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Abstract: In order to clarify the response characteristics of rhizosphere soil microorganisms of tobacco plants to its
root-knot nematode disease, Illumina MiSeq high-throughput sequencing technology was used to determine the bacterial 16S

rDNA and fungal internal transcribed spacer (ITS) sequences in the rhizosphere soil of healthy tobacco plants (FH-H) and

diseased tobacco plants ( FH-D ). The physicochemical
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TEE RS TN (1997—) 5B . 2 H M L W= BF58 26 L BF9E 97 1) base analysis were performed. The results showed that com-
AR EAR S S R . (E-mail ) 2962435088@ qq. pared with healthy tobacco plants, the pH, nitrate nitrogen

com content, alkali-hydrolyzable nitrogen content, catalase ac-

properties and enzyme activities of the rhizosphere soil were

determined, and PICRUSt2 software and FUNGuild data-
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soil of diseased tobacco plants decreased significantly. The microbial species and relative abundance changed. The relative a-
bundances of Actinobacteria, Firmicutes, Bacillus and Unclassified_Ktedonobacteraceae in the bacterial community increased
significantly, and the relative abundances of Ascomycota, Basidiomycota, Penicillium and Trechispora in the fungal communi-
ty increased significantly. The abundances of carbohydrate metabolism, amino acid metabolism, cofactors and vitamin metabo-
lism of the bacterial community in the rhizosphere soil of diseased tobacco plants were significantly higher than those in the
rhizosphere soil of healthy tobacco plants. The relative abundance of functional fungal types in the rhizosphere soil of diseased
tobacco plants was obviously different from that of healthy tobacco plants. The relative abundance of saprophytic functional
fungi in the rhizosphere soil of diseased tobacco plants was significantly higher than that of healthy tobacco plants. The results
of variance decomposition analysis showed that the soil available phosphorus content had the greatest influence on the bacterial
relative abundance in the rhizosphere soil of tobacco plants. The fungal relative abundance in the rhizosphere soil of tobacco

plants was mainly correlated with soil urease activity, soil nitrate nitrogen content and soil pH. The results of this study pro-

vide a theoretical basis for the green prevention and control of root-knot nematode disease and soil conservation.

Key words :

root-knot nematodes ;

SR R 2 2 HUG JE — Fh DR 25 2k HL ( Meloido-
gyne spp.) A JE ) ) LR - e B TR B A K
FROANTR] [ B e S AR AR 2R, ™ F 2 0 1 A I Y JB
Y AREEA R Y R R 2 B2 BIHL
P07, F) T HABR S E PR A B, NI 152 5
YR E K 21— 25 S R AR v 1 T R
KB, IR BRI ™ i A

THMRAR B 2 MR 25 42 iy = 2% sh 2 ], AR
A HEMEEMMEZEYS Y R A
RS b 5 AR 45 2k o A A7 T B % DDA 2T
TIEFE Y TIEME S RGP B R
SC, R 2 M M Z R S R YR 5 0 & R
SARSE i ANBIFFT 245 S 3 W, A A MR AR B + 5
MESIHEE SR A — AT RS RS +
SR W R AR SRR AR AR 4
2 MU ST A 8 R T T R A R R R AR, R
B e BT MR AR B Y AR A 4R S -3¢ pH
ES RS 2P W22, YA PR M EY)
SIEEA R [RVE 5 kA S AT
PRI, ASAIE S U0 3o PR 5 B - 398 15 el e - S i A=
WA SRR SO SRR M BT ) 25 5 RGUR AT 1
SRR BT SRS R R AR SRR AR S A AR
BHEL HO A AR S | IR SRR TS R A FR B
X HR 252k B 18 el 97 A4Rp iE | Ay K R R 25 4 U 1) R
YA 77 42 55 0 - 498 P R R FH B A — 2 B AR |

1 ARSIk

1.1 RIE LR
g7 F B B T ) B XUABE (N25°5172.88,

tobacco; rhizosphere soil;

microbial community; microbial function

£103°4'0.48) , 7F4Kk2 072 m, EIRREAERR M 10 4E
1.2 TEHERRE

T ARE SRR R 2022 4E 9 A 12 H  1EIRE:
HiL T4k 3 BRI A BAR 45 2 R () B MR (&R
WIEHIAS~9 90) (bric A FH-D) Fll 3 BR A B G &
HRA5LE AU 19 fidt Fe JH Pk (B ic 4 FH-H) | SR HUCEHE
PR 4, e BRI AR R AR SRR AR
PR B R TR R i Rk + R4 Bl s, PR
FHRAMEPR UE T A E48d, m iR )G, —5
ST E WA ORATE 2 1 52 50 = T IR (-80 °C) f
TF, T 33 R 2H DNA FORE 38 A Wy e s
AT A3AT s —8B 0 T i gh ey o 8 R L
TEE AR, LRI BOFHHE S 40 B, T+
b2 T R TG P A I
1.3 TEZREHNSBESITH

