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A liquid bio-formulation containing chitinolytic bacteria, chitin and their products was assessed for its po-
tential biological control against root-knot nematodes on cucumber. The bio-formulation was prepared by
cultures of three chitinolytic bacteria, Chromobacterium sp. strain C-61, Lysobacter engymogenes and Serratia
plymuthica in minimal medium supplemented with chitin. Under pot conditions, the bio-formulation showed
better growth of cucumber plants, and less root galls and population density of Meloidogyne spp. than
control media without the bio-formulation. In a greenhouse, 75-fold diluted bio-formulations were treated
instead of water around cucumber plants through hoses for drip irrigation six times at 5-day intervals from
the transplanting date. After 30 and 60 days, the treatment provided about 7% and 10% enhancement in the
plant height and about 78% and 69% reduction in population density of Meloidogyne spp. in the rhizosphere,
respectively. In addition, the experiments showed that the control effects occurred only in the soils contacted
with the bio-formulation. Undiluted bio-formulations were drenched three times at 10-day intervals around
cucumber plants severely infested with Meloidogyne spp. The treatment showed about 37% plant enhance-
ment without dead plants compared with 37% death in the untreated control, and about 82% nematode
reduction. These results suggest that the bio-formulation can be practically used to control the root-knot
nematode on cucumber.
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Fig. 1. Effects of the bio-formulation on growth (A, C) and root gall (B) of cucumber plant in the soils infested with Meloidogyne spp. The bio-formulation
was prepared by culture of three chitinolytic bacteria in minimal synthetic medium containing chitin. The bio-formulation and medium as a
control were treated three times at 10-day-interval from transplanting date, and evaluated at 10 days after last treatment. In A and B, | and Il were
treated by medium and bio-formulation, respectively, on the soils infested with Meloidogyne spp., and lll was not infested with Meloidogyne spp.
In C, first plant (1) was treated with the bio-formulation, and 2,3,4" plants were treated with medium on soil infested with Meloidogyne spp.
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Fig. 2. Effects of the bio-formulation on population density of Meloidogyne spp. and root gall of cucumber plant in the soils infested with Meloidogyne
spp. under the pot conditions. The bio-formulation (Treated) and medium as a control (Untreated) were applied three times at 10-day-interval
from transplanting date, and evaluated 10 days after last treatment. No. of nematode is the number of Meloidogyne spp. per 100 cm’ soil and no.
of root gall is the number of galls per 5 cm root. Vertical bars represent standard deviation.

Table 1. Effects of the bio-formulation on the growth of cucumber plant and population density of Meloidogyne spp. in the rhizosphere soil
under greenhouse conditions®

Days after Plant height (cm) Increase’ No. of J2/100 cm’ soil Reduction®
Transplanting Treated Untreated (%) Treated Untreated (%)
0 19.2+0.35 19.3+0.53 -0.5 26.3+4.04 240+7.94 -
30 555+3.56 52.1+3.76 6.5 19.7 £6.11 80.3+10.02 77.6
60 127.8 £6.40 116.1£9.58 10.1 59.3+9.71 177.0+19.23 69.3

°A greenhouse field was divided into two plots, which are treated by the bio-formulation (Treated) and water as a control (Untreated). The bio-
formulation diluted at ratio of 1:75 and water were treated through hoses for drip irrigation six times at 5-day-interval from transplanting date
(March 23) of cucumber plant.

®Increase (%) was calculated by the following formula: [(Plant height of the treated plot - Plant height of the untreated plot)/ Plant height of the
untreated plot] x 100

‘Reduction (%) was calculated according to Henderson and Tilton formula (1955) as follows:

Reduction (%)= 1 - _Taub_ x 100
7 Tb Ua

Where : Tb and Ta are no. of J2 before (0 day )and after (30, 60 days) transplanting, respectively. in the treated plot. Ub and Ua are no. of J2 before
and after transplanting, respectively, in the untreated plot.
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Fig. 3. The percentage of root infected with Meloidogyne spp. according to position of weed (Mazus pumilus) in the treated plot with the bio-formulation
and the untreated control plot. The percentage of infected root (root with galls) was calculated as number of infected root/number of investigated root
% 100. Inside and outside indicate inner and outer area, respectively, of two hoses for drip irrigation.

Table 2. Effects of the bio-formulation on the growth and survival of cucumber plant, and population density of Meloidogyne spp. in the rhizosphere
soil under greenhouse conditions®

Days after Plant height (cm) Increase” Dead plant (%) No of J2/100 cm’ soil Reduction®
Isttreat Treated Untreated (%) Treated  Untreated Treated Untreated (%)
0 514+595 50.7 £6.77 1.4 0 0 1719+ 1231 1629+ 13.16
10 67.4+5.03 55.1+7.27 223 0 5.0+5.00 124.6 £22.46 190.0 + 25.01 379
20 87.2+6.69 64.0+8.53 36.3 0 13.3+2.89 87.7 £15.00 262.5 £ 24.75 68.3
30 91.3+748 66.8 £6.78 36.7 0 36.7 £7.64 72.8+13.95 376.0 £ 80.76 81.6

“The bio-formulation (undilution) was drenched three times at 10-day-interval from May 8 in soil of cucumber plant severely infested with
MeIOIdogyne spp., and evaluated at 10-day-interval after first treatment.

*Increase (%) was calculated by the following formula: [(Plant height of the treated plot — Plant height of the untreated plot)/ Plant height of the
untreated plot] x 100

“Reduction (%) was calculated according to Henderson and Tilton formula (1955) as follows:

Reduction (%) = 1 —ﬂ X 100
. Tb Ua

Where : Tb and Ta are no. of J2 before (0 day) and after (10, 20, 30 days) 1st treatment, respectively. in the treated plot. Ub and Ua are no. of J2
before and after 1st treatment, respectively, in the untreated plot.
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