a
11
]
O

ERFE R ZE 48(3): 369~375 (2009)
Korean J. Appl. Entomol.

U7\ ME(Trichogramma sp. Nabis101)2] XM g &Xe thy| H& J7]|&

dg3* - sy - 3N - g2d - AN - 2N A|m
QFgefet At @) el

Effect of a Low Temperature-Induced Quiescence on Short Term
Storage of an Egg Parasitoid, 7richogramma sp. Nabis101
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ABSTRACT : A commercial egg parasitoid, Trichogramma sp. Nabis101, was released into agricultural cultivating
areas in Korea due to its wide host spectrum against insect pests. Moreover, an application technique has
been recently developed to enhance its control efficacy by mixture treatment with a microbial control agent.
Despite its expansion of commercial availability, any genetic identification on this commercial strain was not
determined. Also, to meet inconsistent demands from consumers, the live parasitoids need to be stored without
significant loss of their survival and parasitic activity. This study determined nucleotide sequence of internal
transcribed spacer (ITS) of the wasp species. The identified ITS sequences indicate that this wasp species
is most similar to 7. brasiliensis. Optimal storage condition of this wasp required young parasitized stage

at 10°C. Under these conditions, survival, sex ratio, longevity, and parasitic behavior were not much impaired
for 5 weeks.
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B 715 Mot A AAY EEE Z8= Trichogramma
& 7IEE Ae] 0.2-1.5 mmo) 4% o 2y
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RNAQ] HE 7|4 G upe s APyt T5E
o] F7|i= 1,447 bpolil, T ITS G ERo|1 589
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18S
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TGATTACGTC
TGAGGTCTTC
ATGACCAAAC
CTGCGGAAGG
GCGGAGAGAT
ACGACGAATC
GCGCGCACTT
ACACACACAC
TCCTCGTGCG
TAGAAAACGA
GCCGAGAGCG
GCGCGCGCGC
AAACTTTTTT
CAGCTAATTG
ACATTGCGGT
CGAACCCGAC
CGCGCTCTTT
GACGCAAGAA
GAGTACGCGA
CGAGCAGCGG
CGCGCGCGCT
TGTGCTCTGT
TTGCTGAACG
ATTTAAGCAT
AGTGAAA

CCTGCCCTTT
GGACTGATGC
TTGATCATTT
ATCATTAACG
AAACAAGCAC
GTTGTITGCCT
TCTTACGCTG
GCACAGTTGA
ATCATCGAGA
CAATAAAAAA
AGAAAAAAAA
GCTACGTGCG
ATGATTACCC
CGCGTCAACT
CCACGGATCT
TGCTCTCTCG
TTCTTCCGAG
AAAAGATGAA
GTACTTCCGA
ACCGACGTCT
CGTGCCCTTT
GCTGCTGCTG
AGTCTTTTTT
ATTATTAAGC

GTACACACCG
GCGGCAATGT
AGAGGAAGTA
TTCTTGCTCC
CGACGTGTAT
GCGTCTCGTC
TTTTTGGTTT
ATTTTTTTTG
TCGAGAGAGA
CTTTGCGCTT
AAGAAACAAA
TGTGTGCTGC
TGAACGGTGG
TGTGAACTGC
CGTTCCCGGA
CAAGAGAGAG
AGGAGGGTAG
TTCGTTCGTC
TCGTTCTGCG
AGCACACGAT
TACGCGCTCA
CTGCGTATCA
CTCGATCGAC
GGAGGAAAAG

CCCGTCGCTIA
GTTTACTACG
AAAGTCGTAA
CGCTGTGCAG
CTTTTGTCGA
TCGACATTTG
TTTTTCTCTG
GTTTTCTGCT
AATTTACAAT
TTTTTTTITCT
CATGTGATTT
GAGTAGTTCG
ATCACTTGGC
AGGACACATG
CCACGCCTGG
CGTTGATCTG
TGTAGCAGTG
TAGCTGGCGC
TCGAGTCCCG
CAGGCTCGTC
CACACACACA
GAGTCAAAGT
GACCTCAGAG
AAACTAACGA

CTACCGATTG
TTGCCGATTG
CAAGGTTTCC
CTTTGTATAG
TGACGACGAC
CGTCTITCGCG
CGCGTGTGTG
TTCTTIGGTT
GAACACGAAA
TCTCGGIGTG
TCTTTCGCTC
GGGGTGTTGG
TCGTGGATCG
ARCATCGACA
CTGAGGGTICG
GGCGCTCGTC
TGATACGTCG
GCGCGCGCTT
GAGCTTTCTC
CATGCATCGG
CACACACACG
GGCTAGCTCG
CAGGCGAGGC
GGATTTCCTT

