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Research progress on the mechanisms and applications of
Bacillus in the biological control of plant diseases

XU Yujiao, WANG Zhiyuan, WU Jinmei, GAO Xuewen, WU Huijun”® ,GU Qin”"

(College of Plant Protection,Nanjing Agricultural University ,Nanjing 211800, China)

Abstract ; Bacillus spp. and closely related spore-forming bacteria are important microbial resources for the biological control of plant
diseases because of their highly stress-resistant endospores, diverse metabolites , and suitability for fermentation and formulation. Some
strains also exhibit strong colonization capacity in plant-associated niches. This review summarizes the principal Bacillus taxa used in
biological control, their bioactive compounds , mechanisms of action, and advances in practical applications, with particular emphasis
on the Bacillus subtilis species complex,the Bacillus cereus sensu lato group,and closely related spore-forming bacteria of agricultural
importance. Major bioactive compounds, including lipopeptides, polyketides and polyketide-nonribosomal peptide hybrids, small-
molecule antibiotics, extracellular enzymes, siderophores, and volatile organic compounds, are also summarized. Bacillus spp. can
suppress plant diseases through colonization and nutrient competition, direct antagonism,induction of systemic resistance , promotion
of plant growth, and modulation of plant-associated microbial communities. Their formulations have been widely applied in seed
treatment, soil treatment, foliar spraying, and postharvest disease management. However, several challenges remain, including
inconsistencies between laboratory screening results and field efficacy, difficulties in the taxonomic identification of closely related
taxa,and potential safety risks associated with certain strains. Future research should strengthen accurate strain identification,
taxonomic classification, and safety assessment, further elucidate the mechanisms underlying colonization and functional expression in
plant-associated niches,and promote formulation optimization and the development of combined biocontrol systems to improve the
field stability and practical application of Bacillus-based biocontrol products.
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T B ok B R DB DA 2R OB M iR R 2 — . SR =B iR I AR L, E W A B B
A I AEIBLE 22 LU R A B A PR A5 e i, RIHGE AR R 2 B T2 G . Horp, 2R MOAT 14
FHGI 57 2E MO AN B REAS B BT 30 PN 2 28 I, 68 F Tl Ak 2 50 T fRAERZ ) STl B kR 7
A A3 W T TP AE 25 57 ABLRUAR EATFERRBR (PR R 3R AR DL SR S5 R 28 T S A AR DG A= 5 A7
W B, T RS R TR AR, 52 00 7 2 S I RIS I 2R AT TR A Ak
PR N S SN T 2 M — R A B A e R AR SCLE e AR B A R 24 TEE A MR
BLilt bS58 0020 e RIRP AL AE) TR ) A K A B R TS I 2 S, B8 2R AT TR ) 32
FEHE G A B AR B LR S5 5 T A T R G LRA

A SCR A BUATESE IR T, LA Web of Science Core Collection , Scopus . PubMed F1H7 & 1 /¥ A 32
TR PE, IFLL Google Scholar N2 ASCHRINZ: % SCHRBE AN SEAL R, Ky RN B P 28 2026 429 A 1 H
K22 18] [l ZE T 9% 2 R4 5 1% B, A9 48 “ Bacillus” “ Bacillus subtilis species complex” “ Bacillus velezensis”
“Bacillus licheniformis” “ Bacillus pumilus” * Bacillus thuringiensis” “ Paenibacillus” }2 * taxonomy/ phylogenomics”
“Cry/Vip” “ lipopeptide/bacillomycin 7 “ difficidin/bacillaene/mersacidin ” “ induced systemic resistance ”
“microbiome” “field efficacy/formulation/ commercial product/registration” S5 SCTR) RIAR IV SCIR] R SCHROT
ek, oy ARV R AR RIFLEI AR 23 LU 5 AE0F50 0 3, [ I TS99 A RERS SR AEBE K 20 728 (R A8 (A
I3 AT Ao S B A BB B FLBOCHEDT ST 5 0 R IO 5 4R R R Y [ 1
MZHENEIE, IFSH T E T EICTOR O™ AR . (U Ksh ¥y (Bl R sl R e = RIS, LA ST
PRAR S BRI IR 0 A% 52 1 SCHR , AN S HT

