e & Crops 2024 (6) : 237-241

DOI: 10.16035/5.issn.1001-7283.2024.06.032

BriEMR SRR E KBD-3 (¥R E B KX S5 Y N A i 53

g R X F? BRFED R E F R
WA ERk IRAR® wer’ xEXES

CEFBEWIARAL KBRS F 0, 271200, IHHEFER; 2 RLATREXARE AN Ft, 271000, 11HEFER; 3 RKAELWFEAME
Ry, 252201, IHZRZRRT; 4 RIETFREARA R, 276000, WLHEIKGYT; 5o ERLRABEHEHI TR, 266101, H4RES)

W B AREGSIHEROMEN S A THEYRERET, ANFA—FX20AMNEEREITE MR T Sty 4
7, AT 0% i B 69 1% R 2 A KBD-3 34T T s A AR FRILER 0. £ R &9, KBD-3 i £t m A
A A BIFOER, R EHIE 95.77%, B FAEE RKHE OIH 2ORBLF, sHAE F AR 69403 15 20k
70.89%. % 4%, KBD-3 T LARELAER A A, 2HARBRRENEZEFPREERBRG. XLHA,
KBD-3 TR A5 4% & 5 6 AR BT 0O A S TR, B ABATH R TR0 & M35 F ,

XA BEBERE, REBS: T4 MERTEE,

eV EAE AR R A EE RN R, ™
HR M T ALV A b 2 4. ARG E DR
TR R RN TR, HEW
FAERETIG 3 AL TR B MBI AL 2545 TRl
R TS I OREVEYDIN FE B R BORM. W0
AT A A 2 A2 R AU P P AT R
Biih, SWFPaMEt, et K557 %
ik, weFErksR. Bk, FAHEDMEYRDIGE
J5 AEH RN OGE, B WA KERH
FKBEIL, KRIEHATF)EE . PR R E
(Pseudomonas protegens) 5E A8 PIH Bl 2 A=)
MIEERM e —, HE TR KM R BT R
HR B s 58 775, AMERE P A2 2 A il 35 A 5t
[ B 3 B 7 i BEAE M AE K AR B . BRitb 2
b, 5 H AR S A EE, I R R T T O
—EeR R R, HAEVIPNAZCR TR B,

WifEoR “EamR” . REMKERKTOLH
fy, FEFR LR G AT B, R
B e AR TEAE T T A A AR BT RES T, Al
FEHER E R A IEA ST, R L 72%34 X AT
flRBl . SRl , HWEREERERRA RN AL
FeE A J UGN ) SRR . H T, BEE A
ATORAR AN TR AL AR HG 95, 25 A 07 i A 4K H
B, — LR OIS A, I AR AR R

FAESR RELF

AU CEAGRR A AEEREN) SR & = & il
TR, HETHMMEER, B CHHaR L
i 28 kR GB 13690-2009) ¥ H: A1 NN
KREEYR, TN 048 FH ™ R N AR 85
e FEDY, T R K B AR LS, A RO R
AN A o UAE AL B A KA S5 AR, 4
BUPELE, ghMfsoE, BOFH AR R4Fo,

BT A E YR 7 — B AE YR E bR
WA E A (2 H R 2 HB AR AR
MO T, SR ZHET R . AR I WA
FER G HATIRZ, ik B A EY & il 555 2000
KR 177

1 MR5ERE

1.1 X3

A AR B B bR 9 BT A M B KBD-3, X
Tl M\ 2 A PR L v R 0 X R 5 1) g 3 0 5 A A AR
bRt oy B A5 20, BUARAE T B S A 4 o P AR
MEHMEZERASHEMED RO, REHRSA
CGMCC No.26145, frjE H#A4 2022 4 11 H 14
H.o AR HE (K326 AIRGRE=E0) |« 4%
. HEMERKIKE (Ralstonia solanacearum) F1JH
HEACH PR (TMV) 38, 2 ERO R B
THELHI 5T PR A R S b O R ARt . s

HHERHA: ER, TEAFRLHEARME X T, E-mail: 120397598@qq.com
REERNBREEH, TZ2AFRERERESH LS5 TREFAA, E-mail: yllwswll@126.com; F#FH &
Bli#fE1E%, TEMFRLHARIES X T4, E-mail: hzongsdau@163.com

AeqH: PEEIELAILELAIFEERER (202302)

