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Effects of Trichoderma harziensis and Bacillus velezensis PYB—-17 Microbial

Agents on Control of Maize Stem Rot and Rhizosphere Microbial Diversity
HONG He', LI Rong®, WANG Yanbin®, ZHANG Hongjuan®, LIU Jiehui®,
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Abstract; To investigate the efficacy of Trichoderma harziensis and Bacillus velezensis PYB—17 biocontrol a-
gents against maize stem rot caused by Fusarium graminearum and their impact on rhizosphere microbial diversi-
ty ,this study artificially inoculated potted maize and applied treatments of 500 times diluted B. wvelezensis PYB—
17 wettable powder alone, a mixture of 500 times diluted T. harziensis powder and B. Velezensis PYB—17 wetta-

ble powder, and a water control, with each treatment repeated three times. Thirty—five days after treatment, the
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maize stem rot disease index was surveyed and efficacy calculated. Using 16S rRNA and ITS sequencing, the im-
pact of each treatment on rhizosphere microbial diversity was analyzed. The results showed that the efficacy of T.

harziensis powder alone and B. velezensis PYB—17 wettable powder alone against maize stem rot was 59. 40%and
55.44% , respectively. The combined application of both biocontrol agents at 500 times dilution had a control ef-
ficacy of 66.37%. The mixed application of the two biocontrol agents had a significant impact on the diversity of
rhizosphere soil bacteria and fungi, with a reduced disease index. The mixed application of the two biocontrol a-
gents had a significant impact on the diversity of rhizosphere soil bacteria and fungi, with an increase in ASV,
and the Chaol and ACE indices were significantly higher than those of the water control. Particularly, the abun-
dance of Bacillus in bacteria and Trichoderma and Chaetomium in fungi significantly increased, indicating that
applying T. harziensis powder and B. wvelezensis PYB—17 wettable powder enriched the variety of soil microbes in

the rhizosphere and increased the abundance of beneficial microbes. This study provides a basis for the control of

maize stem rot by T. harziensis and B. velezensis PYB—17 biocontrol agents.
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AR HEA 1T 8 RYACIENE B (F % = 5%) f5 .
Function unknown, & 3£ 5 12 5 1% ( Amino acid
transport and metabolism ) , B L 7 Fl 5% ( Energy
production and conversion) kKA AWz i 5415
( Carbohydrate transport and metabolism) , 43 #1 &
By A ( Inorganic ion transport and metabo-
lism) , B A% WE R 25 44 F1 A= 9 & A ( Translation,

ribosomal structure and biogenesis ) , 7% 5% ( Transcrip-
tion ) , 7l fitd ¥ 5/ B¢ A A= W) & B ( Cell wall/ mem-
brane/envelope biogenesis)

AT FUNGuild X T RAR P - e 1 v D i
PEATTRIN (] 6B) , KA 8 FE SR, A 4 4
BEAT ) FEAERRE R, RE LB EEY
( Undefined Saprotroph) 7 H Fl K 41+ K & & 4E,
FERRERE 90% . #%FREHERE , sh Wi Il - N A= TR
~ A EF AR B A D — SR A - AR T A= (An-
imal Pathogen — Endophyte — Lichen Parasite — Plant
Pathogen—Soil Saprotroph—Wood Saprotroph ) £ 4 £H
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5 58 M MR Bt A ) 22 e 2 i) 95

FEA TP HET  CK>K>H>HK, Hofth #9725 4
35 Bl e R~ A 85 A — P A T — A TR AR 0 0 A
- AK#JE 4 ( Animal Pathogen—Dung Saprotroph—En-
dophyte—Epiphyte —Plant Saprotroph—Wood Saprotro-
ph) 1 S5~ A AR T~ S - AR A= (Ani-
mal Pathogen—Endophyte—Plant Pathogen—Wood Sa-
protroph ) B4 i - N A= T — b A 25 A= R A )0

. N | B
| §

! ‘ l -

.

z

Relative Abundance

Relative abundance

J5 - K ¥ JE A ( Animal Pathogen —Endophyte —Lichen
Parasite — Plant Pathogen —Wood Saprotroph) | others
T 4 AIREAS P Y HE P 50 Oy HK>CK>K>H, HK
AR R AR TR R A LR 2 LR A S AR
JE AR D RESE [N, 2 W i A 2 1 DL 3 3 24 4
FFER PYB-17 EA 008 TORAR PR - 3 ho S b
FRIAHXS

