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Control of bacterial soft rot of carrots using actinomycetes
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Table 2. Diameter of the growth inhibition zone of soft rot isolates in carrots against actinomycetes
isolates (diameter of the zone is in millimeters)

c9 c7 cé cs5 c4 c3 c1 &S oS
9 5 - 2 10 - 6 Al
- - - 5 - - - A2
- - 1 2 - - 1 A3
4 6 1 - 1 - 4 A4
- - - 1 2 - - A5
- - - - - - - A6
- - - - - - - A7
2 13 1 5 5 - - A8
- - - - - - - A9
- - - - - - - A10
15 20 16 15 12 - - All
- - - - - - - Al2
- 5 - - 2 - - A13
- 2 - - - - 1 Al4
4 11 8 5 - - - A15
- - - - - - - Al6
7 13 8 2 6 - 4 A7
- - - - - - - Al8
9 12 8 - 1 2 5 A19
1 6 5 4 - - 1 A20
- - - - - - - A21
- 2 - - - - - A22
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Table 3. Inhibition zone diameters formed by actinomycetes isolates on the pathogenic bacterium C7

RS SR (nshea) (553t ala los sk oS
Percentage of deterrence ~ Diameter of the deterrent halo( mm) Bacteria Code
27 5 Al
29 6 Ad
37 13 A8
38 15 All
27 5 Al3
19 2 Al4
35 11 Al5
37 13 Al7
36 12 Al9
29 6 A20
19 2 A22
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Table 4. Average optical absorbtion of peroxidase enzyme in control sample and actinomycetes treated
sample

pow aids  podands  Jol aids Sample Sigad
3t minute 2t minute 1%t minute
0.349 0.345 0.341 (252) sl aigei

Control sample (carrot)

0.399 0.394 0.392 Tty Sl e
Actlnomycete and carrot treatment

0.41

0.4

0.39
0.38
0.37
0.36
0.35
0.34
0.33
0.32
0.31
e
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Fig.1. Comparison of the optical absorption of peroxidase enzyme of two control and treated carrot
samples whit actinomycetes (1: control 2: treated)
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Table 5. Average optical absorption of catalase enzyme in the control sample and carrot sample treated
with actinomycetes

pow 4883 pgadids ol 4o Sample o
3t minute 2 minute 1%t minute
0.209 0.206 0.201 (o) wali digas

Control sample (carrot)

0.299 0.295 0.291 B e e
Actlnomycete and carrot treatment
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Fig. 2. Comparison of the optical absorption of catalase enzyme in two control and treated carrot
samples with actinomycetes (1: control 2: treated)
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ABSTRACT

Bacterial soft rot is one of the common diseases of agricultural products that causes watery, soft and rotten infected
tissue. Biological control using beneficial soil microorganisms is a method to control the disease agent with the aim
of long-term control of the disease and to replace chemical control methods and reduce the consumption of agricultural
pesticides. In this study, the biocontrol of carrot soft rot bacteria was investigated by actinomycete isolates. First,
carrot samples were collected from Jiroft city and Ervinia cartuvara bacteria was isolated from them. Then,
actinomycete isolates were isolated from the rhizosphere of healthy carrot soil and tested on pathogenic bacteria. The
results showed that the average growth inhibition of pathogenic bacteria by actinomycetes was 38% in laboratory
conditions. Also, the average inhibition percentage of the growth of volatile and non-volatile metabolites of
actinomycete isolate against carrot rot agent was 0% and 100%, respectively. The results of examining the amount of
catalase and peroxidase enzymes in carrot samples treated with actinomycetes showed an increase in the amount of
both enzymes. The enzyme peroxidase and catalase increased by five and nine percent, respectively, compared to the
control sample, and this difference was significant at the 5% level. In storage conditions, rotting symptoms appeared
in the control sample after one week, but contamination symptoms appeared in the carrot sample inoculated with
antagonist agents after three weeks. Therefore, based on the results of the present research, in laboratory and storage
conditions, among the actinomycete isolates, isolate A1l was able to effectively prevent the growth of the bacteria
responsible for carrot rot.
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