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Control efficacy of Z-L-22 formulations to bacterial canker of tomato
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Abstract Based on the strain of Streptomyces setonii Z-1.-22 which has strong antagonism effect on bacterial can-
ker of tomato, we developed three types of field application formulations-water agent, granules and tablets, and
determined the best components of tablets. The control effect against bacterial canker of tomato was investigated
in greenhouse and field. The results showed that control efficacy reached over 80% when 10 times diluted fermen-
tation, 5 g solid, and 1g tablet were applied in the greenhouse. Field test demonstrated that the incidence and se-
verity of the three formulations treatments were significantly lower than those of streptomycin sulfate treatment

and blank control after 75 days. The tablets showed easy in storage and transportation, low cost and long effective

Plant Protection

period, so it had a good value for development.
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Z-1.-22 HE 7 TR AR BB AT G AR K = A W 7 IR E
FEHL A B IR A . AT i A AR S B Gl
) CEHA RN SRE A CRED
1.2 FEEFERMNS

R — SR AT MR TE R 20 g  KNO;y 1 g,
K,HPO, 0.5 g,MgSO, » 7H,0 0.5 g.NaCl 0.5 g,
FeSO, » 7H,0 0. 01 g,F3J8 20 g, H,O 1 000 mL,
T Z-1-22 Witk 5 FORAE

W GIR T SR AL B E PR 10 gL A AR 10 g,
FEHEME 3 g.NaCl 2.5 g,CaCO,2 g, H,O 1 000 mL,
T Z-1-22 Witk R BEEE5%
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BT 4 CH 28 CTFARAE Wi B - AR AT 2 0,15,30,
45.90,120 d J5 M & & .
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Fehhi 2~3 Fr B E RIS 20 515 B LA T AR PR
IKFN CRBERO B L5 X .10 X, 20 X F Bk 100 mL
BV R EERER 1.5.10.20 g 51 0.5.1.1.5.2 g
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Table 1 Effect of different carbon and nitrogen sources for

actinomycetes content

AR/ % R RIS H ) Bl B/ cfu - g
ﬁ*ﬁ%u %ﬂﬁﬁ/ﬁ\ij‘j 5% 104 Cfu/g, H‘??'J?‘]Jﬁﬁ‘@ Ratio of Actinomycetes content at different ratio of carbon
BEE 8. 3% 107 clu/g. R IR HE 4 i nitrogen 10% 15% 20% 25%
2A . clu/g. AL A AFAR A7 T R 10 3.7X107  8.5X10°  2.0X105  7.3X10°
BER R FORLF IR AR 4 CARAF I OR B4, 15 1.5X108  4.0X10°  5.2X105  3.0X10°
W EETE 120 d LA BIMRHAE 2 X 10° F1 2 X 20 3.0X107  3.2X10°  3.6X106  3.7X10°
10* Cfu/g;?’jﬁ ZSC%/—{?«F’%%UE% 45 %%ﬂ% 903& 25 2.3X107 5.0X10° 4. 0X106 3.6X10°
x2 BmARIEELEAFENSWY
Table 2 Variance analysis for the ratio of carbon and nitrogen sources
ﬁiﬂé{ﬁ A A5 F Fo. o520 Fo.o12.00 E%ﬁ
Source of variance Sum of squares df o B Significance
)i Carbon 470 286. 3 3 9. 480 3. 862 6. 99 *
A Ui Nitrogen 50 649. 6 3 1. 021 3. 862 6. 99 —
iR I6i% 2 Experimental error 148 822. 6 9 — — _
HiR2Z Total error 669 758.5 15 — — —
D« "FoRTE P<0. 05 /K - S
% Indicate significant difference at P<C0. 05.
®3 AEEBETREARNEEGFENESE
Table 3 Actinomycetes content stored at different temperatures in granules and tablets
bl i} TR/ C # & f/cfu s g1 Actinomycetes content
Formulation Temperature 0d 15 d 30 d 45 d 90 d 120 d
WikiF| Granules 4 5X104 4. 5X10* 3X104 1. 5X10* 6103 2X10°
28 5X10* 6X103 4X102 0 0 0
Ji 77 Tablets 4 8.3X10° 610° 2.3X10° 5.0X10* 3X104 2X10*
28 8.3X10° 1. 8X10* 6.5Xx10° 810 0 0
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Table 4 Control effect of different treatment on

bacterial canker of tomato in the greenhouse

RIS/ Y IRTETRE  Bisk/ %
Qb ! : iy
- Disease Disease Control
[reatment .. . .
incidence  index efficacy
20 X R B2
Water agent 20 — fold diluted 40-0 L5 e o @2
10X R MR .
Water agent 10 — fold diluted e 0 < B o 4 @50
5X RBEW
6 1. 3h .5 abA
Water agent 5 — fold diluted >0 3 kbRl
KRR 0.0 0. 01 100. 0 aA
Water agent
[ERFARF 1 g Granules 1 g 15.0 5.0e  81.8cC
[E AR 5 ¢ Granules 5 g .0 2.5g 90. 9 bAB
R BRF] 10 g Granules 10 g 0.0 0.0i  100.0 aA
AR 20 g Granules 20 g 0.0 0.0i  100.0 aA
K5 0.5 g Tablets 0.5 g 20. 0 7. 5d 72.7 dD
K5l 1 g Tablets 1 g 10. 0 2.5g 90. 9 bAB
F# 1.5 g Tablets 1.5 g 0.0 0. 0i 100. 0 aA
F 7 2 g Tablets 2 g 5.0 1. 3h 95.5 abA
257 % i8] Drug control 55.0 20. Ob 27. 3 {fF
25 % 8 Blank control 85.0 27. 5a

D[S B S AR NG TR R TE P<<0. 05 /K- B2 5 3% . R
HYRRRTE P<0. 01 KF F2ERBE.
The small letters and capital letters in the same column indicate
significant difference at 0. 05 and 0. 01 levels, respectively.
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Fig. 1 Colonization dynamics of biocontrol strains in

rhizosphere soil in the field
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The control effect of different treatments on bacterial canker of tomato in the field

AbFRSE 45 d

45 days after treatment

75 days after treatment

AR 75 d AbFRSE 105 d

105 days after treatment

LBz i . o or . i
et RRR/Y WEE BRABCR/Y RRR/ RNREL BRARCR/% BRSO BRAscR/ %
Disease Disease Control Disease Disease Control Disease Disease Control
incidence index efficacy incidence index efficacy incidence index efficacy
10X R
Water agent 0 0c 100 a 1. 42 0.37 ¢ 62.09 a 5. 67 3.62b 17.11 b
10 - fold diluted
=] y J‘i[
B AR 0 0c 100 a 0. 44 0.18 d 82.30 a 3.95 1.60d 56.95 a
Granules
Ji -
0 0c 100 a 0. 48 0.12 e 82.35 a 1. 83 0.58 e 57.94 a
Tablets
T P2 5 25 2%
Xf IR
. 1. 33 0.33 b 33.33 b 1. 67 0.49 b 50. 08 b 7.29 3.13 ¢ 15.90 b
Streptomycin
sulfate
¥ apite
HAK 1.85 0.5a — 3. 26 0.99 a — 8.53 3.72 4 -
Water

D) P RFIEE G /NG FRERRTE 0. 05 KF R EFE 2R

The small letters in the same column indicate significant difference at 0. 05 level.
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