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Control Mechanism of Bacillus velezensis N46 Against Powdery Mil-
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Abstract: Potted bitter melon was treated with Bacillus velezensis N46 to explore the mechanism of preventing powdery
mildew of bitter melon. The prevention mechanism of N46 was studied by detecting the spore germination rate of pow-
dery mildew pathogen (Podosphaera xanthii), changes in leaf defense enzyme activity, accumulation of reactive oxygen
species, cell allergic necrosis, lignin accumulation, changes in the expression of disease-resistance related genes and
disease-resistance pathways. The control effect of high concentration (6x10° CFU/mL) of B. velezensis N46 on powdery
mildew of bitter melon reached 59.05%. In the N46 treatment group, the range and peak value of the activity of defense
enzymes POD, CAT and SOD increased significantly, the accumulation of reactive oxygen species (ROS) increased
significantly, the rate of anaphylactic necrosis increased significantly, and the rate of lignin accumulation in cell wall
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was significantly enhanced. N46 had a significant inhibitory effect on the conidial germination of pathogen powdery
mildew. The expression levels of JA reactive marker lipoxygenase gene (LOC111018837), SA reactive marker gene
(LOC111017362) and peroxidase gene (LOC111021192) associated with allergic reaction and cell wall strengthening
were detected in the N46 treated bitter melon. Compared with the control group, the expression levels of the genes in-
creased significantly when bitter melon was infected with the powdery mildew bacteria, and the expression levels of JA
reactive marker genes in the treatment group were also higher than those in the control group when there was no contact
with pathogenic bacteria. The results indicated that N46 treated bitter melon maintained a certain level of “preactiva-
tion” of resistance genes when it was not exposed to pathogenic bacteria, but showed a higher expression level when it
was exposed to pathogenic bacteria. Finally, the JA response pathway was inhibited by ibuprofen (IBU), and the control
effect of B. velesiensis N46 on powdery mildew of bitter melon was almost disappeared, suggesting that the generation
of N46 induced powdery mildew resistance of bitter melon depended on JA pathway. In conclusion, B. velezensis N46
has a good control effect on powdery mildew of bitter melon by inhibiting the conidium germination of megalomyces-
foliata and inducing JA pathway dependent resistance of bitter melon. This study would provide a new method for the
biological control of powdery mildew of bitter melon and a theoretical basis for the effect of B. velezensis on the control

of powdery mildew of bitter melon.
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Tab.2 qRT-PCR primers for genes related to resistance induction

NCBI %5 NCBI No.

5|#) % (5-3") Primer sequence (5'-3")

LA B HAH 8 Genes and their descriptions

LOC111021666 F: CCCTCCCTCATGCAATTCTC

R: TCGGCAGTAGTGGTAAACATGTAAC
LOC111018837 F: GCCTGAAGTAGGCACTCCTG

R: GTCCACTCAATGCTGGCTCT
LOC111017362 F: CAACACAAATCACCGCCGAC

R: ACCAGAAACCCCAAGTGCTC
LOC111021192 F: ACACCCTTTCCAGGAATCGC

R: GTGCCAATTCTTCAGCCACC

actin-7-like, Wl3h&MA
linoleate 9S-lipoxygenase 6-like, R & HEE, JA SN FRic T3 K
pathogenesis-related protein PR-1 type-like, SA JZ W Fric 3k A

peroxidase 2-like, 4 fLYIEE, WHE JA/SA 55095 41t B
S I 240 i BE 58 AR G 1) R R
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Control effect of different concentrations of N46 on bitter melon powdery mildew

Fig. 1
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B2 FERE N46 335 K B #Hm a3 Bhia BR
Fig. 2 Relative control effect of different concentrations of
N46 on bitter melon powdery mildew
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Different lowercase letters indicate significant difference (P<0.05).
B3 N46 4 3=xtE N POD & MR R0
Fig. 3 Effect of N46 treatment on POD
activity of bitter melon
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Fig. 4 Effect of N46 treatment on CAT activity
of bitter melon

TE 48~96 h [AIHEA R R 11 2 AL FAY CAT 157
A AR R FE NI 3G W 22 5% (P<0.05 ).
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B 5 N46 LIExfE K SOD if K # M
Fig. 5 Effect of N46 treatment on SOD activity
of bitter melon
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Fig. 6 Effect of N46 treatment on ROS accumulation in
bitter melon
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CK WA R BRI B Wi T, CK AR
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N46 JbFR TA SN 228 B bR ic 38 I LOC1110--



1298 o AE A F AR

A: CK, 24 h; B: N46, 24 h; C: CK, 48 h; D: N46, 48 h; E: CK, 72 h; F: N46, 72 h; G: CK, 96 h; H: N46, 96 h.
7 N46 X B BYE 9 A F A & R E T F 28 B SR S B R4

Fig. 7 Effect of N46 on conidial germination of powdery mildew and hypersensitivity necrosis of bitter gourd leaf cells

350 OCK B@N46 *
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*FREFLFE (P<0.05),
* indicates significant difference (P<0.05).
B 8 N46 A 3B Xt & N F L St 37 52 59 %2 0
Fig. 8 Effect of N46 treatment on allergic necrosis of
bitter melon leaves

A: CK, 96 h; B: N46, 96 h.
9 ERMAARZRENARRERE
Fig. 9 Toluidine blue staining of lignin accumulation in
bitter melon leaves

18837, linoleate 9S-lipoxygenase 6-like ) [/ 3%k &
209 CK 1 4.7 4f, —HEREE (P<0.05); #%
PG IR 24 h I, N46 AbHH 3K i ik 5,

100 OCK [ N46 *

90 | Z7

RERBEE
Lignin accumulation rate/%
w
<
T

*

40 -

30|

20 -

lg 1B ’—I_‘ ’—I—‘
48 72 9

$ERPAE] Inoculation time/h
*RRERBE (P<0.05),

* indicates significant difference (P<0.05).

B 10 N46 B ERAKRRER RN

Fig. 10 Effect of N46 treatment on lignin accumulation
in bitter melon
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Fig. 11 Effect of N46 treatment on genes regulating
disease resistance in bitter melon
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Fig. 12 Effect of IBU on resistance induction of bitter
melon response N46
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