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[FIAGRAE NS A R, RSZMZE A A IR R (7)) R (3 79) 2k 14 Ak, il s
1 1797.56 £24.29 um, FEAA Bohm [REEE. HUBEZ . BIRERZA. B EZE . HIE LIRSS 5 Fhk
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Ultrastructural observation of female adults antennae, maxipalp and

ovipositor sensilla of Megastigmus sabinae Xu et He

LV Dong', ZHAO Hu', ZHAO XingPeng', ZHAO Ming', ZHANG Hong-Bin', ZHAO Guo-Sheng',
CHEN Min®* , WANG GuangYu’" (1. Academy of Water Resource Conservation Forests of Qilian
Mountains in Gansu Province, Zhangye 734000, Gansu Province, China; 2. Key Laboratory of Beijing for
Control to Forest Pest, Beijing Forestry University, Beijing 100083, China)

Abstract: Megastigmus sabinae Xu et He is an oligotrophic pest that harms the seed kernels of Sabina
przewalskit Kom. The larvae eat endosperm in the cones and develop synchronously with the cones,
resulting in fruitless seeds after the seeds mature. Seriously affect the seed production of Sabina przewalskii

Kom. To observe and analyze the morphological characteristics of the antennae, maxipalp and ovipositor
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receptors of the female adult of M. sabinae, aiming to provide a basis for the research on the evolution and
behavior strategies of the larvae of M. sabinae. Scanning electron microscopy was used to observe the
antennae, maxipalp and the receptors on the ovipositor of the female adult of M. sabinae. The antennae of
M. sabinae are knee — shaped, consisting of 14 subsections, radicula, scape, pedicel, annellus, funicle
(7 sections) , clava (3 sections) . Total length 24. 29 pm, with Bshm bristles, placoid sensilla, trichoid
sensilla, chaetica sensilla, basiconic mastoid sensilla on the surface; the maxipalp composed of 5 sections,
the first section is thick and long, and the remaining 4 sections is thin, it has four types of sensors:
trichoid sensilla, chaetica sensilla, styloconic sensilla and basiconic sensilla; The external ovipositor is
composed of ovipositor sheath and specula-speculae. It has a trichoid sensilla, coeloconic sensilla,
misphaericis sensilla and styloconic sensilla. The ovipositor sheath is 3. 17 £0. 22 mm long, with 2 types
of trichoid sensilla on the surface, and the specula-speculae is 5. 01 £0. 41 mm long. The specula-speculae
starts at the base and is divided into 3 valves, and the outer end has an “eight” shape Notch and 2
styloconic sensilla. The female receptors on antennae, maxipalp and ovipositors of M. sabinae are diversal
and rich in morphological changes. There are certain differences between different types of receptors, which
are the adaptive morphology produced by the small mole of M. sabinae to adapt to survival. This article is
the first report on the antennae, maxipalp and ovipositor receptors, and provides a theoretical basis for

understanding the morphological characteristics, evolution, and behavioral strategies of the small mollusk.
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B IEAS (sensilla) J&J8SZ BB FLASME
BTG, (F s, 2015) , HARRERE
IR, 3 A T R AR R 0 £ A8 AL, FEZ A
F fih /4 ( antenna) . [ #% ( mouthparts) . &
(leg) . B0 (tarsi) FIFZHRES (ovipositor) 25
{7 ( Erich, 1992; Van, 1996) , 7FE f 80 &.
T SCHE A CRURERCSE S B Az ok BRI
SN A S, R R RGN W R R
HIERIRAE T, T R R R R B AR BN AT A R
Mo EEHUCLEB A T WA RS B AT il v
WELDE FTR 00 1) DI g, 76 B LAY BROE ANy 3 e o o
P REEEEEM (4FEES, 2009) . RH™
FRES LA RRER FT A I R BEREEF I (/AL
4, 2017) o R AU DR AR AR AP IS B0 L fi
A~ FEUAN T R L AR AR D, AR B
FRDEIESS . HERRAR MBI RS ( T34,
2007; TRbEE4E, 2012; 5KB%, 2015) . HAY,
WEARZ=H iz HARE F R (SEM) £
AXTEHE . S50 H . SGEHEH M H S 2R
WA RS 34T T WF5E ( Chadha and Roome, 1980;
Gao and Luo et al., 2007; Mi and Sun et al. ,
2012) o B HUBERAYEE WA O EE, R Hsr
SRR RGeS R T AT SRR

[RIAHICRE /N Megastigmus sabinae Xu et He J&
JESH A RS /N R, 2 A1 T A 34 (B AT gkt 3K SR b
CREEEE R, XA FEY R L — G

H o BIRATRAE /)N 368 Al L™ BT T A0S 322 I3 A Ak B 4 Bk
HJ5 PIREA AR ERIR A B 4l U T BROR AR
FLAEATEE R, A HORIBRIR B9 K A7 A8 52 5% 00 13 T
PR R, B KRR/ NEA R A, R
BRI N IR, SO AR T (3 A A1 1 s A 2R
TCA= S AR T [ R ol 7= B 0 o 3 ™ L 1Y
Mo HETSS T RGN BT, ERETLE
BRI RGN e A W AR 25 PR Tt T4l (%2
HEURAE, 1992) | AiE IR KB iR R (ZEFRH
8, 1991) | 4l Huzs A O Al AR R (2E SR BT AF
2014) . PR S SRR A iAo A (AR
85, 2017) Koy = BRAEESE 7L BAR RORE /) e A
qufilfh s RS IR IE AR O SR R W S AR
SCUARIR RS /NS S WEFE X 42, SR DG B 3 B
A9 P S BRI X (BT R /0 8 14 S e £
S R N g A SRR BEAT LSS, il iR A o3 A (B
FAORRE /N e g Ak 1 20T S B 45 I i 140
PEEH, B AR B BAA RGN R i s T S
U™ IR G I AR RO S, O B AR G /I i By Vi 42
HEA R B KA -

