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Abstract To enable the scientific and efficient use of bacteriophages for controlling tobacco bacterial wilt (BW)
caused by Ralstonia solanacearum , this study optimized the inoculation concentration of the pathogen and the
bacteriophage application strategies (timing. concentration, frequency) using a single-factor experimental design.
Based on these results, a practical bacteriophage application strategy for both potted and field-grown tobacco was
established, and the control efficacy of three phage strains was evaluated. The disease model of R. solanacearum

NX1 in potted tobacco indicated that the optimal non-invasive root irrigation dose was a final concentration of
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10° cfu/g in soil at a 10% soil-water ratio, under which disease onset was rapid, the duration long, and the
progression stable. The optimized bacteriophage application strategy for potted tobacco bacterial wilt was as
follows: non-invasive root irrigations was conducted twice at a 10% soil-water ratio; once on the day of
inoculation (6 h after inoculation) and another time on the 3rd day post-inoculation, each ensuring a final
concentration of 10° pfu/g in soil. Under this regime, the three tested phages demonstrated significantly higher
control efficacy than the conventional biopesticide zhongshengmycin, with protection lasting —>40 days, and the
combined phage treatment achieved the best performance. Field trials showed that applying bacteriophage
formulations twice (once during the vigorous growth stage and once at the topping stage) using non-invasive root
irrigation (10% soil-water ratio, final concentration 10° pfu/g) achieved excellent control efficacy. The three
bacteriophages provided 50. 53% —58. 54% control effect, significantly outperforming zhongshengmycin 3% DP
3.75 mg/L (32.54%) . with the combined phage treatment showing the highest efficacy (74. 63%). Overall, the
established bacteriophage-based control strategy showed stable and effective suppression of tobacco BW in both
potted and field conditions. The three phages and their combined application exhibited significantly superior
efficacy to zhongshengmycin in the Ningxiang tobacco-growing area, providing an important reference for local
BW management, bacteriophage resource evaluation, and large-scale application.

bacterial wilt (BW); tobacco; efficacy evaluation
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Table 1 Disease incidence of tobacco seedlings at different days after inoculation with different concentrations of

Ralstonia solanacearum

FEFhue i/
(cfu/g) B4R E WIS N 11 R %16 K #5021 R 25 K #5530 R 535 K 2540 R
Inoculation The 4th day The 7th day The 11th day The 16th day The 21st day The 25th day The 30th day The 35th day The 40th day
concentration
5X10° (0. 00 (0. 00£ (2.22+ (6. 67+ (6. 67+ (15. 56+ (24. 44+ (37.78=+ (55. 56+
0. 00) f 0. 00) f 3.85)e 6.67)d 11.55)¢ 21.43)b 26.94)b 27.79b 49. 14)ab
1106 (6. 67+ (26. 67+ (55. 56+ (75. 56+ (91. 11+ (97. 78+ (100. 00+ (100. 00+ (100. 00+
0.00)e 0.00)e 7.70)d 3.85)¢ 3.85)b 3.85)a 0.00)a 0.00)a 0.00)a
2X108 (11. 11=£ (37.78% (62. 22+ (84. 44+ (93.33% (100. 00=£ (100. 004 (100. 00 (100. 00=£
3.85)e 3.85)d 3.85)d 3.85)b 6.67)ab 0.00)a 0.00)a 0.00)a 0.00)a
5X 108 (28. 89+ (48. 89+ (73.33=+ (93. 33+ (100. 00 (100. 00 (100. 00+ (100. 00 (100. 00+
3.85)d 10. 18)¢ 0.00)c 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a
1107 (33.33=+ (55. 56+ (80. 00+ (93.33+ (100. 00+ (100. 00+ (100. 00+ (100. 00+ (100. 00+
0.00)d 3.85)¢ 6.67)bc 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a
2X107 (53.33=+ (77.78=% (84. 44+ (95. 56+ (100. 00+ (100. 00+ (100. 00+ (100. 00 (100. 00+
6.67)c 3.85)b 3.85)ab 3.85)a 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a
5X107 (68. 89+ (86. 67+ (88. 89+ (97. 78+ (100. 00+ (100. 00=% (100. 00+ (100. 00=% (100. 00+
3.85)b 0.00)a 3.85)a 3.85)a 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a
1X108  (75.56%  (88.89%  (9L.11%  (100.00%  (100.00%  (100.00%  (100.00%  (100.00%  (100.00
3.85)a 7.70)a 3.85)a 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a 0.00)a
0 .00  (€0.00£  (0.00&  (0.00E  (0.00&  (0.00  (0.00& (0.0  (0.00%
0. 00) f 0. 00) f 0.00)e 0.00)d 0.00)¢ 0.00)b 0.00)b 0.00)¢ 0.00)b
D BUE R P HE AR . WSEEE G AR F/ING R84 Duncan BT R AR 22 TR 36 25 53 18 35 (P<<C0. 05) . [l

