I Original article KOREAN JOURNAL OF APPLIED ENTOMOLOGY I

-85 K] (©) The Korean Society of Applied Entomology
Korean J. Appl. Entomol. 54(4): 393-400 (2015) pISSN  1225-0171, elSSN  2287-545X

DOI: http://dx.doi.org/10.5656/KSAE.2015.11.0.066

= QP IE 23714 200, Avemotes moseri Yu et Liang (Acarina:
Pyemotidae)2 4 % JIE S5
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ABSTRACT: An insect parasitic mite was found on a larva from Japanese apricot seed. The mite was identified as Pyemotes moseri Yu
et Liang (Acarina: Pyemotidae) new to Korea. The host larva was identified as Eurytoma maslovskii using mitochondrial DNA
sequencing analysis. We conducted preliminary study on its reproduction and parasitization capacity in laboratory condition. A mated
female mite reared on Eurytoma maslovskii larva. We counted and sexed newborn progenies and then eliminated them during periodical
observations. To test parasitization capacity, a PCR tube containing mass reared P. moseri and Japanese apricot seeds (assumed bear
larva of E. maslovskii) placed in a stainless bath filled with potting soil. One month later, we surveyed the seeds whether the E. maslovskiz
larva parasitized by mite or not. We repeated this experiment three times with five replications each. Average life span (days from
parasitization to the end of reproduction) of gravid females was 24.4 days (n=8). A gravid female reproduced 104.0 female progenies
(n==8). Although there were more than seven Japanese apricot seeds per bath containing larva or pupa, we found parasitization only in
two seeds.

Key words: Nnatural enemy, Eurytoma maslovskii, Japanese apricot, Pyemotes moseri, Ovoviviparity

E: ) 17| == Pyemotes moseri Yu et Liang (Acarina: Pyemotidae)= 2571 A] -3-of 2 v A Kok & 304 A& SA = o) 2
Al -gel7h 71k AW 7159 nEE =g o} A SE3te] (VI EE w4 g A oo dolE e o 2 gtk £ A

AE A 2218104 P. moserio] W23} 714 S8 E AT HaoN o] 3-8 7152 0|83t P. moseri®] wn| gk A AE-&
ARFBHREA 712 0 &2 rEste] A £ eofuh= A=) ot S AN S AASHATE 71X 58 ZA e A8 AEZ 2 2Rl 2 vt
Ed 7 ARS8 3-ol7F E0] Ae FES} BaoldolTH f-3o] 71lgh v Aok 3| e & Xl of Yol Q1| o] E o) BTt
EgopdolEE -5 T 74 -golle] 714 AR5 SRIstaia) sk - v Aok AT o m 2 A3 SukEA 33] AAJstodt).
w3k gFlo] 7|8 3H7] AlRFSE o] SHE] A Alo] B w7l 9] 77k Wt 24.49(n=8)o] o nn|gt & §F nleld Hit 104.0112])(n=8)<]
UAES BT, Foopo|FH ] {5 e A7V E0] e wiA Aok HIER Hot TR o) o] AL o5 o 270] A Skl ARt 7] A o] A

Mool kM

2M0: 1%, Bpobatol s, v, AolEEF b o, ey

*Corresponding author: curcul@sunchon.ac kr | %ol tigh TAlo] F7shA] wiAle] Aul A, A
Received October 13 2015; Revised November 2 2015 AbF, A7) Z718kal QIEHMIFAFF, 2012). 20105 =

