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Effects of application of Brevibacillus laterosporus on rhizosphere
microecology, yield and quality of tobacco
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ZHANG Jun!, SONG Peng’", QIN Pingwei®, REN Jiangbo®, CHEN Qingming?®

(1.College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471000, China; 2.Chongging
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Abstract: In the large cross stage of tobacco seedlings, the roots of tobacco seedlings were treated with Brevibacillus
laterosporus by dipping root(T1), irrigation root(T2) and immersion root + irrigation root(T3), and the root viability, soil
microbial species and quantities, soil enzyme activity, tobacco leaf chemical quality and economic traits were determined
30, 60 and 90 days after transplanting, and the results showed that 30 and 60 days after transplanting, the root activity and
soil enzyme activity of tobacco treated with T1, T2 and T3 were significantly increased compared with CK(without B.
laterosporus). Compared with CK, the root viability of tobacco in T3 was significantly increased by 39.49%, the number
of bacteria and actinomycetes in the soil of tobacco rhizosphere increased by 40.51% and 41.64%, respectively, and the
number of fungi decreased by 28.39%. The conventional chemical composition of the middle leaves of tobacco with T1,
T2 and T3 all reached the standard of high-quality tobacco leaves, and the proportion and output value of middle and
upper tobacco increased by 19.51% and 72.57% respectively compared with CK, and the chemical composition of the
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middle leaves was more coordinated than that of other treatments.

Keywords: flue-cured tobacco; Brevibacillus laterosporus; soil enzyme activities; root viability; soil microorganisms;

yield; quality
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Table 1 Agronomic traits of tobacco after administration of Brevibacillus laterosporus

BRI Ab3 Fi/em R ZE[llem W SElem R lem ki EiFem?
30 T1 (43.0742.72)a  (14.60#1.22)a  (7.8320.12)b  (21.33#0.90)c  (53.7720.42)b  (727.75429.90)c
T2 (425340.76)a  (14.333058)a  (8.2740.12)a  (25.03+1.16)a  (53.330.76)b  (847.41448.61)b

T3 (42.4020.60)a (14.94+1.03)a  (7.93#0.15)ab (26.37#1.02)a (56.03+2.33)a  (937.91364.53)a

CK  (31.63#.92)b (1247#0.70)b  (7.3320.23)c  (23.0740.76)b  (50.6740.35)c  (741.64228.70)c

60 T1 (81.2740.46)b  (21.3330.12)bc  (8.100.46)b  (24.4340.35)bc  (63.9720.40)b  (991.6248.98)b
T2 (82.47+1.33)b  (22.53#1.03)b  (8.230.25)b  (25.6040.72)ab (63.7720.93)b (1035.77432.37)b

T3 (105.93#3.70)a (25.47#1.29)a  (8.9040.30)a (26.67#1.50)a (68.1742.30)a (1153.36274.86)a

CK  (77.03#466)b (19.67#0.81)c  (7.5020.26)c  (23.80+L.15)c  (56.79+L.54)c  (857.18232.67)c

90 TI  (10607#239)c (22.730.58)bc  (9.5740.06)b  (24.9740.15)a  (68.801.31)b  (1089.82+16.34)b
T2 (110.0020.40)b (23.67#1.33)b  (9.7340.12)b  (24.8040.10)a  (68.6720.78)b  (1080.4848.11)b

T3 (11540#053)a (25.1020.98)a (10.5040.20)a (25.23#0.57)a (72.4320.15)a (1159.67424.20)a

CK  (92474301)d (2227#0.76)c  (9.1020.10)c  (23.9740.25)b  (635720.90)c  (966.5646.36)C

[N )7 BE 7R [l — R A Ik T b BR8] 1 22 53 e 3 (P <0.05),

2.2 MERMBEESFBEAENIEERRE NN
MFE 2 0] U HREAR 3206 S ER AR5 30~60

d ZWirtE, Bk 60d 5, MRS XIFH R,

ks 30 d, T1. T2, T3 AYMHEAR Ri% 1%k CK

BEFRTF, T34 CK 425 16.31%. FA%)5 60d,

AR R TG SRR, Hoh T3 MM ARIG )
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Table 2 Tobacco root viability after administration of