Values are presented as mean—standard deviation. Different lowercase letters in the same column indicate significant differences according

to Duncan’s new multiple range test (P<C0. 05). The same criterion applies hereinafter.
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Table 2 Disease index of tobacco seedlings at different days after inoculation with different concentrations of Ralstonia solanacearum

FEFPue s/
(cfu/g) 4R SN 211 K 16 K 221 K 525 K 30 K 5 35 K 540 R
Inoculation The 4th day The 7th day The 11th day The 16th day The 21st day The 25th day The 30th day The 35th day The 40th day
concentration
5X10° (0. 00=£ (0. 25+ (0. 74=% (2.72+% (3.21+ (6. 67+ (15. 06+ (27.41=£ (46. 69+
0.00)e 0. 43)f 1.28)g 2.99)e 5.56)d 10. 91)d 20.59)¢ 27.79)c 39.97)b
1108 (1. 73+ (8.89+ (18. 52+ (32. 59+ (56. 05+ (64. 20+ (87. 65+ (95. 56+ (100. 00+
0.86)e 2.57)e 2.57)f 6.06)d 4.08)c 4.76)c 0.86)b 2.57)b 0.00)a
2X 108 (2.72% (14.57% (28. 64+ (53. 83+ (64. 20+ (79.01=£ (100. 004 (100. 00 (100. 00=£
0.43)e 2. 26)de 1. 13)e 5.46)c 4. 82)bc 6.03)b 0.00)a 0.00)a 0.00)a
5X108 (7. 164 (19. 26+ (36. 544 (58.77£ (69. 384+ (80. 00+ (100. 004 (100. 00 (100. 00=£
1.13)d 2.67)cd 2. 14)d 6. 68)bc 5.99)ab 4.12)b 0.00)a 0.00)a 0.00)a
1X107 (9. 63=% (24. 94+ (47. 41=% (59. 26 (74.81=% (88. 15+ (100. 004 (100. 00 (100. 00=£
2.57)d 2.38)c 5.79c¢ 7. 41)abc 8. 25)ab 2.96)ab 0.00)a 0.00)a 0.00)a
2X107 (21. 23+ (36. 3+ (51. 85+ (61. 48+ (76.3+ (92.1+ (100. 00+ (100. 00+ (100. 00+
1. 86)c 4.86)b 5.59bc 6. 06)abc 4. 44)ab 2.26)a 0.00)a 0.00)a 0.00)a
5X107 (25. 43+ (40. 25+ (57.28=+ (64. 69=E (73.83% (94. 57+ (100. 004 (100. 00 (100. 00=£
1. 86)b 3.42)ab 8.13)ab 3.8)ab 8.42)a 0. 86)a 0.00)a 0.00)a 0.00)a
1X108 (30. 624+ (45. 93+ (62. 47+ (69. 38+ (78. 77+ (97. 04+ (100. 00+ (100. 00 (100. 00+
3.34)a 6.79)a 4.46)a 3.08)a 2.26)a 1.48)a 0.00)a 0.00)a 0.00)a
0 (0. 00F (0. 00+ (0. 00+ (0. 00+ (0. 00+ (0. 00+ (0. 00+ (0. 00 (0. 00+
0.00)e 0. 00)f 0.00)g 0.00)e 0.00)d 0.00)d 0.00)¢ 0.00)¢ 0.00)b
100 100 . L]
. 75 75
5 F .
®E 50 ;‘gg g 50
£y =8
Q25 25
o,
0 ot ® o
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B1 SHEEKEHR 1X10° cfu/g ShIRHE P E SR HFE(a) JHIEHEE(b) B logistic B & £

Fig. 1 Logistic fitting curves of disease incidence (a) and disease index (b) over time in the treatment group of

Ralstonia solanacearum at 1X10° cfu/g

LR AR B 5 S A RO 1 48 B 45 logis-
tic HHZRA T R LS HANT -
_100.00

Y/)JM?}’— - 10.993 9—X
3.6025 )