Accepted November 4 2015

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




W oA =ARA] 7 3] Hehe e A9 0] mf A whloflAf st
Ll st HkskAar, 2013 doll= -] 3t
k= 1:}2—[]—‘;} w7} st ATE w7l Al ol 2Rt @
@, ol 22 A wjsfiet ozl oty v
o1 9 50l W (Hymenoptera 4|51 15} Eurytomide)
of| &3 Eolato| S Eurytoma maslovskii Nikolskaya,
1939)9] f5-0] Aot& 7HelistaL Q= Zlo] &l = A evi(Lee
etal, 2014) 20131 Hebeheo] 347)2] vj 4l TRl A ket
whALS ket 2} 69.8%] YatollA] Bobuitol 5 &
Z0] 2FAE %It Choi, D.S., personal communication). 1jjA!
357}0) w7k Azt Aol e 5205 F Y ol 2le
QoA Epobritol g ol WA Sfat 7)) A &
A 8 w7145 kol Bk Q178 A2} 20134 129)
RE| 27108 Yake i) AS S7iste] U 50 85}
o35 2Afalgom, of BgolA 2ol Pyemotide)e]
&351= 7184 -Soll, Pyemotes sp. (Acarina: Pymotidae) S 2
sl

A F7HA] ATE Pyemotes<:ol| &31= £E52] 7|F+= T4
H|E(Vaivanijkul and Haramoto, 1969; Cross and Moser,
1971; Moser et al., 1971; Khaustov, 1998; Cakmak et al., 2006;
Aksit et al., 2007; Oliveira et al., 2010), Eurytoma<s-&-
HE(Doganlar et al., 2006; Menezes et al., 2009; Vickruck et
al., 2010; Vijayakumar and Jayaraj, 2013), ujju]&(Tena-Barreda
and Garcia-Mari, 2006), 12|11 =2 2} E(Tena et al., 2008) >
2, 0|5 £30) Qolu} o i §50] 9% 7| 4sHe Ao
2 A=A Qlrt. o]e} o] Pyemotes%2] F52 TRt 7|5
of o) wH el 71 4 LA Folut W] el
QUgro} WA 02| 7Hs o] A78 vt 9IrkBruce and
LeCato, 1980).

Z = wi A w7l 2 HSiE L e HEeordelE
i} 22 Ko £, olZ EE 71lSh= E. amygdali A1 S
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RIS $19) 555 oA QI AobA, Bk, 5 oA A
Z3}= v o] EAJAF A u| T o] A AFEA B AFLEIR] 9
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0k el S ol e kb 4ot WA ofels
R LR E L R PE R
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Fig. 1. Insect parasitic mite found in Japanese apricot seed.
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Sjo] Zetol= 0w A}
F& 0] Z3(ZEISS Axio Imager M2 + Axiovision Rel. 4.8)
Sho] THAsla AAS 5ttt Lindquist (1986)9} Yu
and Liang (1996) 9] 7|l w2t 25, 45kl en] do] 54
B9} vfo| LB E|gm)o|
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o] 712 S = EES 1A Wk HsHA 1
S H R el F 582 2t eu s 2
o] BaElo] Solo] 7|55 HpoHAOIEY FEO2 27
Hdeh a2y A8 Aoke] oF 20%01| A Anatrachyntis sp.

