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Abstract This study focused on the optimization of the fermentation process of Bacillus amyloliquefaciens, the es-
tablishment of an electrochemical method for detecting indole-3-acetic acid (IAA) in the fermentation broth, and the

growth-promoting effect of the optimized fermentation broth on pepper seedlings. The fermentation process was opti-
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mized in terms of inoculum size, seed age, and carbon source type and concentration. The determined optimal conditions
were as follows: inoculum size of 2%, seed age of 4 h, and the addition of glucose at 8 g/L to the basal LB medium,
while other conditions remained unchanged (temperature 37 ‘C , rotation speed 180 r/min, pH 6.5). Differential pulse
voltammetry with an electrochemical workstation was used for quantitative detection of IAA in the fermentation broth.
The results showed that the IAA concentration in the optimized diluted fermentation broth used in the subsequent pot
experiment (T1 group) was 43.8 mg/L, which was significantly higher than the 6.5 mg/L in the pre-optimization diluted
fermentation broth (T2 group). In the pepper seedling root-drenching experiment, three groups were set up: T1 (irrigat-
ed with optimized diluted fermentation broth), T2 (irrigated with pre-optimization diluted fermentation broth), and CK
(irrigated with distilled water). After 21 days of treatment, there were no significant differences in plant height and stem
diameter changes among the three groups. However, the root length of the T1 group (9.70 cm) was significantly greater
than that of the T2 (8.69 cm) and CK (7.43 cm) groups, and the fresh weight (3.69 g) was also higher than that of T2 (3.41
g) and CK (2.32 g). The chlorophyll increment was highest in the T1 group (25.55 SPAD). The results indicate that the
optimized Bacillus amyloliquefaciens fermentation broth can effectively promote root growth and increase chlorophyll
content in pepper seedlings, and the established differential pulse voltammetry method can be used for the detection of
IAA content in the fermentation broth.This provides a feasible technical pathway for the dynamic monitoring and efficient
fermentation of IAA production by Bacillus amyloliquefaciens, validates its growth-promoting effects, and demonstrates

promising value for agricultural application and extension.
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E: RPBIEEIATHE = FEE, p>0.05,

0I5 & BN S P B o= A B AR 3R A
EARIEE AT DAE Y, TR 2 FAT oA AR
JE RIS KA T LF, b CK 4 AR AR R,
H A S R BRI T1 HBEHE KB T
T2 H B
3.3.2 ZH

JE SRS B SPSS R X SR #E AT B
RZEFZM. T ZEAHRHA, ZHARFRALE
o SRR P B ZE R T B R, R R
MBI K, ATRES T RIR 228 MA 2
SHK, BURWIER 5 FiRe
3.3.3 K

R 6 FIE 11 AR, BB E IE IR K
KEEHEE N T1 4> T2 4> CK 4, BRI
K5 R THE AR U K73 2 FRUAT I A T 1 Ak BT {1 3k
PRUAT AR B R K S Al T3 22 5%, p < 0.01,
BARA G A & B SRR e AR A A i 5 R
T RACHT A TR

BT AR Y CKZH b TS AR KR A,

38

®6 TRILCENFRMANE RN

SEIH CK4E (em) T24H (em) T14H (cm)
1 7.80 7.80 9.80
2 6.60 9.20 9.60
3 7.20 8.30 10.10
4 7.10 9.40 9.80
5 8.00 8.00 10.30
6 7.10 6.20 10.20
7 7.40 8.80 7.80
8 8.80 9.10 10.50
9 6.10 9.50 9.10
10 8.20 10.60 9.80
F9E 74310797 8.6911.20°  9.7010.78

F: RTPREEWATLHME + REE, TRNEFEH
FRNHEBEREE, p<0.05.

11 AR R B AR HIRE

HARGRRE, WBEFED AR, MR KIE T T
L T2 20 T1 R BRME 22, A ARAL AT AR TE R 2F
TR B8 K B T EE AR T2 4L BT AOAR 25 7%
PRAY S ETE R 2F FOAT B R B TR AR I T1 2H AR
ZR, TIHMNHBERZERK ARRIKRE, M
MR EAE, BT DML JE e R 2R AT B 2
TR AR P AR (R L 2,
3.3.4 HEREFEH

N7 R, 5 CKAME, T1/IT24H
20w i B Y B E AR, p<0.05, Ft DARETER
AT R R O B e A IR A KAERE, B
TIHS T2 HZ ML REER



fRIT Ay BETOATH R EEIR A & TAA AL B 40 B = [AA

R TRCIEXERM SN EAF0

T CKA (g 124 (9 T14H (g)
1 2.59 3.13 3.29
2 2.02 3.94 4.06
3 2.99 2.56 3.74
4 2.14 3.20 3.69
5 2.93 3.81 429
6 2.51 3.33 3.80
7 1.87 3.43 3.30
8 2.03 3.53 3.46
9 1.50 3.35 2.89
10 2.65 3.79 4.42

TE  2324049°  3.411040°  3.6910.48

i RPHIEEMATLNE = FEE, FARNEFEE
RTRABESEE, p <0.05.

*8 TRLEMFHRMAEMFRENZE (SPAD)

AL
52004 CK4H (SPAD) T2 4H (SPAD) T1 4H (SPAD)
ERET 1.18%0.75 123£1.17 070043
EWRfE 25541118  26.18+0.85 26.247£0.79
BRKE  243610.82° 24951090 25.551+0.79°

F: RPBWEDAFENREE, FRNEFE
RRABEREE, p>0.05,

3.3.5 MagR{E

AR 8 P, i FH AR D M S FOAT B R B TR
MR 21 K5, MERREEMFIIEKE TI
> T2 40> CK4H, HZR/KS@IEh 31
HFF A A B RS S P A T TEAR A P 5 A -4 32
WMEKAERENEESR, p <005 HFEMME
BH, FRACRT R B S AL IG R B AR B
B R R KT B R,

4 4

AFFE R E LI E T IE SR IEN
ZRAM R R R S50 TERL A LB 55
FERPUSINE A NE 8 o/, HERRhESY 4 h fRPT

M, HAPE 2%, T 37°C. 180 r/min $EIREGF+
10 h, TEMAMET, REEMRIIE AR R IAA
FERIHEAR S, AL T I AR K
5 IAA RABERBFEFR AL B bre R 2 73 ik
MR ZZ IR T TAA FRifERRZR, ZMEEN
Y= (1X107) X- (2%X10°), R2=0.9907, £
PEXRRREF, RAIHTPIE, SERARGI A B
A TAA IR, fafb TRIIIRAE, W& T INE,
T NI YR R A B TT 58, PR A e REAR I I 4
RER, ZdHEKEMZMEERTIKR, RHEZ
RIERON MR A 2T BB R ER . TERAE
R7HE, TIHRRRKLIE, FHREKIX9.70
cm, BEET T2 4M CK4; @EEFmH, Tl
HPY e s, 7 3.69 g; MEpEMEKET
M, T14FEK &N 25.55 SPAD, 75T
T2 AF0 CK 21, KA G I & BEIR RE A JX
EHEBA IR AL E . 12 i EE I -2k
EOR, RERRHTI TR 2R, [F
N, ARSI RUE T 5T 2 i R T
[ TAA FrifE £ n] B T A2 B TAA IR E I
ERIE, BAFERMEE RIS, BT
BIRBERIR R T TAA SENIE,
PRSI AR G TA 508 R,

SE 0k
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