1 FRFERNEZEELEE

1.1 DEZFINASEREL LR

) LM ERE T 2T ARG LB ERGEMIER , RO a s RN
BrE (AR A B SCRR IS R TR DT SR 448K, R e o S E B % 5 SCR I 1 | A SORE 25 IO T
FRAR R 2R AT TR 25 R A 2 AT R SCRFVE A S 0 52, I S 2 AT A e 2 BT 1T 5 2%
PEAEMANEAEAN TS LGRS 16S vRNA J3 5 A 1R 0E LUUER X 43, PRI, Tk 268 5 7 275 R
SN ZH SRR R —EPE (ANT) BT DNA-DNA 2252 (dDDH) Mo A% U e N4 RSk B 04505 vk
1.2 HEFHRFEWHESEH

i ZE AT B A A A A R B AR R R R AR, T ROENARE LT
BT, i B 2 BT R 5 5 T PR A A e 2 LT 7 | A% D 0 2 BT AT | 1t A 2 BT 81 R 85/ 28 LT 7T 4 1
FEA O o R SRR T DU S ZE AT T R B ZE AT TR SR O R YD, IR i B 2
JRFF B ERVE M 2R INLAE ), A B 1R B bk o 45 JE AR A R A 10 2R T 75 ity | 1 2k 3 RN
PR IAR I DA%, IR 2ol 28 . B RS BUR A 3 S PR R R 4R
1.3 BEEZFATET

UERE 2 BT IR L 0 2= 4 28 T DR R B I 2 LT TR () D e A 28 AT 0 ) SR, SR G R, o ) ik
A B WP TR B s G on ik 110" 98 A ZEMUFT 1 LA A AR AR B 1 (Cry ) A R % dU R
(Vip) R MBE A ERR " BRA RS ESN, DR R 2 B0 10 R 9 R B 7 47, N, CHGP 12
RN = Z R RRARI , EAEAE AR G0 Hh B AR S AL Z e e AR Y TR o & AT SRR
TR ZEMAT B SCRE B LA S i W s 6 2 B A 8 DR AR ), W AE TR R K - R AT I 8 R Ik 3 R
(cereulide) 2555 11 [ F M HAH KL A BT TR 25 Wi 24 PR A e 22
1.4 EFHAENEFRARESF LS FREE

R ZF MO TR A% O AR B 2R READ , 2R ZF MU 1 ( Paenibacillus ) FIVELZE JEIAT 1818 ( Brevibacillus ) ' B FR 7>
AR EA LA E, B0, 2R ZE AT TP3 7™ A A 2R i 18 2 (fusaricidin) 236515 5% K15 4
TEIFEPL, HEAe R R R0 v AR IR B & A 5 O AT B TS B0 2E I ) w5 % L 3 ot e
FREGLE R BL AR IR TS S Sk BT 27 2F M A B 5 2 AT B A R G 4 R RN D REAS AR LR
TF %2 ik 7 BRI PR AR S 5 | A DRI AL S8 5 22 A PR VT 00 FH ) 2R 3R
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2 FRFEEEOEEREDR
2.1 FRRHEIE S RS R R

RS 28 AT T e B R A B A, E AR R IR 2 KRG R R R
ENTHARZRR IR G Bl & 0, % AR R, RETER E 22 5128 AEYIFEIE MO S5 ik
S AR PSSl T2 R S PR R AR 2 R i A R SR B P e R B T A M 25
A SR 0 2225 K =2 BORT Bib ] (EH STRR IO T A bk B AR RIS S (L

IR AE W05 ke DR 7 B AR G057 0 A G 1 D F AN R B UE I AR Bl T B, AT e i i S AR A D A v

FYRER N LASSIE . AR AR 8 7, IR KA B T B iR , ik 2 ) 2 = By A AL A 5 ok
HWRETR . I DRI ZF UAF IR FZB42 MTZ S R MIFF AR D (bacillomycin D) 25 7K RE S0 g 10 K
MRBRRES T DU 2F AT B Y6 7 A= (MBS 55 R 3 RINZ 35 K 2 S KRR AUR By 2 , T HH R b 3 e
FEIL BRSBTS B R A AR (TR 2 b s AR I R
2.2 REEREM-EREFRESLEY

FEFDEND 25 AT T/ DL 3RS 25 AT R RH DG BT AR 1] 7™ A= KR N T 2% (macrolactin) (IAFE T & ( difficidin )
FIZE T ( bacillaene ) 55 SR i R Wi - AR A IR A S AL A7 S Sy OGS AR 0 v 400 T i
T BOFE RS E AR, O -5 i IR S E ) A 4 45 . AN VA RE B4 A3 ) A5 RG] &, 5 mT g
Y S BEF S L5 HE DR SRS | AN RIS A7 (A QI Aa
23 INFFRERSRBEFESRAERK

