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Culture Condition of Entomopathogenic Nematodes
Using Galleria mellonella Larva
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A simple method for the /n vivo production of third-stage infective juveniles(lJs) of Steinernema glaseri was developed. Using
Galleria mellonella larvae, only 1Js can be rapidly generated in adequate quantities for field application. The nematode inoculation
concentration and incubation temperature were critically important. The most effective temperature for infectivity of Steinernema
glaseri |Js to Galleria mellonelia larvae was 33C. However, the total number of nematodes harvested at 25 about 66,000 IJs per
larva was significantly greater than those at other temperatures. The optimal inoculation number of nematodes was 60 to 80
nematodes per host larva. The higher nematode inoculation concentration of 100 IJs per larva caused a rapid decrease in the total
number of IJs harvested. As the inoculation medium pH increased, the number of IJs harvested increased and reached about
110,000 1Js per larva at pH 9.0. The pathogenicity of [Js was decreased by increasing the salt concentration in the medium.
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Figure 1. In vivo culture of Steinernema glaseri.

(A) Inoculation step
(B) White water trap for harvest
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Figure 2. Life cycle during in vivo culture of Steinernema glasert.

(A) The eggs and secondt-stage juveniles(]2).(x1,000)

(B) The third-stage juveniles(J3), which is often called the "Infective Juvenile(IJ)".(x100})

(C) The adult stage

: The progeny of the next generation form the new IJs.(x1,000)
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Figure 3. Effect of temperature on nematode growth at in
vivo culture.(-@- 20C 1Js, -l- 25T IJs, -A- 29T IJs, ~
V- 33C IJs, -O- 20T adults, -[J- 25C adults, -A- 29C
adults, -vV- 33T adults, 180%3mg G. melionella larva,
inoculation concentration of 80 IJs per larva)
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Figure 4. Effect of larval age on nematode growth.(-O- 3-
stage(180+3mg) G mellonella larva, -A- 4-stage(250+3mg)
G. mellonella larva, 20C, inoculation concentration of 80 IJs per
larva)
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Figure 5. Viability of nematodes at various NaCl concentrat-
ions.
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Table 1. Infectivity of Steinernema glaseri infective juveniles to Galleria mellonella larvae.
Temperature 21T 25T
Nematodes/larva 10 30 50 100 10 30 50 100
U
L(E;; 475+14" 43909 402125 346+31 376*19 32016 270x32 25510
LDs” " i
(Nematodes) 420138 360165
Temperature 29C 3T
Nematodes/larva 10 30 50 100 10 30 50 100
%hTr ? 018 | 233+13 | 213426 | 20555 | V416 | 0126 | 187+13 | 173+54
LDy . .
(Nematodes) 20%70 260170
1) LT : median lethal time, 2) LDs : median lethal dose, 3) : mean* SE

Table 2. Effect of salt concentration on the G. mellonella mortality and the total number of S. glaseri infective juveniles

harvested. (Nematodes / 10 larvae)

LTs(hr) Number of 1Js Harvested(x10’)+SE Total Number of IJs
valt Cone *SE 2day 4day 6day 8day 10day Harvested + SE'
0% 13.8+1.0 117x22 687+ 98 157+8 33*2 10£2 1,004+ 372a
05 % 148%1.0 134118 400+ 14 10011 65L7 46+0.1 745+ 25b
1.0 % 165%0.7 90+8 425+19 115+13 81*4 50+5 760+ 17h
2.0 % 179+1.7 28%9 24+6 141+16 4711141 80t4 744+ 39h

* © Number of IJs followed by the same letters are not significantly different(P<0.05) according to Duncan’s multiple range test.
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Table 3. Effect of pH on the Galleria mellonella mortality and the
harvested. (Nematodes / 10 larvae)

Korean J. Biotechnol. Bioeng., Vol. 13, No. 1

total number of Steinernema glaseri infective juveniles

LTs(hr) Number of IJs Harvested(x10%)+ SE Total Number of IJs
oit *SE 2day 4day 6day &day 10day Harvested = SE’
40 18134 0 494x 26 100+21 50%2 7+0.1 651 =15d
50 18£25 0 381+ 28 17312 53%2 7102 614+ 24e
6.0 18£0.6 0 640+ 14 100+ 14 10+2 5*1 T4 =25
70 1720 5703 433+ 721 126%12 100+2 67716 7301 102bc
80 17+45 79%8 368%23 274+19 200143 7516 997 +200b
9.0 17£3.0 8715 52096 309+ 71 150%16 40x9 1,106+ 246a

* o Number of IJs followed by the same letters are not significantly different(P<0.05) according to Duncan’s multiple range test.

Table 4. Effect of nematode inoculation concentration on the total number of Steinermema glaseri infective juveniles harvested at

25°C using 10 larvae of Galleria mellonella

Inoculation Conc. Number of IJs Harvested(x10")+SE Total Number of

(Number of 1~5 6 7 3 9~10 11~13 14~15 IJs HaeraSted
IJs per larva) day day day day day day day +5E

10 8*0.3 26%3 0 0 13022 0 0 164+13

30 2912 15029 | 76+3 0 0 0 255111

40 5614 255111 ) 66+5 24%3 0 990+ 78 0 401116

60 204*28 611 22%3 95*+4 6315 4619 4*1 439+ 23

80 3616 230x14 | 6613 318*13 11+3 0 0 661+ 109

100 2+02 58+3 0 0 1104 0 0 632

* . Number of I]s followed by the same letters are not significantly different(P<0.05) according to Duncan’s multiple range test.
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