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Abstract: Glinous sorghum is an important raw material for the production of baijiu. During its
growth process, glinous sorghum requires a substantial amount of chemical fertilizers. As an

environmentally friendly fertilizer, microbial agent has great prospects in future. The aim of this
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paper is to develop a growth promoting microbial agent for glutinous sorghum. In this study, the
glutinous sorghum leaves were used as experimental materials to isolate and screen microbial
strains with plant growth hormone IAA (indole acetic acid) production ability. Phylogenetic
analysis was performed to determine the taxonomic status of these microbial strains based on the
16S rDNA conserved sequences. The effects of the strains on glutinous sorghum seed germination
was analyzed by soaking the seeds with bacterial suspension. The effect of strain on the sorghum
seedlings growth was analyzed by pot experiment. The results were as follows: (1) Four microbial
strains capable of producing IAA were isolated and screened from glutinous sorghum leaves,
designated as HY 1-1, HY1-2, HY'1-3, and HY 1-4. Among them, HY'1-1 exhibited the highest [AA
production per unit concentration which was 2.56 mol-L"'. (2) Bayesian inference tree analysis
based on the 16S rDNA sequences revealed that all four strains belonged to Bacillus subtilis. (3)
HY1-1, HY1-2, HY1-3, and HY 1-4 could promote the glutinous sorghum seed germination rates.
Compared to the control groups, the germination rates of glutinous sorghum seeds soaked in
bacterial suspension significantly increased by 40.04% to 165.52%. Among them, HY1-1
demonstrated the most prominent promotion effect, with a germination rate increase of 165.52%.
(4) HY1-1 strain was selected for a pot experiment. After 30 days of inoculation on the roots of
glutinous sorghum seedlings, the stem heights of the seedlings significantly increased by 29.17%,
and total phosphorus content increased significantly by 5.12%. The rhizosphere substrate of
glutinous sorghum exhibited a significant increase in available nitrogen content by 31.70% and
available phosphorus content by 28.88%. B. subtilis HY 1-1, an endophytic bacterium in glutinous
sorghum leaves, can promote the growth of glutinous sorghum plants by secreting the plant
growth hormone IAA and providing necessary nutrients. This study provides genetic resources for
the further development of microbial agents targeting the growth promotion of glutinous sorghum.
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nm A& 1 AE o 4 15 75 47 1 BB EL T 0L, 5 000 romin B0 10 mine B EIEH 10 mL,
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A. BHF HY1-1; B. HFE HY1-2; C. HFEkHY1-3; D. Bk HY1-4
A. Isolate HY'1-1; B. Isolate HY1-2; C. Isolate HY'1-3; D. Isolate HY 1-4

B 1 REETNAERKEEES

Fig.1 Colony morphology of glutinous sorghum leave endophytic bacteria
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T UM R, HY1-1. HY1-2. HY1-3 1 HY1-4 5 Bacillus. subtilis strain DSM 10 %%
—, BIEERN 8%, RWIX 4 PREHE TAEFHRATH . Fik, 250X 4 %k 48 B.
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Fig.2 Bayesian inference tree based on 16S rDNA sequences
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HRBAERY, EAZE 100mL, Hl%KERN 1 mmol- L' 1) IAA PR . CAMGAE A4
bR, TAA IREENIALKR, 220 IAA IRBEEARHEZE . MRIEPRE 26 1T & L&+ 1AA & &,
FEHF K E ODeoo nm=1 B, FRALIRIE R IR TAA (P2 E 8. WISk 1 s, SO0 Pk
IAA PP B R EREMRN HY1-1, N 2.56 mol-L!; HCN HY1-3, BAAIKEFEM IAA 724
N 2.29 mol- L' FLALIRIE AR TAA P4 E R K2 HY1-2, A 1.43 mol-L,