% b AEAZ AR = ) S , 25 BOFT R A BEr= A A R (‘subtilin ) A B2 5 M K (sublancin) \EREH R
(mersacidin ) SR A B2 B S BU6 HT IR, LA AT 3 3R S 5 I BN B A= =720 e ATeT
e 5 AR A B 40 ) 240 i B P B A HEVE T (LR R AR A i 25 SR
2.4 [a5MER BEHE ERXMENYMEEHLT

FEAPIK At g W KR AN R AT DL (R SE2F MR B8 B TR A 3R, LT Bt L B~ 1, 3~ i SR it A1
AR VS T BB S A DG S5 4 s e B T 85 Fe™ BRI IS TR ; LI 2,3~ T BS54 Ry N v 2
LI B AR A B S HUME D X ey A S A AT S SRR B, SRR BTk R LA
(YRR BN L HES

2 AT B v S AR A 4 R N 20 0 i 2 0 ek A ) R S DR IR K IR CRFTR N 2
JEARGE B AR B S AR IR A G SR AR R WAL A AT B [l — PR R B eI e A T
JEUA 27 LR R 2 3 1 R B ZE AT PR A S SRR R R G 4 S IR AT
SCRE B 557 2 o U QR PR AR, T /s ™ A AT P B2 2

F1 KREEPEHRRERENFEEDR
Table 1 Representative biocontrol strains and their reported bioactive compounds
PR Strain BRI Group HRIE A TG PEY) BT Reported compounds 2% Rk Reference

RIIFEMR 25K FFEEH D(bacillomycin D) |

B. velezensis FZB42 *ﬁ%‘%ﬂ@ﬂ:%ﬁgﬁgf ﬁ%%?\ﬁWWEE%\Q‘H@*T%ﬁJﬁ$T%? [ 19121 125_27]
B. velezensis DMW 1 B2 AT R A 5 TN E 2 S nEL AW/ L] [23-24]

B. velezensis Y6 AR 2E MUAT R AN A PR E ZHEER [20]
o e WM RA S AT AR ST % [28]

B. amyloliquefaciens SQR9 2 AT R S B HR®EERD [29]

B. subtilis RB14 R ZERAT IR A R PG R A R ER [30]

B. licheniformis N1 B AT R AN A PR R RIEE R [31]

B. pumilus W-7 B2 AT R A 5 RIETFEER ZHEEB [32]

B. thuringiensis CHGP12 AR ZE AT R T R e gﬁi\gi\i\jgggﬁ%ﬁ%@%@ B [13]

P. polymyxa NX20 L 2 A AR &K (fusaricidin) [33]

3 MR EYRE RIS

3.1 EEERHFER
AT B R LE B RCRIF AR B — P A R R B R R E , 05 RE A S 4 B PO AT 200 1 55 22
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A AL Hp AR BRI E G EARPR PR I B R A 0BRSS S R A A,
R & P A B A F A E R

2R B K o TR RS IR A R B & e, i i A Ak A B a8 sh e r Al A 41 2, - B 2 i
AN BRI R ST AR R RE L A 2T R A A I B P AN 2 Tas A £F 4k 2R F1RNBT /K 2K 1145 40 4
AP, T 88 e R ARG T 52 RO B RS A A WS G T B2 B8 1 Y R 20 R 2 A T A A
ZEMAT BT ARAR SCE MR | e WARE K VR A5 5 REAS 52 M0 28 A 581 14 e B A

SEFHIE R , ZE AT TR O S i AR 2 T A 11 AN 0 B S0 T 5 12 G R A, D5 B T
A EMNL AL RN, ZEMFT B RERS R FAR R - R 1609 Hh v BB A PR N R
FEYIIT, SR R B SE G, RO TRARIE AT A0 I R A Fe™ , BRI I A B AR, Tk S
o T BRI A K B i H Bk M VIR O, Ao et 2 2 IR BT PR s i S 3 A B0 i B By U —
32 EmiEEA

B YU ZFE MR B SR R ) Ry 2 DA TR N R R R BRI BB BT
U TG RIS MR PR B — 2 B PEAL 8 S SR RIE 3 A W BRI ) G e B %, o R A A
RERZR it a] IR e IR AR B O SRR R LK ER PR 3R N MR B s S R s A Ak A R
TR TN TG P72 7 A A 2 T 3 e P o 4 R RE R AR A R R