AATGATTTAG
TGCCGGGAAG
GTAGGTGAAC
AGAGGCACAC
GACGACGACG
TGAAACTGCT
CGTGTCACGC
GTGCTCGGTT
GAAAGGACAA
CTTGCCGCGC
TCGACTCCTC
CAAAATTAAC
ATGAAGAACG
TTTCGAACGC
TTTATAAAAA
TCTAACTCTA
CCTCAAACGA
ACCGCTTGGA
GACTACTCGT
TCATTGAACG
CACTGTGTGC
AAGAAGCTTT
CACCCGCTGA
AGTAACGGCG

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1447

Fig. 1. Nucleotide sequence of the internal transcribed spacers (ITS-1 and ITS-2) in the genomic DNA region encoding ribosomal RNA
of Trichogramma sp. Nabis101. Partial 18S rDNA (1-187), ITS-1 (188-730), 5.8S rDNA (731-898), ITS-2 (899-1365) and partial 283
rDNA (1366-1447) are predicted in the sequence. The sequence was deposited to NCBI GenBank with accession number of GQ228084.
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(A)
Trichgramma sp. Nabis101
Trichogramma NCBI Nucleotide identity Match score E value
access number (%) (bits)
T. minutum AY357710 97 865 0.0
T. ostriniae AF073789 94 808 0.0
T. chilonis AY167418 95 741 0.0
T. exiguum AY167419 95 725 0.0
T. brasiliensis AY167416 96 712 0.0
T. turkestarica DQO88062 91 593 6e 1%
T. evanescens DQ088059 92 577 6!
T. brassicae DQ314611 92 566 1
(B)
T brasiliensis
—1 L T.chilonis
Isolate
T.brassicae
T.evanescens
T.exiguom
4 T.turkestarica
[ T.minutum
' T.ostriniae
2626 I T T T H 1
250 200 150 100 50 0

Nucleotide Substitutions (x100)

48(3), September 2009

Fig. 2. Comparison of ITS nucleotide sequence of Trichogramma sp. Nabis101 (‘Isolate’) with other Trichogramma spp. (A) Sequence
match using a Blast mode of NCBI GenBank. (B) A phylogenetic tree constructed by Clustal W sequence alignment program of

DNAStar Version 4.1,

o] A7 ES ulE O R NCBIo]| 5235 DNA 7]
A AR} AES AR Fi 2. & DAY
L E valueE 24198 T minutum, T ostrinae, T
chilonis, T. exiguum L T. brasiliensis2 EPFO L]
o] 7te-g 7P =& QAL 97% 2 A T minutum .
2 AP = SIrkFig. 24). o5& thA] ABEFE B4
og g% dut B Ao Wl BE- T chilonis D
T. brasiliersis®} 83153131, Blast B4l A SALE7}
=2 T minutum2 AF8HH zlo|& HYtiFig. 2B).
B AHE E3slol B B 7| AE-L T brasiliensis$}
Ve 8% BAS 2= AR ey

Trichogramma sp. Nabisl()lf.q AL A =A HA
of 71889 A% 7les M) fl8l F 7R AR
UE A2E AR ohE 718 Al gl Aelstsict
(Fig. 3). A2 27004 714 & 714859 4% &¥0]
oF 11 U & QE7|o(Jung ef al., 2005) 71A T 49 0
79 2 7\ &g 27 AL dat 27)9) 7] 7]
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Fig. 3. Effects of age of parasitized host and low temperature
on long-term storage of Trichogramma sp. Nabisl101. The host
eggs of Cadra cautella parasitized by the wasp were incubated
at 25°C for 4 days (‘4 pp’) or 7 days (‘7 pp’). These parasitized
eggs were kept in two low temperatures. After different storage
periods, the eggs were transferred to 25°C for 10 days and
observed to count wasp emergence. Each treatment measurement
came out of 100 parasitized eggs.
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Fig. 4. Effect of low temperature storage in host eggs parasitized by Trichogramma sp. Nabis101 on their wasp adult development
and parasitism. The parasitized eggs were kept at 10C for different week (‘wk’) periods. (A) Time to emergence (B) sex ratio (C)

longevity (D) parasitism after different storage periods.
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Fig. 5. Effect of low temperature storage in host eggs para-
sitized by Trichogramma sp. NabislQ1 on parasitic activity of

their wasp adults. The parasitized eggs were kept at 10°C for
different week (‘wk’) periods.
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