1 BALRBEEETE IAA K&

Table 1 IAA produced by bacteria per unit concentration

- - - AR TAA PR FHE
pZR TR FFs ) : :
Strain code  Serial number IAA production per unit concentration Mean value
(mol-L-) (mol-L1)
1 1.34
HY1-1 2 3.16 2.56
3 3.17
1 1.32
HY1-2 2 0.99 1.43
3 1.97
1 2.33
HY1-3 2 2.26 2.29
3 2.27
1 2.96
HY1-4 2 0.31 1.66
3 1.71

2.3 HHRMRREM TR W

WK 3: AR, SBAREFERRESN 17.67%, F B. subtilis HY 1-1 T B0 Fs = %
PTG, REFH N 37.33%, WERE 1 111.26%:; H HY1-2 HERAHE G, e
GRFR RN 18.33%, WA RELI: H HYL-3 HEROHEE, R rREHAN
21.33%, REIEINT 7.64%; H HY1-4 FHEBAAIG, Km 1 KN 16%, 2K
1 5.88%. WK 3: B s, SRR SRR FE N 18.33%, H HY1-1 B &R AR
Ja, RPN RIRIEFN 48.67%, WERSE T 165.52%: H HY1-2 BHEBAHE S, e
PRTRFERN37.67%, BEFE T 105.51%; FH HY1-3 HEBCEG, HHE2rh ik
HEHRN 41.33%, BFERE T 125.48%; F HY1-4 BHEBAHEE, BER THRFEERRN
25.67%, BEIRE T 40.04%. F5REW, B subtilis HY1-1. HY1-2. HY1-3 Al HY1-4 X}
AT R A AR R, o, HY -1 RO R B .
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A FREREMTRFER: B RREEMTRER. BT as by oy dv e [UEAFLHEARF 2
FMER (P<0.05 , MEATEURAN TR ZEHEER, FH.

A. Germination potential of glutinous sorghum seeds; B. Germination rate of glutinous sorghum
seeds. Letters a, b, ¢, d, e represent significant differences between different treatment groups (P <
0.05), while the same letter indicates no significant difference between groups, the same below.

& 3 Bacillus. subtilis HY1-1 X8 5 Rfh 788 K FIR2 0

Fig.3 Effects of Bacillus. subtilis HY 1-1 on glutinous sorghum seed germination
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A. Growth status of glutinous sorghum plants; B. Stem length of glutinous sorghum.
B 4 Bacillus. subtilis HY1-1 X} ¥f = RAEK K
Fig.4 Effects of Bacillus. subtilis HY 1-1 on glutinous sorghum growth
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N 27.40 mg-kg ' FE T, 50T RRALAR bE, SE 2H 3 i s R S G N T 31.70% (P < 0.05)
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A. Plant total nitrogen content; B. Available nitrogen content of substrate. The same below.

B 5 Bacillus. subtilis HY1-1 XA 2 SRR B 5 2 0 B R
Fig.5 Effects of Bacillus. subtilis HY 1-1 on plant total nitrogen content and available nitrogen
content of substrate
2.5.2 MERRABEAEE A A4
e 6: A s, XIRZHRG s AR B 2B S S0y 3.89 g-kg ! PR, BMt HY1-1 Kim 2
FELPR () A B 50 4.10 gk FEAER, S50 HRZHAR L, S0 28 s AR 2 i S 38 0 17 5.12%
(P<0.05) . WiE 6: B Frax, XFHRZRG & AR b i vh A 20 K& 208 10.77 mg-kg! 2
T, R HY 1-1 4 = AR bRt BT b A il 1) & 5 13.88 mg-kg ! 4T, SxTREAAHLL, SE
640 5 A A N T 28.88% (P <0.05) o S5 RKW, Befh HY1-1 BEXGIN T 25 b A 2%
BRI S, XARRE 1R A AR B 7T 2= R A
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Fig.6 Effects of Bacillus. subtilis HY 1-1 on plant total phosphorus content and available
phosphorus of substrate

