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cured tobacco production. The local conventional nitrogen application rate (135 kg/hm®) was used as a control (CK). Four
nitrogen treatments were established; reduced nitrogen treatments N1 (105 kg/hm”) and N2 ( 120 kg/hm®), and
increased nitrogen treatments N3 (150 kg/hm’) and N4 ( 165 kg/hm’). High-throughput sequencing techniques,
including ITS and 16S rRNA, were employed to compare the responses of the rhizosphere soil physicochemical properties
and microbial communities of tobacco to different nitrogen application rates. The results indicated that with the increase of
nitrogen application rate, soil pH decreased, while the contents of soil organic carbon (SOC) , total nitrogen (TN), total
phosphorus (TP ), available phosphorus ( AVP ), nitrate nitrogen ( NO;-N), and ammonium nitrogen ( NH;-N)
increased. Compared with CK, the relative abundances of dominant bacteria, such as Chloroflexi, Gemmatimonas,
Sphingomonas, Micromonospora, and Candidatus _Solibacter in the N2 treatment increased. The relative abundances of
dominant fungi, including Ascomycota, Basidiomycota, Penicillium, Chloridium, Saitozyma, and Ustilaginoidea also
increased. Additionally, the diversity index of soil bacterial communities showed a trend of initially increasing and then
decreasing with increasing nitrogen application rates, reaching the maximum under N2 treatment and the minimum under N4
treatment. In contrast, the diversity index of soil fungal communities gradually decreased, reaching the maximum under N1
treatment and the minimum under N4 treatment. The results of fungal function prediction showed that compared with CK, in
the N2 treatment, the relative abundances of undefined saprotrophic fungi, ectomycorrhizal fungi, fungal parasites-undefined
saprotrophs, and Clavicipitaceae endophytes-plant pathogens increased, while the relative abundance of plant pathogens-soil
saprotrophs-wood saprotrophs decreased. The results of bacterial function prediction revealed that the taxonomic composition and
relative abundance did not change significantly. The Mantel test results indicated that pH, total phosphorus (TP) content, and
nitrate nitrogen (NO3-N) content were key factors affecting the soil bacterial community, while soil organic carbon (SOC)
content was a key factor affecting the soil fungal community. In conclusion, a nitrogen application rate of 120 kg/hm” is beneficial
to nutrient cycling, the stability of the soil microbial environment, and soil health in the tobacco rhizosphere, providing useful
guidance for fertilization management in the tobacco-growing regions of Guangxi.

Key words: tobacco; nitrogen application rate; rhizosphere soil; microbial community
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Table 1 Effects of different nitrogen application rates on soil physicochemical properties
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Fig.1 Relative abundance of bacteria and fungi at phylum and genus levels in tobacco rhizosphere soil under different nitrogen application

rates

2.3 RERTIEAAEMREE S MR LRE
NG PRSI 6 G i T s B | B w2 3
Chaol #8%X . Shannon $§ %X . Simpson #8434 3R ¥ H
EFHE TR N2 AR AR PR - S B A 7 2
VSR B ok, N4 e/l Ho, 5 CK A T, N4 Ak

PRARPR + 3 41 78 BF 7% Chaol 45 %5t 3 B K (P<
0.05) ;N1 Ab# N4 4bFH Shannon 8 %% . Simpson $§
RN 03 B (P<0.05) Bl il 20 6k 19 7
i, MR By 1 3 B R VS Chaol 45 %, Shannon #5848 .
Simpson FREORI M W T N1 B



MRS S5 it 8 e o A AR s L SR RS B T RE S IR

957

H B - B VR 2 AR PEFR B0 K, N4 Ab B /)
Hip N1 Ab P Shannon $5 %0 FI1 Simpson 48 %0 8 & &

Chaol 154X

Chaol {554

3500

12

A
3000 ab b a ab s 10
2500F c oo
2000F 5
£ 6
1500}~ g
4
1000} «n
500| 2
0 0
1000- . a 6
L 5
800 a . a ﬁ .
600 2
o
£ 3
400 E% 5
200 1
0=tk NI N2 N N4 0

S

TH A AL (P<0.05) 5 7 CK 145 it 0 1 40 34 1]
Chaol F8%4¥ 01 %22 % (P>0.05) .

B

T

"borfy b b b

CK N1 N2 N3 N4
e

1.02
1.00
0.98
0.96
0.94
0.92
0.90

C

a b a ab

Simpsonf§ %L

0.94
0.92
0.90
0.88
0.86
0.84
0.82
0

Simpsonf§ 4L

CK NI N2 N3 N4

bz

A B C.HRBR AN HETS Chaol #8%K  Shannon #8 %X Simpson $84(; D | E  F: MR PR + 5 BB #F Y5 Chaol 7845, Shannon 5 %X . Simpson 844,

CK N1,N2 N3 N4 WL 1 i, IR B A ENG P RE s Ak B 22 5k (.25 K (P<0. 05)

B2 FAEEARESMNEERRTIEAFRFEENEFREESHENZN

Fig.2 Effects of different nitrogen application rates on the diversity of bacterial and fungal communities in tobacco rhizosphere soil
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Fig.3 Principal coordinate analysis ( PCoA) of bacterial and fungal communities in tobacco rhizosphere soil under different nitrogen appli-

cation rates
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Fig.4 Functional prediction of bacterial and fungal communities in tobacco rhizosphere soil under different nitrogen application rates
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