HEL A i Bl 2 2 AT B R Do DR B A S SRR 4y, LT A -1, 3-H R | R L A4 R
AT 7 5 T 9 D T A B sl AR SE 25 M 440, SR T 224 K il 2 AR ead B M AhBE S5 1
JIK R A2 00 I B T B 28 S B R A L R D, T s — A5 08 X6 T o (g g i 1077
33 FEEYRSNE

B ELHAM I IR S, 2 AT IR A AT 5 5 RGP (ISR) o AHARIHEE 8 B IR KRS R A B
SRS S5, T 51 & Ca™ PN L 16 1 8008 & F MAPK 266 i vy, 3 1 SR F R/ W 5K 4 R 15
53 5 =2 ) ) A L Y B A T 0 AN T AT T T R AR AS [ 2 R R A 2R R B AR RS ) A
WEEIEARSE A, I, ISR BHIRE I 25 2% BRI 0 5 0 ST 19 2 1) 43 B8 iR 06 . T bk s ) T 27 2
I3 A0 5 M 7 e 226 9 5 0 TSR ol e (S AR B — 5 A0 g 0 ok b 1 5 PR R i B AR AR Hh 4538, 3
SRR FT R, ZEMUFF AR A 519 TSR HA W S8 A R PR L 25 2 RS UK R AR L DUSERT 2R AT I WB A
HPG UG #2755 PAL,POD SOD  B—1,3 % FOWHBGEIG VE 42 U A 5 2 | IR I3 B K A R/ 24 0 IR AFH i 37
XA 2 A BB 5 5 S AR A — 80 L eI - IR IR R R, LS 2R AT B 83 mIE et £ B A &
KR AT AR 538 A S P, AW 2 A8 IR0 1 — 45 B0 T A 56 {5 55 1 I A 120 A v 0 1
™ 5 EARFFTRE 76T i-pE MR A2k R R op AR 0 R 3R A 5 M DG 2 AR (AR A AT 28 oK BEUE
DLSERT 2EMUFT I YS-AT-DS1 (B iA/E FR i L) ISR b5 1 75 2 #8557k 4% 8 15 5 3 B 2 L % HE B Ak
(L BELAE T X BRI AR E X — 1A% 2 R A9 2 0 o £ P v B VR T L P AL
I, SRR EE 2] B ARG PR B bR i C 3 P R s B, HUBBIA LTI e 515 = Pi A ¢, MR 2 L
TEIA #LA ISR 1 & 4=
3.4 REEASFEmMFEeENEA

ZEMFT B A AR A VR T e — 22 AR B L SR A 3 i A A BG40 BRI RR RE A8 7= A 13| Wik £ R S5 A )
BRI, B ACC BEEBHG M, WIS ke AR 22 2% & A e i B %) TAA 2 258 AT B v o
BB AR, TEARE A L DL ST 2R MOAT 8 SQRO g b RMIF ST 5 & BR, T bk TAA 7= 5 HAE A fig
T4 5 TAA B R ARG M IR A S R b 2 i AE ) E— 25T R BT, SQRO nl i i £ 4% (0 R
WAFEAEA B TAA P PatB  YelC Fl DhaS 2 5m|We-3-PAFARE R UAEYR IR TAA ] 228/ R 44
R SRR AR L &, N KR R A A 1Bl 76 DS 2E MU AT B FZB42 54U R5 7+ BRI
Z b R RIS M S S T SO R R AR TAA 43 BAR R e i

B A AR BRI TS, 00 2E MUFT R EL AT T Bl L 0 ok 1 R0 RE 7, I T3 ok o i A LI 25 X
R RN, WAL T IR RMCCEE S |, RO H B B A KRS R0 i 52 58 1, M i v
o8 JEUBR AR e i A0 A AR RN = b L R, 2 AT T 42 A P R R T I ) DB L ml s ek ke 3
R AE AR I8 R AR 9 D T 2 4 O TR 2 B3 7, M T D 2 2 15 B A 482
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3.5 RESEEER

AP FSE 3R I B Ph 28 B AT TR 7 AR B e IR BR T IR AR AS B . FZB42 JH R AR 2% 28 AR (R 7E /K
FeifAR 2 P B AR AR BREE TS RN 27 Fprpk e ) 5 )it R D SIERT 25 BAT T o 0038 T el s K R RAE B
WIRIARBRAEVE | AT o DT A Bl 0 AR X 3 B 4R i =i xS g SRR WY 2E MR B 0T A i R
YA VIR TS 2 500 35 B ABRF I 720 1k 5905 35 0 22 ) 1 RS DG 3R AT 3 i itk — 20 iy Tl e il e RS
[FIPREE A5 T B E S Sl in AR A