Hr, K=100.00;a=10.993 9, P=2.42 X
1077<C0.001; b=13.602 5, P=17.40 X 107° <
0. 001; 58 ZArEIR (RSE) O 4. 445(d f=6) ; UL 8I%
RE R 8 LB S 2 h 9.997 X 10 °; R* =
0.989 9,

100. 00

20.087 6—X

Yot = morox_
1+e( 51686 )

HHr, K=100.00; a=20.087 6, P=1.81X
10 1 <C0.001; b=15.468 6, P=1.96 X 10 " <
0.001;RSE 2 3. 08(d f=8) ; Ut S5 Ny 6 52t
B2 R 1. 433X10 ¢ ;R?=0. 994 6,

Ml logistic 434 BB, 2 4 logistic [#] 15
BRI A F S 80 ac b Y38 B 3 K F (P <<
0. 001) RS ZEHE T 3 (<10, A4 R? K
(0. 98), IXFM L FF 1X10° cfu/g APk i
A FR R () A 5 R R SO T R B 2 4 logis-
tic $0A Hh 2 AR 2 AT 95 B AT AL 36 10 S LA
fiE s HLALAS PRG35 2 S sh SR B k. (1
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A M4 logistic M4k i 45 2L S50, & 26 A
o 1 48 B e PRISE XS 7 14 B ] 3 31) izt 10,993 9 d
120. 087 6 d. PG 729 T A4 SR T 0 2
(1) logistic 4815 H £ 07 Rk 9 5 e B T R 1Y
FUBE RIS A 5 >R I 16 $5 201 logistic U6 M £k
Ty AR A T kR sh A ry b e 0, B R RO
KT HER AL

PRI I o A 53080 7 %) 2 A 5 A o P 422 A
BN SCHEEE 250 - T A TR NX1 DL 1026 17K £ B
TOANEAR i - BE i TR AR B R 1X10° ofu/g, AI
T A A PR E e PR ) 246845
2.2 HEEZKERKENEE

SRR VA Wk TR AR T 00t P X K 8 At 1 B

FEROR AT 2. 1715 v Z30R M 55 Al g T 422 b A0
ARETRL , XoJ W38 TRT AR 2 P A it P R Wk g s 1 e 8 AR i
UM AT R R R LA DL A1 A
AR %) 2Rt FH SR e
2.2.1 R B HA BT 6 BUR BB e H B

FET 201 W B AL R AR A K 3 BRI
i 1= 1 TR B LG S5 30 &2 I /5 DA - e 4k 32
107 plu/g FATHEI - 4559 & AR 43 ) T4
JEHE 21 RO D A 40 K CRIEAR WD #4790
TR AR LER 3. MRS5S 21~40 K,
A AV 4 1 s TR A it P Ak B EG T A s R e
15 5 B34 B 25 PR AR (P<C0. 05) o AN [A] B 9 e 1
s DAL R B R R IR < R A T S 0 d> 4 )5
3 AR 7 d=4EFPRT 3 d(P<C0. 05) 5 ALl i)
)38 o 4 A AN [r] B 10 7 it P 1977 250 222 0 B 4 e
kN

R 3 BEEARE AN ERIEES R
Table 3 Control efficacy of bacteriophages applied at different periods against bacterial wilt in potted tobacco
#5021 K %40 K
Jite e 3 b The 21st day The 40th day
Application period Treatment %552 / % o T 4 4L Biisk/ 6 KR/ Y RiETRE Bz / %6
Incidence  Disease index Control efficacy Incidence Disease index Control efficacy
FERIRG 3 d EAWERA 68,89+ (41. 73+ (35. 24+ (86. 67+ (68. 89+ (23. 98+
Day 3 before inoculation 10° pfu/g 3.85)b 6.30)b 9.78)c 6.67)b 8.54)b 9.43)c
PRS0 d WAEIE 44,044 (22. 72+ (64. 744 (66. 67+ (41. 98+ (53. 68+
Day 0 after inoculation 3.85)d 4. 82)d 7.48)a 6.67)d 4.08)d 4.50)a
HeflUE 3 d (54. 60+ (31. 60+ (50. 95+ (77. 78+ (52. 10+ (42.51+
Day 3 after inoculation 2.20)c 3.08)c¢ 4.79b 3.85)¢ 1.54)¢c 1.70)b
MG 7 d (71.11=%= (41. 98+ (34. 86+ (88. 89+ (67.16=% (25. 89+
Day 7 after inoculation 3.85)b 4.70)b 7.30)¢c 3.85)b 4.08)b 4.50)¢
CK-+ - (82. 22+ (64. 44+ (100. 00 (90. 624+ -
3.85)a 1.96)a 0.00)a 0. 86)a
. (0. 00 (0. 00=£ (0. 00=£ (0. 00
CK— — =
0.00)e 0.00)e 0.00)e 0.00)e

1) CKA+: Hfaii )l s CK— . s EX R, TRl

CK++: Only inoculated with NX1; CK—: Blank control. The same applies below.

