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Abstract

The eight isolates antagonistic bacteria and four isolates antagonistic yeast for
environmental factors study were selected. There were studied effect for controlling
Xanthomonas campestris pv. campestris caused of black rot disease in cabbage by using paper
disc method and Cercospora leaf spot disease in lettuce by using dual culture method. The
antagonistic bacteria isolate LBF02, T14 and TKC1 and antagonistic yeast isolate FiINH 2 and
SIMH 4 were inhibit of X. campestris pv. campestris growth under variable condition of
temperature at 4, 10, 25, room temperature (between 24-28 degrees Celsius) and 35 degrees
Celsius, pH from pH4 - pH8 and condition of relative humidity at 60-80 (normal) and 100 percent
in room temperature (Between 25-32 degrees Celsius) and 30 degrees Celsius. Additional under
the same condition, the antagonistic bacteria isolates LBF02, LBF03, SRF08, SRR02, B6, T5
and antagonistic yeast isolate FINH 2, SIMH 4 were inhibition growth of Cercospora sp. as well.
Selection of appropriate antagonistic bacteria and yeast for development of formulation to control
plant pathogen shown that among the 6 isolate of antagonistic bacteria and the 2 isolate of
antagonistic yeast. The antagonistic bacteria isolate LBF02, LBF03, SRF08, SRR02, B6 and T5
and antagonistic yeast isolate FINH 2 and SIMH 4 did not shown effect to seed germination. In

addition, the antagonist did not shown toxicity to cabbage and lettuce leaves too.

Preparation of each formulation; powder formulation 1 (F1); granules formulation (F2),
powder formulation 2 (F3) and liquid formulation (F4) was prepared. The number of bacteria and
yeast living within each formulation stored under condition of room temperature for counting
bacteria after produce and counting each month until 3 months. The result showed that bacteria
and yeast in powder formulation 1 (F1), granules formulation (F2) and liquid formulation (F4)
could survive up to 3 month but yeast in powder formulation 2 (F3) could not survive after 1
month. Moreover the bacteria in powder formulation 1 (F1), granules formulation (F2) and yeast

in liquid formulation (F4) could survive on surface of cabbage and lettuce leaves up to 15 days



after apply. In the greenhouse experiments were conducted to test the effectiveness of products
from antagonistic bacteria isolate T14 and TKC1 (T14F1, TKFI, T14F2 and TKF2) ;
antagonistic yeast isolates FINH2 and SIMH4 ( FIF4 and SLF4) on black rot disease in cabbage.
The results TKF1 showed that high efficiency to control black rot disease in cabbage, when
spraying one hour before pathogen inoculation and the same as SLF4 sprayed three days before
pathogen inoculation as well. Moreover, the effectiveness of products from antagonistic bacteria
isolate LBF02 (LBF1 and LBF2) and B6 (B6F1 and B6F2) on Cercospora leaf spot disease in
lettuce was tested. The result shown that using antagonistic bacterial products of LBF1 and
B6F1 before inoculation pathogen could control lettuce pathogens, yeast products FIF4 to apply
one hour before inoculated Cercospora sp. and therefore the using spraying of SLF4 before three

days, decreased the infection of the pathogens as well.
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