Brevibacillus laterosporus

e WEE I/ (ug-gth?)
B4 30d BAJE 60d BAJE 90d
TL  (90.942.96)a  (237.2744.35)b  (70.2342.33)ab
T2 (9013#257)a  (246.6044.28)b  (72.9542.86)ab
T3 (94442332)a  (288.7045.87)a  (74.2242.24)a
CK  (81.204359)b  (206.9746.02)c (67.99+1.17)b

[ISIA ) TR AR B 19 22 5 AT GE 27 5 X (P<0.05)

R, # CK B #H5 39.49%, %%/ 90d, &4k
PRAR TG SRR TR AESEANIE AN, T3 HMR
RIG 45, TLR T2 BAR AR TG JIRSAK, UEAHR A
T3 BEHE MM EAR R TG ), RUFREAR R K

2.3 HEAMMBEFETENEERFLIEHMED

HEHENEMm
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AEPECRINGR 3 s, S5RRWL, it P 25 1
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PR 5 22, T3 48 CK 2N TR ANk B £t 4y
MR 40.51% ., 41.64%, ELRFER D E R
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Table 3 Number of soil microorganisms in the rhizosphere of
tobacco after administration of Brevibacillus laterosporus

AbEE YNTEI(<0%Tu g t) R/ (><0%fu g ) ELTE/(><10%fu gY)

T1 (2.7340.06)c (4.030.06)c (2.630.15)b
T2 (2.9740.06)b (4.3040.10)b (2.7140.06)b
T3 (3.3340.12)a (5.000.20)a (2.2740.06)c
CK  (2.3720.12)d (3.530.15)d (3.17+0.06)a

[RISIA R T BEFR AR BRR] 1 22 5 AT G2 27 28 X (P<0.05)

2.4 R RS SF AT E X AR A 3 R

oAl

H R 4 WLUE 1, it A 00 A6 e 2R R AT A 1
B4 JOR TG PR 5ot BRI B 3 R T . IR SRS 30
d, T1. T2, T3 #% CK /%@ &k 21.85%,
23.84%. 29.36%. #A%/5 60d, T3 iy T 1ENRAGIS
PEIR BT, 4 CK i Z 3N 56.51%., #4k/f5 90
d, #AbH S - IR A M 2 R R it )
606 ZE AT TR AL B S A 30 IR S PR S AE RS AR S
60 d Bof M IR AR, & B ot P 00 6 e 2 AR A T mT
DS v AR M 0 R 1, T3 X S PR It v

FIFETH R et

FeAkJm 30 d, T1. T2. T3 Ayt 3E e mimes
B CKHARERS. #5560 d, T1, T2 T3
+ RS TR B4 CK RGN 37.89%
40.38%F1 49.62%. #4%/5 90 d, T3 {EMEf,
CK Ao BR T14h, £5A0HRfY 35 MRS P BE s
[ AE K TR . BEAk ST 60~90 d, T1 A9 -4k
BT METERS AR 60 d J5 HBE T %, T BE R TR AR [E]
M, REORAECE RS . T, T2 F1 T3 1Y
T ERERERE A CK A WA, RO Mm)
600 ZFAOAT IR AT DASRE R A SRR S 4, LA
T3 b3 Xt

MRS 30 d, T1. T2 Fl T3 1y -+ 3 Mk w
FREGIGPEAS CK 433 S E SN 36.44% . 33.82%7
36.03%. FAkJT 60 d, T3 A4+ IR MERE R M
& CK AbFE i E 10 57.41%, F24R)5 90 d, &4b3g
V1) - S R A R i 0 M 25 R S - SR IR
PEAHIE], YITERHR)E 60 d HIBRIEE , T3 13w
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Table 4  Activity of soil enzyme in tobacco growing area applied with Brevibacillus laterosporus mg/(g d)
e JOR RS TERE RIS P PR TEBERRIG TG 1L
30d 60 d 90d 30d 60 d 90d 30d 60 d 90d