2.2.2 MR KREX G BRNE M

MR 3 45 AL, 48 ARAT A AE B 20 B 1) (322
FERTTE G 0 &) $F4T W AN (] it FH v B2 1) B 3%
T, 25 (3R 4) . Wi TR 1A it FH g A AR AR
i P A 23 R 1 4 B8, L vk B 8 e 7 OB AT
E B BT ) E S o B 2% 5 T B e A A R R AR S
21 d, W B A vk B AE 5 < 10° pfu/g M DA B
BB ROR AT S8 s T AR W R AR 256 40 K
A 0k B (AR it P v BE 2 1 X 10° plu/g DA AL EEZL4TS
REORFFEREL T AE R PR, Rt 4526

40 REFEE YT v AR TR 2R B A0 A e {1 s TR A it FH ik
BRI 1X10° plu/g 75 Je B2 Wik o 1A il FH 5 s 2% £F
AL B IR SR
2.2.3 R ORI E A H R AR

R F AN T I B A it D st 300 14 37 2 R0R (3R 3D
A X I T A ) s P A 0k B B L A5 e i 1 IR
GERERA)G 0 D2 IRAEFE )G 0.3 D ,3 K
(R SAE G 0.3.7 ), 3 IR R MG T 3 d.
FERE 0.3 DA 4 REEFHET 3 d RS 0.3.7 D),
ShAWE RO R A MR (BR O kB 25 20, e #%
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IV TR A it ok B R 10° pfu/gs T B AS [R) ) Y 20 4 19
HE FRASUCOR M B A 1 DR

L e )21 B L4 Al e e
IR 55 21~40 FKIIRE T MR SRR 5075 A
) 5 2R R T 6 5 (P<<0. 05) » HLIi 3 RS ) 184 o
SEBUL AR R TS 21 KR 40 KN i 2

LA AR LUt 1 A Sk 25 B s 3 it
2~4 WAL PR 8] [ RLTC i 35 25 5 (P=>0. 05)

LA 5 REB RS A o A AE B U it P A R B
WG T R RS 0 R (RS 6 h) FiIh
3 RATH 1 U Al 7E DR B B 801 [a] s SCHRAS AS
N LA

R4 EATEREREEXZHEEFHRBIHR

Table 4 Control efficacy of different bacteriophage concentrations against bacterial wilt in potted tobacco

%5 21 K 540 K
Kb Zfsif:%n The 21st day The 40th day
Treatment PP MO T it s V% B T B V%
Incidence Disease index  Control efficacy Incidence Disease index  Control efficacy
HAWEEMA  1X108 pfu/g (53.33+11.55)c (34.0746.58)c (52.58+9.16)a (85.51+2.76)c (74.32+4.34)d (25.68=+4.34)a
Complex 1X107 pfu/g (64.44+13.88)bc (42.2242.22)c (41.24+3.09)a (91.63£2.94)b (84.20+4.93)c (15.80=%4.93)b

bacteriophages 5% 106 pfu/g (73.33+6.67)b  (58.52+1.96)b (18.
1X106 pfu/g (71.11410.18)b (59. 7547, 49)b  (16.
5X10° pfu/g (73.33%6.67)b  (59.514+8.90)b (17.

1X10° pfu/g (91.11+3.85)a (71.36+4.93)a

A R 37.5 mg/L (73.3340.000b (58.5243.92)b (18.
zhongshengmycin
CK+ — (77.78410.18)ab (71. 85+9. 69)a
CK— — (0. 00£0. 00)d (0. 00£0. 00)d

5542.73)b  (95.6943. 73)bc (86. 9124, 93)be (13. 0924, 93)be
844-10.43)b (97.784=3.85)a (91.8543.23)b  (8.15=£3. 23)c¢
18£12.39)b (100. 00£0. 00)a (98.0240. 86)a (1. 98+£0. 86)d
.68£6.86)c (100.0040.00)a (99.5140.86)a  (0.49=+0. 86)d
5545.46)b  (97.7843.85)a (89.8824. 93)be (10. 122£4. 93)be