£ 23R 2~3 50 LR off e = A = 9171 of(Kim, S.
J., personal communication) -0} AFo]EH 0] 5 Z2=0] S-of]
o] 715918 2llakitat o7} o] oldl REE} 3ujle)
ool §50) TERERIol f207 714 B 1
X519t £4] % Al 2= RED Extract-N-Amp Tissue PCR Kit
(#090M6175, Sigma-Aldrich) = 0] 8514 genomic DNA (2DNA)
£ FE9I9k ARESE Zafo|H = 5°-GGATCACCTGATAT
AGCATTCCC-3’1} 5°-GGATCACCTGATATAGCATTCCC-3’
(Simon et al., 1994)o]= PCR HF3-2 & 50 ul@] vk-3-94(4 ul
gDNA, 2 mM MgCl,, 0.2 mM dNTP, 0.2 uM primer, 1 x PCR
buffer)ol| Tag <+ 4(0.5 unit, Bioneer, Korea)E 3 7}35}¢]
2]8-287194°C o]} 4] denaturation &} 3 353] denaturation (94 C,
1 min) - annealing (55°C, 30 sec) - extension(72°C, 30 sec) 2+
& AL, 72°C oA 1053F 37} extensionS A A3HC
PCR 4Hz2-2-2% agarose gel 9| A 117145 5t 535 A5 -7
£ 3135t % Qiaquick PCR Purification Kit (Qiagen, USA)-&
o]-&slo] AA|t & FEufo] LYol Daejeon, Korea)of| A]HA]
< o]k A|EA AHE-S MEGA 6 (Tamura, 2013)
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o] Sl PCR Friol ol atols i §358 ol e 4
A= Hold ohlo] BATES o 5 5 5 7] B3]
28] 3z S0l 237112 Alelel iAo 2e
o]-gsfl AASHA: -Sol7t 710l 487t HwotnldolEd
$%-29 0} 2 8-10 mm, 200] 15-20 mm 2 £ 72720]
E(150 x 250 mm, Yellow, Greenagrotech, Korea)of] &¢<]
S ZotAE FHI(7FE x A2 x =0]; 12.5 x 12.5 x 45 mm,
ratiolab”, German)o|] Y11 &0 & ¢35 uke . 25C, B¢
7] 14L:10D 2 A& % 2lFH|o|E|(DS-15MPL, Dasol Scientific
Co. Korea)ol 5831515 = 20). 5 3% - ollo) 437}
3] WA A o] gol 7l g nhE] &f FofE Al L]t
WA B AAS ok A4 2oz 2-3% 71, 444
o= v BTN A2 Ejoju= Sl o] iAot e
AR 51 AL o} afol AABICE o] Tt Sole
Ao] weekslol A ZHAlo]ut 7-eAl0 2 Wit o) 212
AAY B A= Aoz ZQlo] 7RasHANE Ao 2 Al71S
AABH AR FE e glolth e A ko 2 b
Soflo] Brist s chel okt L) A] s s) o
0] FA Y ARE TSl 9] H5& TsI7E ol Tk
H£-0] P. dryas (Vitzthum) F-of| A= o] w| 7} F-2 Foof| &= AR
o] Hjofdth= Hal7} Qloj(Moser et al., 1978) 2 Aol A=
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F5 3ol Qo B 1% o Fa1HA 7|78 BE AL
= 35k Aee A3yt Hodl&- 4 E(Seoul Bio Corp.,
Korea)5 1231970 2 Wtk 5 67119 2H|Qle 2 viE(7L
B AR x 3£0]; 53 x 33 x 6 em)ofl ZIL o] F A &
1t oA KR 157K, 2, 37 2070) & T2 A i1
t}. o] 5 O HIEE FA 2= S0l S HEsHA] %kaLs
] HhE ol v S4e Solh Sof 91 PCR F2 1714
2 uhEe| Fhgdlo] Folc gole] §2 §E2 u) Sis)
WhES g Asule] 220 4o 5 BEste] 25C, 7]
14L:10D2 A% 2l o]E|(DS-15MPL, Dasol Scientific
Co., Korea)o]] Byttt 32 3 | owf Y12, EQF, uj Al X
W2 70% ofFHE = 42571 5 WOk 2T o] ol o] 7] o 7

Family Pyemotidae Oudemans, 1937 (&3}-3-°ll2h

Pyemotes Amerling, 1862

Pyemotes moseri Yu et Liang, 1996 (#&o]|EHFu{L]-gof:
A3

Pyemotes moseri Yu and Liang, 1996, Sys. Appl. Acarol. 1:
167-171 (TL: Hebei, Chana, TH: Cryphalus sp. (Coleoptera:
Scolytidae)

B B4 5719 SHEnte]5- 2 (prodosum) o] ol 7jAIE
sclo] ZojA] Shmute] 5o F& 7PgAte] LA 7kA] Mol QL
c}. o] ARA 53] Al e/} c29] F7]= A9 vlsst
Arte27} thas FAGE el Wtk Y53] HA= Gk Ivehe] &
of2|ujr] 9] 717}7}A (solenidion) 7} WHEwT] o] HHE ol 7
7 oy glet.

