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Cryopreservation of the Entomopathogenic Nematode,
Steinernema carpocapsae Weiser
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Seung Hwa Lee, Yong Gyun Kim and Sang Chan Han

Abstract - Cryopreservation of infective juveniles of entomopathogenic nematode, Steinernema
carpocapsae Weiser, was conducted at —190°C liguid nitrogen and its efficacy was analysed on
nematode survival and pathogenicity with glycerol pretreatments and storage periods. Infective juveniles
were pre-treated before being frozen by incubating the nematodes in 22% glycerol for each of 6, 12, and
24 h, followed by 70% methanol at 0°C for 10 minutes. Just after glycerol and methanol incubations,
subsamples of the nematodes were resuspended in 0.85% saline and maintained during 24h for viability
determination. Different glycerol incubation periods significantly affected the nematode susceptibility to
methanol infiltration. Six hour incubation in glycerol resulted in much less nematode survival than did 12
h or 24 h incubation. About 70% of the infective juveniles frozen at —190°C for 5 months, preincubat-ed
in glycerol at least for 12h, were able to survive after being resuspended in 30°C saline. They did not also
show any change in their pathogenicity during cryopreservation. These results suggest an improved
technique for long-term storage of the entomopathogenic nematodes.
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and Gaugler, 1993; Han et al., 1999). o|&] g &=« t} (Akhurst and Dunphy, 1993).
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Ho|T HIFEol) Ao da) gtHs}lr] o F
AEH WHARIAlZ A FE-E Wrolst} (Poinar, 1979;
Akhurst, 1990; Han et al., 1996), AA| 2 FZwd M2
< o] 88 S Fe) A WA o] o7 8 Fe
Al A== o] %t} (Poinar, 1979; Gaugler and Kaya,
1990).

a2y, WA ] 3 A Al
A o] 457 M= AAA L dEEAY, A7 n S
W Y op|E AN Y A A3 T2 FAA ] 3
A= ojof g} (Grewal, 1998). S AlW o= A4
ulj 2] (Friedman, 1990; Han, 1996)¢} 14| ul#] (Bedd-
ing, 1981; Wouts, 1981) Atefje] Z]ujuf ok o] At
At ol W oz dE SAd T3HAME 3
Aol F3E Boll 553l Aol nAste] g} o]
e b2 B & o]238l2 Qe A7)t nHs)
7] ¥k =8 AEL 25X 105 /mlE 33le] %]
A 7oz 370Y ojAre] Rto] o]t} (Popiel
and Vasquez, 1991).
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Table 1. Effect of glycerol preincubation for freeze storage
on the survival of Steinernema carpocapsae

Nematode survival (%)

Incubation time (h)

Before methanol  After treatment

in 22% gl 1
mn ¢ glycero methanol treatment
6 96.7+1.6a 46.7+5.8a
12 96.3+0.7a 86.6+4.1b
24 937+24a 91.7+0.6b

"Means followed by different letters indicate the significant in
each column at o =0.05 (LSD test)
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Fig. 1. Storage effect in liquid nitrogen on survival of Stei-
nernema carpocapsae with glycerol preincubation time.

Table 2. Infectivity of Steinernema carpocapsae recovered
after freeze storage in liquid nitrogen into the fifth instar
larvae of Spodoptera exigua

Incubation time (h) Infectivity to Sp. exigua

Storage
period (days) in 22% glycerol N Mortality (%)
0 36 889
1 - 12 9 88.9
24 9 100
10 12 9 100
24 9 100
20 12 9 88.9
24 9 889
30 12 9 88.9
24 9 100
60 12 9 100
24 9 88.9
150 12 9 100
24 9 88.9
of & ¥ AEEE e o} (Table 1).

Methanol H2l7} &y A& A8 ¢F -190°Ce)
HA A Fol BAFG oM, o] F A7 whE
Ao AEEe] AE Y (Fig. 1). FEAE vl oFA
e AZe YER el 533 kg wH. YF
B 43517) Aol methanolel] W3] Z4=Aleo] &9kl 64)
7+ FEAHE AE Alals Eax7)RE ol 3 A4
EE¢ gk e 124213 2447k FEAE
A2 ARE F AE] Abelo) xpelr)l gle) (F=4.02; df
=1,51; P=00504) ¥ 5 BAZ7|RE 1504717 oF
70%9] ¥ AEEE FAY).
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QA A gtell Y5 AT TFPAUNRE 59
shbt 53338 ol g8t 75 7&"3% 228
o} (Table 2). £ o4 &AL A A7) 15097H4]
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&€ oo

o &
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F WERI i v 23 298 QA
‘@E“*«] Az 2] 74 o]} (James, 1985). 3 5-& —"5—_"
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ZAx]AFe] #d]le] ¥t} (Lee and Denlinger, 1991). o] &
27] f8 A=zl BRI} fARRE AES e WE
AEAL] BFo] 2FH] o]F 3 WA A
of FEAEo] FANZ 283 HAHFojof g} 1
v & =0 FEME AA7E FaskA] 7] |
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38 27] 2 Mg Fobxlt).

B dF AeME AE9 FHAH JYEEAE Y3
A FHAE XA o] A4 1247 o]Ate] &
=9l c}. Popiel and Vasquez (1991)= o] FEjAH|& X
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24X 7Hg 71E o2 o] olike] FEME ABE A
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£ e

st FH3 FEH So] A AlsEe JEEIY)
Zrell Aol glo] & &3 #HYYHE YHYL. &
3] FEl4 & *2] ¥ methanol®] * 8] methanol A}
Ao} ulA o] —97°C (Solomons, 1984)¢)7] W] Fo} F
S E LN Gofst YAEALY vjFAA Y5
A4 &AM A" 5 e E9A fAL AAS)
Fo, A -2 2 (vitrification) A o] 2 g8 P24
=5 FAA7IH o] Al ohEke] Alg g dA
AAZRAA F= 2e4E L3I0 & 5 gAY
(Popiel and Vasquez, 1991; Gho, S., personal communi-
cation). o} methanol®] &3}= B J M= 237
off wlwsle] z}po]F o] FALEA) ¢St or} Heterorha-
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bditis bacteriophora®] 73-%¢ JEH ol gle] &=
ol ¥A3 ArFaFI} 9o} (Popiel and Vasquez,
1991).

2 A7l e SN AR TFHAAF G
carpocapsae)dl] W3 YZTHAEL $3 A FYA S
A2AIZHE AR, o] AdFel wHE &fH<l
A7) BHY & A 3.

AL A}

2 AFe QJFriy 7 el methanol®]
a3l o3 EejEtEd Z)aE 2pAEHA AdRske
F G 3}EH 34 medA A=Y
o o] FEE FH R Al FHSLASA AFAL
e dFAH}YYH.
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