- (100. 004=0. 00)a (100. 00=£0. 00)a —
- (0.00=£0.00)d  (0.00=0. 00)e —

®5 WEEERRRANZFEESHBERHR

Table 5 Control efficacy of bacteriophage applications with different frequencies against bacterial wilt in potted tobacco

5 5
821 K 5 40 R
L3 ﬁﬁffﬂ?)ﬁfﬁ((ﬂﬂ'%ﬁ) The 21st day The 40th day
pplication 5 " . y - o
Treatment © 0 RREN R B/ % RRE/% iR B/ %
Incidence Disease index  Control efficacy Incidence Disease index  Control efficacy
BAWEREK 1O d (66.01=%1.13)b (54.07%4.12)b (19.18£6.16)b (91. 1143. 85)b (70.37+£3.23)b (15.43%3.88)b
105 pfu/g 20,3 d) (46.67=%6.67)c (35.31%2.80)c (47.23F4.19)a (84.4473.85)c (58.27%£6.03)c (29.97£7.25)a
Complcx 39 (0,3,7d) (45,6976, 88)c (32.3549. 14)c (51,6613, 66)a (82,2243, 85)c (52,594, 86)c (36. 8045, 84)a
bacteriophages
10° pfu/g 3W(—3,0,3d) (46.67£6.67)c (30.86=+7.49)c (53.87+11.20)a (82.22+7.70)c (51.1144.44)c (38.58+5.34)a
4R (—3,0,3,7d) (46.67£11.55)c(31.8545.19)c (52.40+£7.75)a (80.00=£6.67)c (51.8545.79)c (37.69+£6.95)a
CK-+ — (80. 5645. 85)a (66.91+4. 34)a — (100. 0040. 00)a (85. 68+2. 26)a —
CK— — (0. 00£0. 00)d (0. 004=0. 00)d — (0. 00=£0. 00)d (0. 00%0. 00)d —

1) WA e PR 20 5 B M B R T A AT 3 d(— 3 D RFE RIS 0.3.7 d,

The phage application were set as 3 days before inoculation with Ralstonia solanacearum (—3 d). and 0. 3 and 7 days after inoculation

with R. solanacearum, respectively.

2.2.4 AT A 4 A R SR R B R oL
£ b FE T AT R AR AP T Y 3 U
PR AT FH 5 2 14 2 S A DI 0 S ki AR B A
AR AT A G P SR S - L 1090 /K 1 L TE
IR DT 3 A IR RS 5 0 R GEM S 6 h) Al
55 3 KA PIUCHE T » B O 45 U FH i - B W R (R 28
WRE TR 10° plu/ g X B 3 R A 35 BT
HHFRO=40 d(F£ 5,
2.3 BEEMEH RTS8 A R R IIE
BT A BN BT it 12 o i R R A T
R A F R TSR X 3 R W B 1R (QDNAOT ~

QDNAO03) #1472 P 28 4% MM 5 75 s 19 B 5500F
T Wik DA R 1) 25 P 236 K it FH O s 36 JiF , 25 SR an 3k 6
JI 7 FEFR G 5 21 %, Wi TR AR Ab B AL 1) % 95 2
WIER B EEMR TR ARRYN A (P <
0.05), B35k 48.35% ~58.61%, B M F A
FALHLH ) 30. 41% (P <<0.05) 3 £55 40 KA}, 4%
b 2H % 5 05 G e B N EE L (LG T (AR 4L 1 B
TBPLRAFFEAEAE , H 3 ARG R 1Y) 52 6 it FH Ak 2241
Bl 85 (A8. 44 %) > B — Ik T A4 40 By %% (35. 33 % ~
39. 60 %) > A B 2 X IR B85 (23. 65 %) (P <<
0.05) . =W HE T 1Y 2 8t F R m& B L= sk, )
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11 KBS TR AR b AR R Rl =
40 d,
2.4 WEEARY EiE A R R S M
2.4.1 | A SR e A

Z: G TR A 3 PN Aok it P SR W6 o %o 8 T K 17 R
()it FH SR WA ST A = AE 4 R A) (A I L 300995 AT
RAKIND A5 A T A) FAE AL 18] 555 £ 42X
1) . LA 10 %6 (7K - Eb T AN AR 1 7 25 43 it 2
U BRI AR 15 kg AR B3 371 it FH 1= 1w oA
IRZREE IR 10° plfu/g.
2.4.2 | P F O B SR uE ik