others

6 MRAESNEEFAMAE PYB-17 BFAELE T EXRERLIEFERAS
HE(A) SEE (B) TheeFl o4

3 5w

AHEFE B AR G KA 5 DS 28 AT I
PYB-17 BRI IR A FH G 6 2K 25 56 1895 114 Bl 76 3L
I HX R BRI A ) 2 F e B s, 45 5R 10
71N, 500 A5 B Y e o AR B A 1) | DL i 30 2 A AT 7R
PYB-17 A4k F B IR &, X F. graminea-
rum 7 | F K ZE LN B A S A HIBOR Bk
ik 67.82% , Wi R A R HLA P A KR 5 R Y 3
N BE T, BEIE A 7 P AR s (] el AR g R £
FEME, A R oK 28I [ 2
FOFFREFERE S F. graminearum 5| #2 (R399 3 H Y
R H 2592, B, AT 354525 6 DL S 2 A 1
T ST 2T BRR A, A P Rl A ), W oK
ZEILTE IR B B IR B AT 3K 68. 89% ., Tl A W B A
A3 R PR A W 2 R ARG SR E O
PR3 X Ak T KR P £ R R A R T
[ alpha ZHEME BT, AWF 5T 2 B0, AN ig 2 TR & it
FH A 2 Bt FH P TR 1), T e 0 - A b Y T R
BEAE , Forb, Sopl e DRI 2E AT I PYB-17 7]
M R - P L B AR KA — e W 1

W R AR A LSS 2R F AT TR PYB - 17 TR IR &
N A T R A R B Y
A= vE 4 o T W] K2 R0 40
TR JE S AT T s AR B, 32 L o ih 5
JRAAREIR . H 20 357 40 0 8 6 45 15 M v s
FI unclassified_f__Micrococcaceae , 35 B 1 J& i ill
B E, HK AR £ 45 8 o 2 1
#1545 J& Al norank_f _ Microscillaceae , -5 H 1 J& N
AEBMERAE, I EE RPTIR BR,
Az 7 A TR S AR A A 7 A A A R T 1 e 2 S
N FA BB ERERW YY - 11 X R4
fRA —EMiEN, X5 ISR —E
5 CK 241 He#  HK LB 240 o A LB s R oA 7 AR
MFERERT CK 4, XEFFHEBEL:E L
SRR, A T AR BAEHT, T BAT B Y
PEMZ EIIRE L SR TR R i 40 B E R
A BBV T PR AR K 400 5 S A 2R 4 O g
FEAE R P, T A R R R A Y AR
T A D A Wl A A A A W O A e R
FAPST R 5 R R AR B AR OC, B
WAL A, A A i s Al
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EMIHN . B ERE R ARG Y e
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FLT PICRUSK2 THRETI 34 4 AL BRAH 22
5T 23 FARI SRR, ¥ M B R G N e i
He 7 M A B ok AL S AR . X e Rl )
SEAFE A M REE SR R AL I B R Y R
W RAEERS AT PYB—17 A RR R 7 0 AR s 3k
A=A R AR AR R R A B3, JE T FUNGuild
FHDIREHIM T, 5 CK X R, H AL F4
] Undefined Saprotroph F Plant Pathogen =% 5 ;
K Ab B2 + 33 1 {¢ Undefined Saprotroph EEEST
CK Xf HRZH ;1M HK AL PHRZH + 3 b 250 A= S T RERE Y
FRE D TN R o 5 B 0 T A A R
WUE SR MY A, ARECT CK XTHRZE H K,
HK AbFRE Hhig J5 3 109 =F B2 R AR, R BTG R K T
A UL ST 2R AT T PYB—17 RIIRMEA 500 AT LIAT 2L
ol KRR - 498 H g SR ARG 2 BE AT A7 Bl
RRRGE S == iy 2

HEY)IE AL IR 5 B E YR B AR
YEREEYD . B AR TR AR I 320 A
PR SRR | (AR ) AR R R R T PR Ty T 1Y
Mo TS H 25 B, — LG AR 0y TR R e e AR
P R BR A W e T T R A IR S Y
FNRHER T DAT TR BE 0 2 FRAR A 24 3 A i 3
RAAR X ) H 2 AR B AR W R N R
My, S A B TR A B R R R AN R T
| O R PN Y = A S ) i 7Y
I WA S . TR AR R B 300 A
B TR AT ) A 1 FH S 2 S T 4 v L A
RN A= W 22 ke 1R, R X H 2= 56 5 B 30s
87.35% . biRMFFE A Y A R it 28 R PR
A IFE A WA R, Ay R ) B T A R AR AR A
EARBFIEREE SRR, A AR F R R RN DL 38 2
FFFE PYB-17 AlIRMERY FRIVE N AR Mgk 2, B
A ZREREFABLTI AN AL/ IN 5 0 T 7 AR B MY
71, BEAReE MR PR, BA RAF R, A
1T, JH ] 3 3R 32 Z2 B PR DR 3R anil B B
pH EAIMk A 24 5% B 55 B S R T AR A AR e
T B R Y PREEIE N PRI, 2D IS X S R
B2 PR G o R 23 DL SRS 2 /AT 1A PYB-17
B I T K ZE LR ROCR A 52, X T4 LRk 1)
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