T1 (055240.036)a (0.85940.041)b (0.76520.061)b (7.12240.882)a (7.609:40.302)b (6.32840.090)c (1.29940.023)a (1.59640.054)c (1.4760.029)b
T2 (0.56140.039)a (0.8630.041)b (0.78540.064)b (6.176:40.410)b (7.74620.228)b (8.18640.188)b (1.27420.015)a (1.78540.071)b (1.49020.027)b
T3 (0.58640.038)a (1.1300.050)a (0.83640.072)a (7.24940.207)a (8.25620.121)a (8.55140.073)a (1.29520.025)a (2.01840.062)a (1.72540.045)a
CK (0.45340.044)b (0.72240.051)c (0.52940.053)c (5.14440541)c (5.51840.391)c (6.02140.109)d (0.95240.035)b (1.28240.029)d (1.031:0.049)c

[ 5 AN TR 7Bk s AR 3R] 4 22 S AT e i3 L (P<0.05)

25 e MmESZ R E EE N E AR

HIZE 5 AL, A0 PR R R~ B 24 ik
FUDCTCAM-PRAE, T3 UM B0, e, B
A RE ST CK s BA . AE R

&5 MERANREFRTENEER RN ERLFER S
Table 5 Conventional chemical composition of the middle leaves of tobacco after administration of Brevibacillus laterosporus
AhFE - EHH% & 5% /% BA/% /% % TR L B L R L
Tl (19.9740.43)c (18.7940.71)c (2.2440.14)b (2.21#0.10)a (1.6640.04)c (0.3340.02)a (8.3940.30)c  (5.0840.21)c  (0.99+40.09)b
T2 (21.1320.51)b (20.3620.66)b (2.2640.08)b (2.0540.04)b (1.8320.09)b (0.33#0.02)a (9.0140.31)b (5.6640.32)b (0.9140.09)b
T3 (23.36#0.85)a (22.30#0.87)a (2.5740.20)a (1.83#0.14)c (2.57#0.29)a (0.2920.01)b (8.6840.28)bc (7.4540.64)a (0.7140.08)c
CK (18.59#0.68)d (17.5520.48)d (1.7740.17)c (2.2840.16)a (1.5320.05)d (0.34#0.02)a (9.9240.44)a (5.3040.27)bc (1.2940.14)a

[ISIAN ) TR AR B 19 22 5 AT GE 27 5 X (P<0.05)

/b 19.74% ., 15.16%. T3 B S N 2.57%,
R T AT & B (2.5%) o 255 b, IR MR +HEAR
N6 ZF AR TR A3 A =, AR R e g A2 B
gritle
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Table 6 Yield value and yield of the middle leaves of tobacco after administration of Brevibacillus laterosporus

Ak WMk hm™?)  Pik/(kghm?)  BMIOL RkgT)  PHEIOT hm?) ARG R SR ELBI%
T1 16 500 2199.20ab 20.43a 44 929.66b 44.50 813
T2 16 500 2241.00ab 21.39a 47934.99b 46.15 83.2
T3 16 500 2482.70a 21.97a 54 544.92a 52.65 87.7
CK 16 500 1924.90b 16.42b 31 606.86¢ 40.21 732

(RIS AN TR 2R AR BRI 9 22 57 A e 27 7 3L (P<0.05) .
3 @L5iie

AT RFI, il PN ZEH A T T
PR EAR 296 07 . IR MR RO S L e
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SEUOUIF S 2 B, AR 22 50 I FAR R 41 B TV Bt
SR IR AR LAk, ARPR LIRS L
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A=W A TR S AR AR TG T AN R A . A
FEH, EBRRIE 90 d, AL R R TG J1 RN
RSO LB A LR, PTRESE: Fh il
ZEFRUFT B 1A FH B 2550 B L AR AR S R 0 ) 2 5
5

- ST PR A A ) B AR AR 2
—[20-211 it e A= W e R0 T DA R g, R 1
EABEE R, Wb 3 E ERE Y EE R,
UCEE - BRI, B AR 2328 Sk T
T AS [F) AL S [0 % 908 X AR AR i D B B %
AL ) S B ) S AT — o 1) 25 S 128281
BRI, ARPR I Y TE S R A
MG, LFHAE R DRRRBEAIREG R VIAHSC, Rl
Je IR RO-90, Vi He AR R B, BRIk
At F (Y 3R B A ORI P S AT,
BB 2 o ABEFEH, it 0 e 25 AT B
Je MR AR B - 48 1% 240 TR 5 S A SR 1

