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MBEM . RE R Fodnid A BIRAFF SR AT, Rt EARAR T, [£R] ERARIZIART
MAHT 4R ERRE LSRR -REAKRAR-1-R8K. RXERE. 3IR3-TBRFKHR,
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TR 32.86%; HRAHEARZWERR., A@MR. FHAZ. FHKRE., KRRREAE NS
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Metabolites of Brevibacterium antarcticum strain WNS
promote the growth of tobacco seedlings
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Abstract: [Background] The Brevibacterium antarcticum strain WNS5, isolated from tobacco-
cultivating soil in Guizhou, possesses ammonia transformation capabilities. However, there are few
reports on its efficacy in promoting tobacco growth. [Objective] To investigate the growth-promoting
effect of WNS5 metabolites on tobacco seedlings. [Methods] We applied the WNS5 culture to the
tobacco seedlings with two leaves and then determined the agronomic traits, morphological traits
and vigor of roots, nitrogen nutrients, and stress resistance of the tobacco seedlings. [Results] Four
plant hormones and hormone precursors: 1-aminocyclopropane-1-carboxylic acid, trans zeatin,
indole-3-acetic acid, and salicylic acid, were detected in the strain culture. The strain culture was
then applied to the matrix of tobacco seedlings, which promoted the shoot growth, increasing the
plant height, stem circumference, and fresh weight of the seedlings by 42.74%, 12.91%, and 5.00%,
respectively. However, the maximum leaf area and leaf number increased without statistically
significance, The chlorophyll content in tobacco seedlings increased by 32.86% compared to the
control. Additionally, the strain culture enhanced root growth and vigor, increasing the total area,
surface area, average diameter, average length, volume, and vigor of roots by 35.42%, 20.54%,
18.22%, 24.07%, 36.56%, and 29.01%, respectively. The growth-promoting effect of the strain
culture was more significant on the roots than on the shoots, as the root-to-shoot ratio was increased
by 41.67%. Moreover, the treatment with WNS5 enhanced the nutrient absorption and stress resistance
of tobacco seedlings. Specifically, the treatment increased the levels of nitrate reductase, catalase,
superoxide dismutase, and soluble protein by 32.97%, 36.31%, 16.23%, and 18.50%, respectively.
[Conclusion] B. antarcticum WNS5 can promote the shoot and root growth, improve the root vigor,
enhance the nitrogen absorption, and reduce the oxidative stress of tobacco seedlings by producing
plant hormones. This finding suggests that WNS5 has great potential for widespread application.

Keywords: tobacco seedlings; metabolites; growth-promoting strain; growth-promoting effect
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(gibberellin, GA) . 4 ifl 73 % % (cytokinin, CTK)
Ji 7% iR (abscisic acid, ABA), Z/fi(ethylene, ET)
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A LA S 0 G i £ T i R A ) B
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M B ZEAFF T8 (Bacillus subtilis) AH18 ., HiACZE
R (Bacillus licheniformis) K11, X {00 g
(Laccaria bicolor) S238N1*4, 431 CTK (1) B Fh
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subtilis]®™, 43 GA R TE Rl [ RE ZE AT
(Bacillus cereus) MI-1. KB ZEFF I (Bacillus
macrolides) CJ-29 . %4 /)N ZF 4 ¥F [ (Bacillus
pumilus)][s] , VL K ar s ET W I Fh [Bacillus
subtilis GBO03 . Z 45 K & (Trichoderma
atroviride)]® "% b A RN HCE FE ) A KRR R
P B RASAT PR T 18T . — 5 TE, T A A
A A FBCER 1Y 5 B DT 52 e AR 40 1) A A FIAR
FAAI 5 — 5 THE R 0 B S
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(Brevibacterium antarcticum)FE R WNS 754K
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£ H (soluble protein, SP) & ki & . il R
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P2 (1-aminocyclopropane-1-carboxylic acid, ACC),
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FHAE SN E 5 NR 35 MR 2066 v
MY SP AR A SIS G-250 e
1.5 HUENE

K H Origin 2022 78R 83 | Gt ot
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2 HZRE5OM

2.1 E¥ WNS{RER B =50

7 AR A AR P A RS 4 T R L S A A RE
FIRIREI, R e A TR A A R R A
KRB RHEEMERILS Z P, WS e
- TR IR S 2 25 SR v, AR WNS 1] 430
4 FIAEYIEER SO G RRTA, 43liE ACC. tZ.
TAA Fl SA HH LI ACC 5 Fifi s, M 62.21 ng/mL;
HKRtZ, N 1.29ng/mL; FIKIE IAA, SaH
1.20 ng/mL; M~ SA, 4 0.32 ng/mL.
2.2 Bk WNS XHEE#_ EERS R Z MRS
=AU

L 32 B 2 MR T LA R 1 1 A K R
ERERRO . FWAES 5 K, M B
FHin Bz S 1), WE 1A Fs, it # bk
WNS J s B 5y . —30, RRsE, ot
AR

fiti 20 d JE M EEAR R BRER 1),
PR WNS K230 ] (i a5 00 v B3 o i A= 4
Xof ke v ) S e R o AR TR R, MR R
2 [ RN i B SR AR S E N 42.74% . 12.91%F1

Strain WN5 CK

1 MERAEH WN5 5 d RIEE EBSKE
A it FHERR WNS JE AR 3 E R E KOG, B:
T FATJETE NA WA SR 55 5 M0 B3 o0 A 1R B0
Figure I Aboveground growth of tobacco seedlings
after applying strain WNS5 for 5 days. A: Growth
status of aboveground tobacco seedlings after
application of strain WNS5. B: Growth status of
aboveground tobacco seedlings after application of
sterile NA liquid culture medium.