RS n=35). 52 FH S & Zo](body length)=282
(275-286) 1m, Z(body width)-297 (95-101) imQ] 223} EFY
ol (Fig. 2a-b), G} n]Ad&dt SohE &2 YF(gravid
female) vljutt]7} FAAH HEo] @2 HeFo|chFig 2¢).
gujt](gnathosoma)+= 2 0] 40 (35-43) im, 239 (35-42) ym<l
SILERE Bofoltk St (propodosoma) = ARFE ol 7t
2431 4% 0] Al (setae)Z 7HA| W, o] 7] 9] AlE scl-& Atk L
BogolH, sc2 o] 7P a1, vi Ald2 v2 Ald R o} Aok
=58 |(hysterosoma)= 471 9] Hlt] 2 o] FofA glom, 3
WA 52HC plate)oll Q=229 AlE 5 c2 Al o] e AE R
th 231, = WA SIHD plate)ofli= 1489 Al (d AlE)o] Atk
Al ¥17 -5 ZHEF plate)ofli=240] Al (e, fAIR) 0] 1o e All
g2/ Zol9] 1/4 R =olw, Y] A F5¥HH plate) o] Al
h2+=hl AE R} 28] A Aot B-5uht](idiosoma) 5 Al
o] Zo|= 247k vl 16 (14-17) gm, v2 13 (12-14) g, scl 21
(20-21) 1, s¢2 79 (73-85) im, ¢l 25 (22-28) ¢m, 2 32 (30-36)
m, d 28 (27-30) ym, e 10 (0-13) im, £ 46 (43-48) i, hl 22
(20-25) m, h2 10 (9-11) rmo|ch. vljZ: Ho)(venter)©] Ta]
k] £-357](apodeme)+= S-S5, ITehe] Eubr] o] Al 2b=
AlE 2a Z30]9] 2/30]w, THiche] Wutro] Q1= 349 AlE 5
3c MEo] 77 A, 3a A2 3b AP H ot thas ], uj%

Fig. 2. Pvemotes moserifemale, dorsal view (a); ventral view (b); gravid female (c), and 1% leg (d).
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Fig. 3. Pyvemotes moserimale, dorsal view (a); ventral view (b), prodorsal shield (c), and 4t leg (d).

1.0) 7} ME 9] Zlo]= 1a 21 (18-26) i, 16 15 (13-19) /m, 2a
30 (28-33) /m, 2b 20 (18-22) m, 3a 25 (24-28) (m, 3b 22
(20-25) im, 3¢ 33 (31-35) tm, 4a 19 (18-20) im, 4b 17 (16-18)
imolck. Tekeis Lol chelo] u]s) tha: $E5}T Wsute)
RS T S Lol w(Fig. 2d), 11 IIL, TVEh2] o]
o] ol 1489 2k g 71 g Ul (empodium)©]
Atk Tote] o] W] of] 17], Fofejulriof 274, Iche] Hh
el Fofejuftof 2t 171, Iz} dgutfof 17]9] 421 71HA|
(solenidium)7} Z}2} o} glow, Tofe] WHgnlr] O] 7421 7}A]
77V 23, eke] Zolelutcle] £ v 127 bA 7k 74 2
aL, Z ohe] doj(egntr] oA 5E a2 AlQfRh Wi
B7HA] Aol) ot 42} 7kA €] A ol=1tk2] 70 (69-71) pm, Tt}
72 (72-73) (m, TIIt}2] 83 (81-85) um, IVTH 92 (91-93) (m, 1
oe] Esub GZ7HA 7 (6-7) e, Toke] Fokejuby 4217}
Al 4 (3-4) 1, 10 (9-10) g, 1TTh2] Wgnte] Z3217EA] 4 (4-5)
m, 1Tcke] Folejuie] ZH2}7kA] 3 (3-4) o]tk