SR, SRR GRS, XS
TLIHE R IR ZE A BL o 3 AT BB PR A it P ) £t L
AR AR PR LR AR BRI 2, SR T
FrE IR E], BNt A B R )
JBt, AT E AR,

R e A AL A o AR M e TR 1
AR oA R AR AR 3 R AR AR DL e
S PRI 2 R R R e A R B R I 7 D i JB 4 AR
Mo fL—LAFRSIBTTEA R, it FH 25 AT B ]
AR XA IR 2R 5 AR A %
YA 3R I rh R R N AR, DT
MK e it B30, ASRIESE A B, i A e 2
FEAT 1 AT BRI R A s dh B, R T
e Jet 2P FRAT RIS T AR RARPR R E SR, 2
S5 T HIRRERMERE ST, b AR+ ERR AL B
Bt

EEPEE

[1] ‘bR, 2aEMS, FRelr, 55 AEY s RN+
B A s T AT TR SR D). R R R AR
2015, 21(5): 33-41

[21 #B4E, Wkdh, N, S A TEIEEAER BT
B g R A 7 ) e IR i sgm ], b 2Rk,
2017, 26(10): 118-128

[81 BAFHEE, BRBERH, Fakir, 45 Fhiisietxd + Semes
PRI R YR RS2 IR [J]. Bk 27317 , 2015, 24(2) : 77-84.

[4] BImR, skbd, oM. IR ARLT SMM =g
FiE R R ST ] P EAR R 2003, 24(2) : 16-18.

[6] #5uT, BR&ty, &, S5 EEERXT SR
XERFMIRY T-RFLP 234 [0]. P EMER R, 2012,
18(1): 40-45.



164 MR AR K222 (A 2R B #RR)  http://xb.hunau.edu.cn 2023 4E 4 A

[6] ZHANG Z F, FU Q, XIAO C, et al. Impact of of The Total Environment, 2022, 825: 154019.
Paenarthrobacter ureafaciens ZF1 on the soil enzyme [22] BXEE, Juigme, BXFF, % ZEAFFET Sneb709 FEHIFE
activity and microbial community during the bioremediation HARZE 2 HUR B FAR A RCRFFE [0, R AR 1),
of atrazine-contaminated soils[J]. BMC Microbiology, 2018, 38(7): 13-19.

2022, 22(1): 146. [23] xUfeilr, SKEH, @i, % GRG0 M

[71 LEESH,KIMMS,KIMJG,etal. Use of soil enzymes PR IE N AR AR PR L A Y R BRE PR ).
as indicators for contaminated soil monitoring and FE R B 2EHR, 2014, 20(2): 65-69.
sustainable management[J]. Sustainability, 2020, 12(19): [24] F¥, B1E8, BHE, 25 AW A DR L
8209. b IR BRI B AR K R [I]. ARk TR

[8] QI X, XIAO S Q, CHEN X M, et al. Biochar-based %, 2020, 36(8): 96-102.
microbial agent reduces U and Cd accumulation in [25] B4k, xMgze, K, 45 oo AT e it vl 390 X A
vegetables and improves rhizosphere microecology[J]. AR A2 e R R A s 3], TR A K22
Journal of Hazardous Materials, 2022, 436: 129147. W] (HREI220R), 2019, 45(5): 501-506.

[0 XU£rzs, JmsR, XARE, . SR BRI E [26] ZeHubk, mE, FAE, . K3 MR RRE
A - SR TE P2 [J]. MEERHE: L 2011, 44(5) : 66-70. V) %o 2 A BT R 104 52 T [/ v [ SR B B 222 2

[10] &, JITHE, WARTE, 5. 3 R Py iisn) s 2 A 2013 ARSI, B hEREERIEELs,
K HrhtE s I]. HPEEA:, 2020, 33(4): 9-14. 2013: 7038-7041.

[11] ®, AfHr, BSR4 RIS A B RO S X [27] {hAEVE, SKFFNI, 2308, 45 fRAERXTRE A K I
ANSFEGUHEANE S AP RS MR MDA Sr&sEmi[J]. Vo T IER A YRR R R[], AR
O RRE, 2014, 43(4): 44-48. 2021(12): 76-80.