HAG B #7: 2024-03-15; 4= H #7: 2024-04-28; M ik B #1: 2024-07-30



238 RZET

Crops 2024 55 6 H

FRIEN LB WA 7R3 . LB BRI 955 . NB Wik
RE R A NA [E KT 77 2 o AR 570 o S 2 4

(R RBUR DRI A R A T AL AR FH R
HERE R T2% NN TR CH R R GHI 25 145 .
1.2 RIEFE
121 *FTMV #pdl R aymz  PhikE K RIFr
— KBD-3 BT LB WiiAR 953k, 7E 37 °C.
150 #/min 26/ FHR £ 7% 20 h, 193] KBD-3 KB
B, H TR KRR 1108 cfu/mL B H -

WA KL, B KBD-3 Wil GKE
108 cfu/mL) « LB A 7250 51 5 % A TMV
TR CRA TMV R B v VRIS Ok R, 4%
1:40 MEBFIK, DAdiE BA 15 min J5EE
Rl R TR > R R . A A
Bfh KBD-3 Bl 5 TMV MR RS, 42 it
Befh LB iR R; 9535 5 TMV HRIIR &0 (B H
XTHR, CKO , B mHZEMEH 200 pL. M5
ST FEAT PRBE, R 3 MRS DE =R, ARk
B2 M, EE 3R, 3~5d EEMBEEOHTE
2
IR (%) =[1— CRbFRF 35k, BE /% F 1

FEBEHD 1x100,
122 *FAEREKEPF RGN E  1ENAK;
FRHEIE HCR N 20 wL B AR 5M R KBD-3 B

G P 108 cfu/mL) , BB R IR 3 78 2 U
518 T 28 °CHEFRFE T 5 7% 48 h, SRJ5 FH W 42 WG
FRE /R KEEEW (ODego=0.3) , f#IE T 28°C
BT AT, EE 3K, wETEXNE (NA
B 77 B AN WG () S R R IR R R B R I R
WO . 48 h JE BRI, IS P B4R
123 MmMEARBGEZRGMNT HEHEH
HRR K326 B, FRMHET IR 4~5 bt A2 AR E
FHTE EMEREY, &5/ KBD-3 Bl (K
& 108 cfu/mL) XTSRS 1 IRER AL, Sd
JE AT FRRCRERY, R IEEAR 10 mL/Bk, 28 2 IRHEAR
2dJ5, KEME/RKEER (ODs=0.3) #MT
TP AR PR 3 b, & 10 mL/Rk . [R5 B ok iR 4.,
Lt F A R R B 25 R 72% il VA R R (6470 1%
WO VENBHERT R (CK1) , 2 WHEMR ARG 5 d,
UOHERS 10 mL/kk, HABALFEE) S5iRIGH AR DLR
FEM 10 mL/PRTE Al 75 2R A 1 B8R S R Xt

(CK2) ; PLRBEKEAT AN (CK3) .
HALEE S R, 3IRESE. BFEMEH/RIKHE 74

&, WESMHERRER (%)  JRIETREARXT
BIa R (%) o it FARAEN I

0. AMRTOE: 1 S ZE5RER 5 H BLARER B,
BRI — M 12 DUR M I EE: 3 9 ZEAH LR
26 BE, (HARKE 2w 12, 8Rm—0 12 2 2/3
MR S e ZEEBRAKIEIT R 12, HR
KB ZETIES, SORPE—M 2/3 UL M FZE; 7 9K
ZEER AR PERIA ZETIHS, BRI A e 25
9 Gi: WiRIEEAKEIE .

RIWZ (%) = CRIFRE AL SRED *100;
T TEEE= R GUIRRECAZIRIAED / GRS Bk
g Em) <1005 FHIER (%) = X
95 1 48 -4 B X 15 1R O /o0 B IX i 1 1R
#1x100.

124 3 R AR L JRAE R A 2 R M R AR
KBD-3 401 %] LB [ 35753 Eib T4, $Phi
KRUFM S — &M T LB Ak B 57 5,
37°C. 150 /min R 20h, 5L 1% (v/v)
BEREIMNF]E 1 mmol/L VAR FREN (1) LB W4 1% 3%
Ferf, 30°C. 150 #%/min R 5 9%, 2~5d Ja W%
WA, B S AR R s g0,
12,5 ARG H & 1% 1%8R 25 B R i
KBD-3 WM E 4 1 mmol/L WHIERHAT LB
WARE R 3, 7E 37 °C. 150 #5/min %44 N IR
B gR 2~5d, SRAFYURRN G MR . K KAl v 1
PAE 13 000 g 261F N &0 10 min, JLIEY) YN
KA RN B R IRV A 0 o TR LT A0 R i N ¥ T I
AR E N 20 mg/mL, 37 °CHEHE 20 min, W H
WA [A1F 5 min B EIE LIRS . RIEETIKE
7 30 min GEE 30's, 15 40s) o K o5 10
TAE 6000 %% /min Z&F F B0 10 min, EUPTIEUEE
iEW. B EIEWAE 13 000 g 4644 &0 10 min,
7 FIE, DUTE B SR RDEE 2 UG SRAB YK
E@[IZ]O