SVAKRT | 2F MOAT 8 B 1A AR 0 5 0 SOE Bl S 4 ELEES B S b AR S A R N S T R A
ZRPERT . R R FE I TR AR RS TE B AR AL KRS AR T, B s A4 R L &1 it 22 B TS S 7T, 175 it
PRSI F B B AR A2 2B AR TG B T 5 s AR KB ok . St IRl s, 27 M AT s T 52 me A ) A
RAAEDRETR . AFPUEIAE R R | H TR/ N R 25 FREPREE A A8 1k, BRI, A B 2 MO T Y
WA BEAURIE PARFE USRI 256 2 58 TG PR BB R A Motk DL AR 38 N 1 S5 AT 25
G307 AILEI R IF AR T AR AN, MR A FEAE RN 2, a0 . R G v R R AL i3 sh A AE W I, SJORT ik
FE ) G338 5 B o FE 4 v g IR 4/ MR AR S A A5 R SRy s 2 8 T 5 A R i A A 98 S MR vk At
Fik, M, TSR AP E PRI RSN AN 25 AR W, RSO AR ) S AT BRI AR I 2 RS R IT  AE
WrEA PRI AL o Ak A A [ PR RR T S T 38 B PR 22 S DR B 2 B () e 471 e A 5 A e et DL S R
SR DX, A B I I 5 A 5 A R ik ST A5 =2

55 A A 7 A DA L 2E AT B R 28 AR SR TR Gt 395 2 i T RS R AR AL, I AT e BT
A FEPUSRRAER T (BB R A MR PR S A RN G A I RE 7 AR, (E3E H AR BT 6 2E A i A2 R
SE TR 52 SR 5 2E AT B R TR 0 AR B R A A A 2R A A R YR A R B e DR LR, LA
PHObR B R B AT B R BRSNS I S A KSR T RIR PR e i T, H
B A= A TR R Y DRI, AR BT R A R £E A R IR G2 i IR SR H R AR 7 %
A 5 o8 S T BRI It e B TR R X BRSO EAE FH 430, T L2 75 R 8 4 i 0 5 B 3R O L SO [m] T bk
[ RS AEE R,

4 ZFRFEEEYREEYbE RN A

4.1 ThFLE TEELEBEFRRFEERE

oAb PR 2 M B o R R DL =X, TR R (R R e R AR S D ik BEE TR R
() 25 B ] BE A 0 WK S A A IR ARSI R BBl B, P A 38 T T B I6 85 L ST A 22 A% TR R D TR
S5 S AR ST A AR RG2S, [ B et g il 2B b g — 2 (R MR Y L bR R v
HRBRIE AN B SR R A R T 2 BT R St P

A PR T AL FEHEAR EUE VARG i, DL S A AU AR T Bk R RNR A, R A
ZE0 TN AR B BT A AR B AR AR OGNS A B . AR DX, 2 MOAT B AT 38 o A e
BB 0T 53 W AR BRARAE MV 19 S5 AR BRI A . X 7 75 o S 4 DRk A% 3, IR JE T R VAR
INFE T R S48 R A T B H 3R 5 2R IR ( Ralstonia solanacearum) , MR BV ) AZ A1 7] g
P25 BRI R R AR Y

ZERRUF DA AE AR ) 2R 18 ) FRINAE 5 32 00 o it B | M I RS SR SR T T Y
Wi, —IFET X 2000—2021 AEAH ST Meta 50 HT ( Meta-analysis ) 28 B | 25 O B SR EAS D842 FE W%
S JH T O 08 TR A B T SR I T R SRR, LR R FH AR T R R A R, TR
TR R BREARFEHUAL , 308 0 A48 5 5 790 8 i I 328 Bt FH 7 11 0 2 i o R ) e