[12] Brlz, Bpobe, £, 55 DA 2 fLAF i [28] =dklf, BRDY. AEB 2 AT R bR A B A A5k
WHRPERL]. LR R, 2015, 47(2): 149-156. MR IR AR, 2015, 40(2): 2-4.

[13] JiEzdy, EHM, W&, 55 MR ZFETE B8 [29] W&, IME, Wi, . IEREE PRI 1R
PR s AR AR KA ISR (3], P AR HFE /R[], B S EREEAE Y-k, 2003, 9(1):
5], 2019, 39(7): 11-16. 105-109.

[14] BFEA, sk, BME, 5. MR ZFETE B8 [30] MBS, A[FEARELE ) TR YR Sh S ST
KRR ) S A E BT 0], TR AL R, [3. #olkRHz R, 1996(9): 28-29.

2011, 40(6): 90-93. [31] viMEm, RHEL, WRLE, . WPALEE RN K

[15] kB R. IACHP AR R M]. T BleEh O - SRR W RTRRG ME AR [3). BriEAb R,
ftt, 2016. 2009, 46(6): 1288-1293.

[16] ULBRICHTC, RIVAS-UBACHA, TIEMANN LK, [32] CHOWDHURY S P, HARTMANN A, GAO X W, et al.
et al. Plant root exudates and rhizosphere bacterial Biocontrol mechanism by root-associated Bacillus
communities shift with neighbor context[J]. Soil Biology amyloliquefaciens FZB42: a review[J]. Frontiers in
and Biochemistry, 2022, 172. 108753. Microbiology, 2015, 6: 780.

[17] XBsk, £, B, . A iy R A st [33] Z=4&, JAMR, XN, 5. HEBRAE Mg S
TR I 7 0 B Xt TS RAERI[]. K - ORrid g O M AR IR S BB s R[] SRR
2019, 39(5): 211-217. 2018, 46(5): 19-24.

[18] #MEss, BUH, Kii, 5. TIEVIBLRIXE MR R G [34] WRMLES, SKIRER, BRE, S ARSI L VA
T3 BB - AR WA R R A [J). 4 HURR &5 5 S AR S BT O R A [0]. TR Al AR
2019, 33(1): 158-165. 2019, 48(2): 54-62.

[19] #HEGSC, XVBEZE, ke, . RPEMT A BT [35] #h—JL, XU&E, 2=, 55, D ZEAEAT R BIL3 X
MR ZIG 1. A SPAD (B K -3 My 1 5 PSR BTIARCR KAL), WA, 2021,
AR ], VLRGN K224k , 2018, 40(6) : 1223-1230. 32(1): 299-308.

[20] YAO X H, MIN H, LU Z H, et al. Influence of [36] XUHEZE, JP, #rakmn, 5. A HYRZERIX JHEAR
acetamiprid on soil enzymatic activities and respiration[J]. FRAUAE 4 B 7= e s [J]. 48, 2018, 50(2):
European Journal of Soil Biology, 2006, 42(2): 120-126. 312-318.

[21] FEYISSA A, GURMESA G A, YANG F, et al. Soil

enzyme activity and stoichiometry in secondary grasslands
along a climatic gradient of subtropical China[J]. Science

FAEG . T EA
R T g


https://scholar.cnki.net/home/search?sw=6&sw-input=Lee%20SangHwan
https://scholar.cnki.net/journal/index/SJDJ207110501423
https://scholar.cnki.net/home/search?sw=6&sw-input=Ulbrich%20Tayler%20C.
https://scholar.cnki.net/home/search?sw=6&sw-input=Rivas-Ubach%20Albert
https://scholar.cnki.net/home/search?sw=6&sw-input=Tiemann%20Lisa%20K.
https://scholar.cnki.net/journal/index/SJES003807170314
https://scholar.cnki.net/journal/index/SJES003807170314
https://pubmed.ncbi.nlm.nih.gov/?term=Feyissa+A&cauthor_id=35192834
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+F&cauthor_id=35192834
https://scholar.cnki.net/journal/index/SJES004896970369
https://scholar.cnki.net/journal/index/SJES004896970369