FASHA n=5). 752 A o|n ZAof(body length)=212
(192-229) im, Z(body width)-& 116 (96-126) /m= =T}
Tk 2k g2 i 2so|tFig. 3a-b). Blu}T](gnathosoma) 2] Z o]
25 (18-29) ram, 3-2-31 (28-33) ymo|ct. krfT(propodosoma)
(Fig. 3c)= A o] Altte] Eolu, 4730 A2 7h= Wgko &= 1p
el 2 7o 9| ghovd, o] vl AlEE Bk o glo.
o, scl ME] o] QhEulr|e] B2 A el 71A AL oF
7 3= A o]tiFig. 3¢). &5 (hysterosoma)+= 3712 &
oz o] fojA glow, A WA 5IHCD plate)ofl =342
AE(cl, e2, d ME) T d AEo] 7F A4, el A Zol=c2

Al dojef oF 12 Lotk 7 RA| S2H(EF plate)oll= 27

o] (e, fAIE), Al HA] 53(H plate)of] 1242} AlE o] k.
w5 1tt](idiosoma) 5 AE L] Zoli= ZF7}f v2 6 (5-6) m,
scl 23 (20-25) pm, sc2 93 (80-100) rm, ¢ 20 (12-25) um, ¢2 55
(25-85) ¢, d 90 (70-105) ¢m, e 9 (5-12) ¢m, £72 (60-83) mo]
o}, & F-9](venter) 9] the|Unit] £=7](apodeme)= F-5
shu, ZF gl o] Z1o)= 14 13 (10-15) ym, I¢ 9 (7-11) 1, 2a 18
(14-21) pm, 2b 12 (8-15) tm, 3a 8 (7-10) pm, 3b 14 (7-20) pm, 3¢
31 (21-40) pm, 4a 7 (6-8) 1, 4b 6 (5-8) pmo|th. It} o] Wk
nht] o= 1709 Wge] Qlom, I, Ithe] o] Hhmuie] 29
= 1789] A2 g3} 71 g R (empodium) o] Q1L TVH:
2o MR- w2 &7kt meoth(Fig. 3d). Ithe] Hule] o
17}, Fotejupr]of] 17], Iicte] Wniciof 174, IVehe] Fole]
ool 1719} 27 Al (solenidium) 7} 242F =0} Ql=H, Ith2]
Hnie) O] A2 7IA 7} 71 Ao, IVeke] Folejuir] o 2
Z7A7HERE B dol A o Qirk 7} o] Ho|(=gfjnt
ol A 5E HRE-S Al Q) Ahmute] 271A] dol)ef 21 7HA|
o] Zol=1t}z] 61 (58-67) im, 11T}2] 70 (66-73) m, 11IT}HE]
100 (96-105) tm, IVE}F] 80 (79-84) m, [t}2] WHule] 7H27}
Al 7 (7-8) ¢m, Itte] Foteutr] 71 7HA] 4 (4-5) pm, T2 2
Skt ZZ7EAL 7 (7-8) m, IVHE] Folejubt] ZH217HA] 16
(15-16) pmo]ct.

TAA R 6 @ 2 (gravid female) (Coll.# 20140310-1), GG
Suwon, RDA, 10. iii. 2014, SJ Kim, <0 A o |2 H( Eurytoma
maslovskii Nikolskaya) -3-5ol| 4] 21%; 159 @, 8% @ (gravid
female), 123" &' (Coll.# 20140822-1), GG Suwon, NIHHS, RDA,
22. viii. 2014, SJ Kim, E-<50 Ak 0| (Eurytoma maslovskii
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Nikolskaya) -§-Zzof| 4] AR=-

