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Table 2) Effect of Cuminum cyminum essential oil, pH, temperature and inoculums’ level on time-to-detection of X.

campestris
Factor level Mean + SD 95%_confidence interval —
lower limit upper limit
0 1.25 + 0.08% 1.07 1.42
. 0.2 4.7 £0.07° 453 4.88
Concentration (%) 0.4 6.62 + 0.08° 6.45 6.8
0.8 15.67 + 0.09% 15.49 15.84
5 7.9+0.07° 7.75 8.06
pH 6 7.22 +0.06° 7.07 7.37
7 6.1 +0.08 5.91 6.21
Inocalums’ level 10° 7.5+ 0.06° 7.38 7.62
10° 6.62 + 0.08° 6.5 6.75
. 26 7.29 + 0.06° 7.17 7.42
Temperature (°C) 28 6.83 + 0.08" 6.71 6.96

.,\»ZM.:: )\J LS"" 70 ck.w BE) Llodds eals OLES QLW.{: &_éjf L aS 6;33\5.» S

* Values shown with the same letter(s) are not significant at p<0.05.

SASL Ad; 4 Oy B il Lo dhools 5800 )3 (6510680 (slod 5 gl prdas ! (il CBE folize 51 (F
X. campestris

Table 3) The TTD (days) of X. campestris in NB broth as affected by pH, EO concentration, inoculums’ level (IL) and
temperatures (T).

Factors EO concentration levels (%)
T (°C) IL (CFU/ml) pH 0 0.2 0.4 0.8
5 1.58 5 7 175
10° 6 1.17 4.5 6.5 165
26 7 1 4 6 12
5 1.92 6 75 19
10° 6 1.3 5.5 7.5 16
7 1 45 6.5 15
5 1 45 6.5 17
10° 6 1.1 4 6 155
28 7 0.67 35 5.5 11
5 1.5 5.5 7 18
10° 6 0.75 5 7 17
7 0.83 45 6.5 13.5

Y
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Figure 1) Effect of Cuminum cyminum concentration, acidity and inoculum level in combination on
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average time to detection of X. campestris at 26 and 28°C
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Table 4) Analysis of variance of different treatment on X. campestris

Treatment Df Mean squares F P
o 3 1362.604 4.845 0.0001
pH 2 41.672 148.167 0.0001
D? 1 27562 98.000 0.0001
T2 1 7.562 26.889 0.0001
C *pH 6 14.401 51.204 0.0001
C*D 3 2.104 7.481 0.0001
C*T 3 0.187 0.667 0.575
pH *D 2 0.609 2.167 0.120
pH *T 2 0.203 0.722 0.488
D*T 1 0.062 0.222 0.638
C*pH*D 6 1.241 4.315 0.001
C*pH*T 6 0.391 1.389 0.227
C*D*T 3 0.188 0.667 0.575
pH * T*D 2 0.203 0.722 0.488
C*pH* D*T 6 0.516 1.833 0.101
Error 96 0.281

IC=Concentrations  *T= Temperature  °D= Inoculum level
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ABSTRACT The Xanthomonas genus is one of the most important groups of plant pathogenic
bacteria that cause post-harvest spoilage. Substantial crop losses may result from the rapid spread of
the bacteria under favorable conditions, lack of seed germination, seedling death and vascular
obstruction of plant. The aim of this study was to investigate the combined effects of different
concentrations of Cuminum cyminum essential oil (EO; including 0, 0.2, 0.4 and 0.8%), three levels of
acidity (5, 6 and 7), two inoculums’ level (10° and 10° CFU/mI) and two incubation temperatures (26
and 28°C) on the growth of X. campestris in the nutrient broth medium in a completely randomized
design with three replications. Growth was monitored by visible turbidity during a 30-day period. The
minimum inhibitory concentration and minimum bactericidal concentration of EO against X.
campestris was 1 and 2% respectively. According to the results, P-cuminaldehyde was the main
component, with a content of 30.5%. The statistical analysis of data showed that the maximum time to
detection of bacteria (19 days) in the concentrations of 0.8% EO, pH of 5, the inoculum level of 10°
CFU/ml and incubation temperature of 26°C and the minimum time to detection (16 hours) in the
inoculums level of 10° CFU/ml, pH of 7, 28 °C and no EO
was observed. In addition to the concentration of Cuminum  Keyword:

cyminum EO as an antimicrobial agent, acidity of medium o Cuminum cyminum

is also considered the factors influencing the growth of X. minimum inhibitory concentration
campestris. By decreasing the pH, the time-to-detection of minimum bactericidal concentration
bacteria was increased. In conclusion, using a combination antibacterial effect

of different factors can inhibit the growth of bacteria, time-to-detection

significantly.
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