£1 MAEK WN520d FREEERZMHR
Table 1 Main agronomic traits of tobacco seedlings
after 20 days of application of strain WNS5

Indicators Stain WN5 CK

R R THIAR 39.23+0.40a 34.87+1.81a
Maximum leaf area (cm?)

Z£H Stem circumference (mm) 10.67+0.32a  9.45+0.18b
¥R Plant height trait (cm) 17.30£0.74a  12.12+0.27b
I F-#X Number of blades (piece) 5.07£0.07a  4.93+0.07a
& 75 Fresh weight (g) 12.82+0.25a  12.21£0.09b
5 . Root-to-shoot ratio 0.34+£0.03a  0.24+0.01b

ARNEFRERIR 2 . TFH
Different lowercase letters indicate significant differences.
The same below.

5.00%, A EFIEIN 12.50%, IR LR

VLB RE WNS 355 5% W 7E £ 2 000 1 A ke v R f

7 HA —E AL

2.3 Ek WNS WHEEMHZRESENEMN
M2 IR AR BRI Ay,

WO REIEFE L NIk 2E R, SCBDEATER M)
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RE RS, 5 I 45 2 A AT DU A R 6 & ¥
TEFA IR ARE T, (eI B WNS B35 23 &
JFi S I 5 28 SO A RO L LR El )
F CK 4, MG E i 551 32.86% (4 2), Rl
ST HEFT bR WS 53630 1T A7 2808 s A i;;;
St R IR el
24 EHk WNS SRR RE KRR AR -
RN B T RS T XK A R Strain WN5 CK

PRI, T ERRE IO LIRS g g6 g ws 20 a RIHERRE

], 55— T HCHR TR AR my A S 7 AN i Figure 2 Chlorophyll content after 20 days of
S0 1 PR B, MR WNS 5535 application of strain WNS.

A R AR e b B R 41.67%, Wit Pk

WNS B SR AR A A A FH T4 7R o3 o

A B

5
M TR R WNS 55 35 00 1 } 4y
e HAMRIER, X Rk WNS £ 350 A0 #
20 d JE MR AR 2R AR RO S AR R 36 ) R T
fli o SRAVR ZEF ST AR R HEHE, 45
R EIRE R WNS B3R A0 PR B AR 2 (et iR
Hom B ETIN(E 3). MRARTF(E 4A), R CK Strain WN5
JHEAE 4B). RARFKEE 40). R & e - Lo,
SR 40). RAPSERIEE 0. REE gy gy s
A 4D)@X¢'ﬁﬁgﬂﬂ HIIEIN 35.42% . 20.54%., Figure 3 Root growth morphology of tobacco
18.22% . 24.07%. seedlings.
" sop a 3 Total area Bisor € oo P ior
= == Surf area g 12| Ja_‘r 80 I __;j:_ sk .
60 - \;..: 70 ME ’ —=
~ b é 1.00 s 60 < 06
=) 2 L o V.o
S 40tk a %’ 0.75 b = 50 b _g
g = 240 S 04l
< b g 0.50 |- 2 30F 3 b
20 ) L
g 0.25 L 20 ~ 02+
% 10 -
0 0.00 0 - 0.0 -
Strain WN5 CK Strain WN5 CK Strain WN5 CK Strain WN5 CK Strain WN5 CK

B4 FEFAEH WNSIEFZ20d GREERAERKRKE A HEBE . B: HAFWEHERKE. C:. REK
E.D: MR

Figure 4 Root growth status of tobacco seedlings after 20 days of application of strain WNS5 culture
medium. A: Root area. B: Average root diameter. C: Root length. D: Root volume.
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FERE IR SOD 151 (E 6A). CAT jiEtE(& 6B)
A1 SP S He (& 6C)o CAT JEPEM B35 K FXF
HEZH, HOMT 36.31%, 1fii SOD JEPEFI SP &t i
FRTXIA, 430030 16.23%F1 18.50%

it FH AR WNS 35 532 805 R 1) SOD i 1k |
CAT G M SP & SER b &1, FREAR
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Figure 5 Root viability of tobacco seedlings after
20 days of application of strain WNS5 culture
medium (seedling stage).

2.7 EHE WNS XF 68K 40 8 E 4K 5 B9 220

i R A0 I s s R TR 25— il Lt
JEPR R, o THEY AN NS, BY
R SR RUIE A 56 , XA AR 7 R R
FEIS, A WNS 5 NR JEHER
32.97% (&l 7)o NV 5 e S R 3R i I P 3R
75 HE 0 B 0 A 0 I AT AT R R 4 P A Y R
i, AR RELLN

@!
)
]
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o
)
I
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I

SP content (g/L)
o
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<
)
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Strain WN5 CK

6 TERE WN5 LBEERHEMEEERATALE

B: A ARG, C: nliEtEE R &R

0 Strain WN5 CK

0 Strain WN5 CK

SEMEEH) A HEY BRI

Figure 6 Antioxidant enzyme activity and soluble protein content of tobacco seedlings treated with strain
WNS5 (seedling stage). A: Superoxide dismutase activity. B: Catalase activity. C: Soluble protein content.
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Figure 7 Nitrate reductase activity of tobacco seedlings
treated with strain WN5 (seedling stage).
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