FET 2040 1 I R AR FE [ e ] SRS L 3 Aok W A

TR H R B AP 25 SR D2 7. 3 MR WG B 1A X R 7 5
i 1 ELAT 3 7 A O, » I T R it FH 4 ) 5 R
U 1% 8 03 B I8 F b AR T R 0 R4l (P <
0. 05) , FLIWGE P 1A it FH 2L 1) Bl 3 24 3k 500, 83t
T A 32. 54 % B A (P<C 0. 05) 5 H
i 2 AR AR AL PRZH (QDNAOL,02,03 & it D
{18 2975 2 R 1 i B e 1 B 358 74 6300, W
AR A A P e A A EHL 0 it PR SR (2. 4. 1 1) R 3T
W R AR BB B A M IX (72 2 4 T ) A0 2 5 At s
SREME R 38 P AT AR Bl 25500 3 A e A 4 245 551 v
AR D FTRREE B R IR (7 A LA ik
TR RASCHD

x 6 EEEITEES #RE N E RN 2SR
Table 6 Evaluation of bacteriophage control efficacy against bacterial wilt in indoor potted tobacco
45 21 K 55 40 K
Wi T Ak 2459 The 21st day The 40th day
Bacteriophage or pesticide BRR/% i B/ % KRR/ % wHER B/ %
Incidence Disease index  Control efficacy Incidence Disease index Control efficacy
AR QDNAOL (46. 67+ (34. 81+ (48. 35+ (82. 644+ (53. 83+ (37.89+
Bacteriophage QDNAO1 6.67)c 4.63)c 6. 86)a 3.54)be 1.13)¢c 1.3Db
W #  QDNAO2 (48. 89+ (32.10£ (52. 38=% (84. 44+ (52. 35+ (39. 60=%
Bacteriophage QDNA02 7.70)¢ 8.68)c 12. 88)a 3.85)bc 5.04)c 5.82)b
AR QDNAO3 (46. 81+ (28.89+ (57.14=+ (82. 22+ (56. 054+ (35. 334+
Bacteriophage QDNA03 sh 1)e 10. 37 ¢ 15. 38)a 3.85)bc 2.60)¢ 3.00)b
BAEVEREA (42. 22+ (27.90=£ (58. 61+ (77.78% (44. 69+ (48. 44+
Combined bacteriophage treatment 10. 18)¢ 6.88)¢c 10. 21D)a 3.85)¢ 2.99d 3.45)a
PR (66. 87+ (46. 91+ (30. 41+ (88. 89+ (66. 17+ (23. 65+
zhongshengmycin 4.47)b 1.7Db 2.54)b 7.700b 7.60)b 8.77)c
CK+- (82. 22+ (67.41+£ . (100. 004 (86. 674+ .
3.85)a 1.96)a 0.00)a 2.96)a
K (0. 00+ (0. 00+ - (0. 00 (0. 00+ 8
0.00)d 0.00)d 0.00)d 0.00)d

1) WGE A T A s 24 70 ) B P R 3 2. 2. 4 4R T

The application strategies for bacteriophages or agents are conducted according to section 2. 2. 4.

F 7 EEMAXH EEEE R B ROEM
Table 7 Evaluation of bacteriophage control efficacy against tobacco bacterial wilt in field experiments
MWt T A B 24 741 RIGER/ Y i 45 Bi%/ %

Bacteriophage or pesticide Incidence Disease index Control efficacy
A& QDNAO1  Bacteriophage QDNAOL (29.50£1.73)d (13.28=+1.10)c (58.54+3.42)b
1A QDNAO2 Bacteriophage QDNAO2 (31.50%1. 91)cd (13.48%41.59)¢ (57.91+4.96)b
1A QDNAO3  Bacteriophage QDNAO3 (34.7542.50)¢ (15. 8442. 26)¢ (50.53£7.07)b
HAEWERE R Combined bacteriophage treatment (27.50£1.91)d (8.12+1.44)d (74.63=+4.50)a
HFi4EHE  zhongshengmycin (45.25+3.59)b (21.60£2.10)b (32.54=+6.55)c
X B4 (CK—) (70.25+3.30)a (32.02+1.27)a =

1) WG AT A 24 700 F e TSR 2 B8 2. 4. 1 35 P

The application strategies for bacteriophages or agents are conducted according to section 2. 4. 1.
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