3. Wik H4ie

R B RS — R0 M SR N 22 ISP ARG T, HLAEBRAR IR & A, A
2. WGy BRI, YN R AT TR 2 LR S ME )2 1 — KR40 R (3 R 4,
2020). 1A FE NI B S SRS 0 N AR B A B HOAT 1R, IX 4 BRI B A A KR 1AA
FEAERE ST, BENS PR SR E R PR ZE R, HY -1 BN kG s R 4t Ok i, Rk TR
ERAEK B, AR R AT EA-CB0575 #:M 8] L G, L O TEIRSE T 34.60%.
IM7E EA-CB0575 MR RA F, BAAKMIV LR BREUA. BIABEMIEE, XEH R R,
BB T B AR SFPE(Nicolas et al., 2020), P HAS B 28 fOAT B e W@ ik VA . 48
SRS E . PR AR A R R E RS EY K. RS (2016) HFAARRBEF]. TBK
SEMEDEER MAEDE ARG R g GAEK. Hh, 0 EEAA 6 E2 %
JEHE . e A KR /) (Alou et al, 2015; Kotb et al., 2015) . ST it%% (2023) i@ HF
FUHFEE DUSERT 2R A AT 1 0 S R i (R AR AR R D VSR R A i L B E & 77
ACC iZ g MWk LR AR R RE 71, Rt AR IR AKIER .. KRS (2018) #f
FURRVERD 2F AR BN KB IR AR KA S LR I, SRR T = Sk I AE K R AE R
B TE BRI G e, AU KA KA (R, T H R GIR G AN 8ER . X8 IgEsE (20200
MH T P2 B 43 21 1) N AR R R AT B BRI KR T S H R, RILERM
HRE RS T AR BRAR AR I AR T AR BN B, R BH R SR AR AR K R o 1T 5T LI = e T
%, HTFFHR . IAA IR RE IR0 R IRAR T, RIS B 2 F AT B 0H R A 1R
G AR RR . XA S S AT SRR L, MUY e T S A B (R A K 37 V6, )
It AIE BH A B 2 AT BT 7 RIS SRR 7 T PR R FH A AN 7 11 55, 9 I R S sk () T
FRE R SRR AL B R BHIR AR AR 2R R

WZAIE T R B OR R T BRI PR 1 1 e 0 R R D AT RN, (RO ERRSL IR R B, M
HY 1-1 (R B SR 3 i ol AR (IR S &3 T 31.70%, A 208 105 &2 0 2 3
T 28.88%, ALK HY1-1 BAEBEAE G /), SEiMies 1o 2B c = MEIc R
I RE 1. FEPI PN AE TR R A BERE T, BERE NI AE KIRIL R MR, A feitEy
A FERE R A KRR T, FEKE R ICRBEAL, 7 R A T (R, 1980).



REMBERRR T 20 BRI = B2 A R AN, 143 52 AR R e RN ST BE e R 1 & =
(B EWREE, 2011). SbAh, (RBEENE T, SRMTE. ikt B3y RSt
EARNEEAE TR EESE, 2013), BT LG R R 0 B5UR, R0 A RIS (AL B
R PN EEDR A AR R R E TR, RbE TR EEAEKRE . R, ik
— I RN R AR AR A T — A AR R AR . A, TELLE R, AR e
WP FAR R AR F5 00 B T B S &, T8k R N AR R I 2 e SR TR 2, TR RIS B
Z BEALERHEML R BEHR, ik B8 R BRI & AP B A T X bR HY 1-1 1
WG ERZ, BATANTELLE PIFEFC A, RIERANSZ I = 50 B B. subtilis HY 1-11 {2 L IR N2
ML, $87R B AT R SR AR K TR AL, R sk S B A o e B R AR 2 22 I B ol
CHE

ZHFARTAFE] 3 HHLE R (1D MR R m R AR KN AR T BB YR (2)
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