SR DU s <1 3 4% R B K o R R s - 4
100 g 47 e 2k du i o3 B 4k,
1.4 TEXFERONE

SR IR ST Y EAT 3 pH (AL
B ARG RS A S N e
Ao AT ENIE,
1.5 TEEEEANE

SRR " A A T S R A
DU, R FH v A TR 0 2 A o B A Sl 0 A
FE R AR - IR SR Lb Bk A T IR S P D
K PR AR AN Lo Gk A T IR PR WA IR RS M o | 7
BERES EI E R 3, 5- Al KR b a1k
1.6 TEREVHNESSH

KH PowerSoil DNA #2 B i 5] & 42 0t 1+ 1¢



EANEE A Z B X R RO AR AR B L SRS E WO REVE B L RE Y S 995

DNA, £ 0. 8% IR HHEER HL UK A I DNA (46 K
i, K DNA YT -20 CH TR %E PCR §73,
FIFHS1¥) 341F (5'-CCTACGGGNGGCWGCAG-3") Al
806R (5'-GGACTACHVGGGTATCTAAT-3") " Wi AR b
T IEATH 16S FE, FH G149 ITS3_KYO02(5'-GAT-
GAAGAACGYAGYRAA-3') Fll ITS4(5'-TCCTCCGCT-
TATTGATATGC-3") 4" $ L B - 338 T 1] P % 5% (] B
X(ITS) HEHH , Zeak SErF 2O 5E 7t PCR XS SR
S5 18 NovaSeq 6000 %} DNA ST #4700 ¥
W 8 3 Qiime V1.9.1 22 [5F 14 i i 4 B0 A%
(Q<20) FIHBEJE (<100 bp) AYARETE T4, 15 2 5
LA OB, i Usearch #IFHEAT RS, £
A R R B Ak A R, IR ERAE 4y 2 R T
(OTU) BYAEXT F=EEFTF 1
1.7 HIBRESSH

K H Microsoft Excel 2019 Fl GraphPad Prism
8. 0.2 HEATEHE G it /0 B FIAE 1] ; 2 F QUIME 2 °F
BT o ZREME T, FE T SIMCA #FdE T B 24
PESHT ; I OmicShare V- R A 7E1 7421 1 51 40 Br
(LEfSe) , BV LEfSe =F J 22 5 43 #7 5 38 2 1 5 A A< 1]
0] Bray-Curtis TE B 34T PCA ( B 441 8T) HE &
YEE 3T R 1575 Random Forest £3589 F0 X1 4340
Z R TTERE , K F PICRUSK 8 F 9547 41 5 2 fiE
T, BT FUNGuild ( ELIE DI RESEHE ) £idh 22 %) L
HEAT I RE TN

F1 ERBERSRFERRER D EEL SR

2 HERE

2.1 BEREKSEZFBEKRERTIEREZ RS

fat FREARAR 55 & 9 MR - AFE AR 25 28 L — i &)y Hu gk
UL 1, KR AR AR PR - AR G 2 s
TR g, S it 1 41 526. 36%

3001 a
rm 200F
=
B L
™ 150
§ 100 .
1 50} é

0 1 J
FH-H FH-D
AbEE

FH-D: &S JAk s FH-H AR R . ASIR/NE - REFR 7 {4 ik
5 R AR 25 5 .35 (P<0. 05) o

B1 BEEKSZFEFRRTIEREEZH RSB E
Fig.1 Number of second-instar root-knot nematode larvae in

rhizosphere soil of healthy and diseased tobacco plants

2.2 (RS %% E KRR L EEAERNE
LS

FHER 1 ATHL, S A bR IR L, el bk 1
5 pH A AHAS A & IR A S i W E R, BEAR
WEEE 43 M 13.92% . 48. 08% .20. 49% , S A&
o AR SR A S R IR EE S

Table 1 Soil physical and chemical properties in rhizosphere soils of healthy and diseased tobacco plants

fb oH i Y ARy AR A& A AU PR gy T
(mg/kg) (mg/kg) (mg/kg) (g/'kg) (mg/kg) (mg/kg)

FH-H 5.82+0.32a 13.12+1.42a 117.70+9.66a 236.20+19.34a 33.97+5.36a 41.38+6.78a 641.76+149.92a

FH-D 5.01+0.26b 15.27+0.82a 61.11+8.20b  187.80+11.95b 39.56+3.74a 50.05+11.74a  623.01£67.43a

FH-D : SR 0Adk ; FH-H AR FEIR IR , [R50 Bcdii Jn A Rl /N R RoR 2257 B3 (P<0. 05)
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Table 2 Enzyme activities in rhizosphere soils of healthy and diseased tobacco plants

e A A AU T T P e TSRS 1 JOR A

[ wmol/(h - g) ] [ pmol/(h - g) ] [mg/(d-g)] [hg/(d-g)]
FH-H 493.57+£69.03a 858.74+£56.84a 17.71£3.32a 642.09+79.31a
FH-D 288.95+14.97b 644.28+77.37a 16.19+3.04a 564.85+42.82a

FH-D : SRRk ; FH-H AR FRIE IR , [R50 Bl Ja A RN 5B KR 225 8.3 (P<0. 05)
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Fig.2 Venn diagram of bacteria and fungi in rhizosphere soils of healthy and diseased tobacco plants
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Fig.9 Contribution of soil physical and chemical factors to abundances of soil bacterial and fungal communities
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