IS AR RIS SR AN R) AR A OB () 7 95 SR IAEAE W 22 5 A B ZE OAT I PTS-394 1]
MBAERY R F2 100 A5 B T U I s B, FH [R) Bl 30K 74.43% " 5 DL SEMT 25 MU FF 5 SDTB0O38 & 1 i
(10° CFU-mL™") [ I8 7 31 70 S AR5 14 B A0CRy 42.98% 1% T2 Tk HY BRIR 114 63.63% % D1 ST 26 AT 1
Y6 Kb FRAd T4 B i e 5 ™ B R 13.20% % 3 4.00% , BRRRH 41.70% % % 6.70% , 1 R S 17
A 23,409, Serenade (QST 713) Biif Th4% S LR it , i 28 A5 4 T 410 5 25 0l 509 ~
95% , N T H [ W5 ia AN A 20% ~25% , LA ALK FH I3 it JL-F- JoR%, S e 7 55 B8 A 35 it FH RUBE T 4 2 )
FHIR A ROR RS I R X IR S s R FH IS A 2 N A [RIE S PR
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4.2 MEBIE FEEHBRENREREMHIE

I T8 56 P T OB R | R R A i o A0 o e s T R BTG o 2 A T B S v T
Jei , AT AR BT BT A3 A B, JF a7 A B A 4/ e A S IR 1 D R i e RN [ T
AP BRSO R 7 i R G S Ry S B 4 A b R IR S R GE BT AL R 2 5 sk
TR T8 p T TR 52 B SR AN R SR A RIS o 5 0 B e TR 2E DR BE 7 A R it
SR 25 B 5 M0 FH E]80R

TS R4 25 9 5 118 7 4 T AR 3 ‘P Py i P IS R BB o 1, AR B Ay 101, A4 S il D2 o RS IR
W ( Erwinia amylovora ) W T B YLHAT , fA D€ ZE BAT B/ D1 SRE30T 27 MO AT 1 AH 5% 781 ik 7= A 14 38 JE 1 28 N
FF B2 TG IS T, DR T & 2 0 FZBA2 7= A 1 35 3 B 38 RIS P T 38 T K R 4 P 1 i LA
SRR TS 0 D5 TR 40 L 45 B 4 AR DGR R 2k IR E KRS R B AR

R S5 5 AL ZF A BB I T S ek, SRS SR R 1w A AL SR B 45 5 32 B
B KB AR SRS IR R e SRR IR i 25 e A 5505 = I 27 MO T, vl ) P LA F e B B R 5
AU AP AIN R R IS RS . 588 A DR EERAH L, 25 IR 1 i 500 ik 7 XU 801G, 3t ] -5 R I D3
AR QRN AT B PR BREAERORTC S
4.3 FEEHEF KRN EESEHEX

VR, 28 BEAT T 08 7 M A AT AT AR50 Sy 2. o UL 28 A0 465 T 3 P93 590 /K S BBORE 5 L= 7 5]
LV 1 R O W AT T A = ) [ B DR D S B 2 e S TN E R S VA= e S e o 2
WEPERI T, 5 A SR A AR ARG (E G FH TRIRCR 75 55 32 B K o3 | SRR A 5 055 R 2R, A
[ RS T B BR80T BEAEAE 2257

R 2026 4F 9 A 1 H ARSI AR ARA 246 72 Fir “ A 28 80 At A iR 7 ~F- 5 DL 2R AT I 9 A
ROy SRR A TR 2R JFHERR T i A RAW i 7= i, 2EA 75 207 A R0 itic sk . EINAMR R
P S HPERC AR B LR 2, 6 5 1 AN R BRI g 1 80 7 i, UKL QST 713 . FZB24 MBI 600 F1 QST
2808 45 B AR WA USRS A A TFRERREE [ I Ah =

x2 RREFHETESREBIEER

Table 2 Representative Bacillus products and registration information

b g
LRI (FICES) itk BT ol B 8
epresentative products - . . - .
o o Strain Registrant Formulation Application scope Source
(registration certificate No.)
R T HRBAE  TREHNGEEY B . R T
(PD20212723) B. subtlis L THRRAT 100 {2 CRUl st ORI Kl >0)
25 MR BRI RAE WRFHEY AR o A REKE
(PD20161450) B. subtilis BHEA R AR 1000 1241 -g ™! WG L 550 B2 oA
s i H A WP T R T REGRET
(PD20262305) B. subrilis AIRAF 100 1C 21! WRIREAR 7 Kl 1)
2 AT R AR LA IR 7K 3R] TKRERRIEL Al K, B A B REHLE
(PD20210294) B. subtilis W TAHRAF 100012 CFU-g™" 4%, 5% Ffmpe 50
Serenade ASO B subtilis OST 713 Baver CronSci p IKBIEAL TEIJR] B 26, ELIR Bt 2 it SB[ EPA J=ibpst
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