o] T 5= SHa/d(Hebei) 9] 5] 522 LHH(Hickory)ol 714
k= Yol (Scolytinae) Y21 Cryphalus sp.ol|A 24
E 3L, TLAFRIP. beckeri Krezal o} 2] 2719 it 538
AE selo0] Ao SFmuit] 5] F& 7PdAte] A7k H.o.
], IVehe] Fotejuit] & A2 7pAl7 Uiy 2o W2 g
oA A Wof Qli=2fo| = QI3 Ao &2 7] A = Itk Yu and
Liang, 1996). T3t o] & Yol x HAHY|(Lasioderma
serricorne Fabricius) 330 A B 115 v} 9l = A dyjrlo]F
Hu-S-o|(P. tritici LaGreze-Fossot & Montagne) (Choi, 1981;
Oh et al., 1985)2} Tk -2 5=719] Fefj 2] 2fo] 5 Helr). E
A eldolFmy-goff 719 FS5lNEA|(hysterosoma) 5 Al
g 2= UHA] 5 AlE d e9} 2o] #-2-H| H]8f(Cross and
Moser, 1975; Cross et al., 1981), P. moseri2] S AE c2=
A o, Zolet 77|17k el AT A2 vlszstA el Al
dE o 752 FEE S40] Stk ok S=s=d
(KSSZ, 1997)lli= Pyemotes<;o]| Ao wj Lol £51& 427
= =3-8N(P. ventricosus Newport, 1850)7} 7] E%] o] 1oL}
S Foll thet =l Al o] E73HAQl 24 7155 2l 4=

o] T BIE Pyemotesss 7] Fof) th3t 7149 A7t

Eurytoma_maslovskii_larva
Host_of_Pyemotes_moser i

ool 75 drIMdEE E4T 2
TEHENeH 302 {52 A7IME T 10ke]e] F7]A Lol
ohE 2uke] o] 971 A Dt 15 T d Hol5
Aol F-FHY Sl 7188k Q| A 2 A E =75
O] F7IM L2 EgotrldolEd 732 A7|M At E st
(Fig. 4) T BA|9] 7|57} Bgotul ol o 50130+
o] =l et

M s

97§ oNe] T K SD) 244 (£ 27,0 = §) U A4
2 71710] 7.9 ( 1.46,n = 13) 2, A4] 7]7k0] 17.0 (2.7, n=8)
olglon, 9 7 vfelF 1040 (+ 168, n = 8) mhele] 912
OIS B AA) A2 57 Afolo] /g B A ¢
7102 ehghFig 5). £5S A4 A2 54 o]y o
8 dholskon] o7 B kel H# 5.9 (+ 1.6,n = 12)}e] ]

Z10] glofyttt. g, Aol 71 Yshe A dolF

TCGAATAAATAATATAAGTTTTTGATTATTAATTCCTAGATTAATATTATTAATTTCAAG 60
TCGAATAAATAATATAAGTTTTTGATTATTAATTCCTAGATTAATATTATTAATTTCAAG 60

Khhkhhkkhhhhkhkhhhkhhhhhkhhhkhhhhrhhhhdhhhhkdhhhhrrhhhhrrhhhhhhhhhkd

Eurytoma_maslovskii_larva
Host_of_Pyemotes_moser i

AATATTTATTGGTAGAGGAACAGGTACTGGATGAAGTGTTTATCCACCTTTATCAGGAAA 120
AATATTTATTGGTAGTGGAACAGGTACTGGATGAACTGTTTATCCACCTTTATCAGGAAA 120

KRKAKKKKAKKKEAKAKK A AR KK A AR AR KRR A AR KR RA A KRKRKAKRKAKRKARKA AR AR A A KRR KKK

Eurytoma_maslovskii_larva
Host_of_Pyemotes_moser i

TTTATCTCATGGAGGTCCTTCAGTTGATTTGTCAATTTTTTCTTTACATGTAGCGGGAGT 180
TTTATCTCATGGAGGTCCTTCAGTTGATTTGTCAATTTTTTGTTTACATGTAGCGGGAGT 180
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Fig. 4. Partial mitochondrial COl gene sequences of Furytoma maslovskiilarva and the debris of host parasitized with Pvemotes moseri.
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Fig. 5. Mean number of female offspring produced daily (@) and
accumulated number of offspring (O) by a gravid female of
Pyemotes moseri on the larva of Eurytoma masloviskii. All
observations based on eight gravid females and vertical bars
mean standard deviations.
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