12.6 FAEFa9RE  POkmi. ok REmeEm
G EAERNERFE, T 50 cCHRUKFIR I 30 min J5
WiT K ER R EEA 30 mL 15 ug/mL 49 KA 74
et rf, =R FREER . JEEH TR T4
4 ZOA0EmERTd, LNES 4 28D,
12 h W59k 1 9% 10 mL 15 pg/mL KA &R, [H
2 o RIS (CKO 03, 4d J5, 23 HIEUE-4b
PRI GRS, BRI, AR TR EE
VeI ET 60 cCHUAFHHET (ZJ6h) , Ffrid 60



KU 223 1 B

175 0 i 5P 0 R KBD-3 AR 4090 5 B ¥ A e Al o 149 2 P 0 7 239

H i, Ja R AW 28 5650 66 B vHI e R
T
2 HERE5SR
2.1 KBD-3 ¥ TMV BYN#HI% R
& 1 740, KBD-3 X TMV B A B

HIRCR, 8% 105, HXF TMV R0 H R 5
15 95.77%, BitE RO .

Fefnt: KBD-3 REFBW: BRI,
Left half: KBD-3 bacterial solution; Right half: CK.
1 KBD-3 B TMV BIsEILIER
Fig.1 Passivation of KBD-3 bacterial solution on TMV
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Table 1 Inhibition effect of KBD-3
bacterial solution on TMV
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Treatment ~ Number of local necrotic lesions  Inhibition rate (%)
KBD-3 3.3340.04b 95.77+1.05
CK 78.67+0.72a -

FRANGFHERERES (P<005) . FH.
Different lowercase letters indicate significant differences (P < 0.05).
The same below.
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Fig.2 Antagonistic activity of KBD-3 bacterial
solution against tobacco bacterial wilt
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Table 2 Control effects of KBD-3 bacterial
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Left: KBD-3 bacterial solution; Right: KBD-3 nano-selenium
biosynthesis active bacterial solution.
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Fig.3 KBD-3 bacterial solution and its nano-
selenium biosynthesis active bacterial solution
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Fig.4 SEM/EDS spectrum of biosynthesis of nano-selenium from strain KBD-3
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Table 3  Effects of different treatments on

selenium content in mung bean sprouts
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Treatment Sample mass (g) Selenium content (ug/g)
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Applied Research of Pseudomonas protegens KBD-3
in Crop Disease Control and Selenium-Enrichment

Cui Hong', Liu Qing?, Zhao Xiuzhen3, Zong Hao?*, Li Ying®, Shen Lili®,
Jiao Yubing®, Wang Fenglong®, Yang Jinguang®, Yuan Lianlian®
("Xintai Modern Agricultural Development Service Center, Xintai 271200, Shandong, China;
2Tai’an Daiyue District Agricultural Technology Extension Center, Tai'an 271000, Shandong, China;
3Dong’e Agricultural Technology Extension Center, Dong’e 252201, Shandong, China;
4Linyi Tobacco Co., Ltd. of Shangdong Province, Linyi 276000, Shandong, China;
5Tobacco Research Institute of Chinese Academy of Agricultural Sciences, Qingdao 266101, Shandong, China)
Abstract In order to screen the microorganisms with good control effect for crop disease control and develop a
safe way of selenium supplementation for the production of selenium-rich agricultural products, the disease
resistance and nano-selenization of Pseudomonas protegens KBD-3 were studied. The results showed that the
KBD-3 bacterial solution had good inactivation effect on tobacco mosaic virus (TMV), the inhibition rate was
95.77%, and had a good inhibition effect on Ralstonia solanacearum with the relative control effect on tobacco
bacterial wilt reaching 70.89%. In addition, KBD-3 could reduce sodium selenite to nano-selenium, and the
selenium content of mung bean sprouts treated with nano-selenium solution was greatly increased. These
indicated that KBD-3 did not only provide a new microbial resource for crop disease control, but also could be
used for selenium-rich cultivation of crops.
Key words Pseudomonas protegens; Disease control; Selenium-enrichment; Tobacco mosaic virus; Bacterial

wilt; Mung bean sprouts
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