1 HR57E
L1 X RiR

2019 4F 7 A, AEHIN A SRIECTIN B TR A
R ESLHEARIX (N 38°32°57”, E 100°14°34")  [RIAL
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HE AR PR AR 2 a Az 408 2 [ AR BR A1 [0 S0 30 % .
BRI 2 a AEARERIAABR RS TR T A4S (K
X P X =24 ecmx14 cm x5.5 em) N, SCELEE
WEREFRA T, NERS 0 PAL G 09 B AR R AR R 56
L, RIS (IR 26°C, G JREEHT
@247 16 h:8 h, AHXEE 60%) .
1.2 7Opss. A TIMRZ R ARBENE

FEPALIE 9 1 d BAE RS /Nl 1l L T 75 %
TR RVE, FEEI T H 2. 5% 0908 BB At i B
HEE 6 h B & . Ffg B ({5, LEICA
MZ6) BT IR ACRE /N 0 0 e 1 S 38 K = B, il
L8 K = B3 5 A pH 7. 2 BB TR 28 vh i iR e
WIELE 3 R, Bk 10 min, KK 75% « 85%
90% « 95%  100% W) £ B JEAT 46 BE 7K, Ak i
BREER/K 15 min, BUHRFE S A0 A5k +
fi 48 h, R SR T T H TS ) KT HRS AR
B LB FIMasm e, #HraEMEFEMEE (H
A, Har S3400N 1) WS IE
1.3 HEREGRELE

M- P A8 4445 A1) A IBM SPSS Statistics 23 #E4T
ARER, X A T A A S ] Adobe

Photoshop CS5 BB BOF bRt Z A 24 7k, 2
wAMARES % (IRAS, 2008) 75k

2 #ER5HH

2.1 EMARENEER R A REEENE
filfh o AR, 3Ly 14 Y, SIS W
WAL AL R MR, R K,
BN, R T RN KBEEAR LAY My 4
B, BT 3T, XOEORUIR. filffEd 1 797.56 +
24.29 pm, Hrh 75K 59.80 £2.72 um; FEIT
K 359.02 +18.75 pm; 5+ 103.36 +10.96 pm;
AT K 48.73 £2.73 um; K5 MK 984.93 +
25.28 um; R R 241,72 £7.72 um, H—IF
K 107.23 +3.53 um, K 76,14 +
3.29 um, H=T A K 58.35 4. 14 pm. WL F|
Bohm [CE2E. BUBERZAY. BIREZ G 1. HE
Bz 1y HEEFL ORI ES TOMURER 2R 8. o,
Bohm [RE2EK 4.5 ~7.5 pm, SMERFHPR, 5
ey 3 B HLAT BE B, AR A TR R I T
AL (1 -B) o BRBVERGRKRIE, K55~

10 pm

PL TBUAFIARRE /I I 0 A fh St A8 80 R A1

Fig. 1 Antenna sensilla ultrastructure of female Megastigmus sabinae

He A, MEREfS: B, ST C, AR D, 87 KuE. Rd, ML Sc, WY Pe, AHT; An,

W5, Fu, &75; Cl, #15; BB, Bohm [REF; PS, B %4 TSI, BIEEZEH 1;

ChS1, JJEE4% 1;

BMS, #IEFLJRIESS. Note: A, Antenna of female; B, Base of radicula; C, Middle of funicle; D, Ends of funicle.
Rd, Radicula; Sc, Scape; Pe, Pedicel; An, Annellus; Fu, Funicle; Cl, Clava; BB: Bohm bristles; PS, placoid

sensilla; TSI, trichoid sensilla 1; ChS1, chaetica sensilla 1; BMS, basiconic mastoid sensilla.
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60 pum HEH Ak Ff AT, AR AR
SRR, ZE . B9 AT A TR T B MR AL
(E1-C) . BIRERTAERR, K 30~50 um,
AR, TS AN ELAR, 5 foh A 16 9 A
PEAME TS (1 -CRIFE 1 -D) . B
RS | LTI E, H20 ~25 um, A
B, SEMBEOMZE L, WER AN TSR 19 R A 4 T
W (1 -C M 1 -D) . AR ISR B T3
gorh, S 7.9 pm BFLORIR, T
KA (F1-D) .
2.2 EMAR/NME TR BB
RIS FAEES 9, 45 1 WRLEK . HA
4, R B T HATY (2 -A) .
ESUL STRS 7 Bvd NP v N A
ARG 2 38 4 FURAS. M, BIRIKZ

o R EIIEZ A 1 MEREZ 2 WA TR, £
TEEAS 1K 30 ~50 pm, 3 F RSN 1. 3.
4. 59 b BIREAF2 K75 ~100 pm, HA3AF
S—EmE A (K2 -A) o RIBEERS R 3 A
WAL, RIS 2 RIR RS 3 AR A
4, FIPIRGR 2 5 TFMMIEAREE, K28.2 pm,
BT 3 WA EE T, REREY
4.6 um (&2 -B); HIBELS 3 KA7.5 um, 4
A TR SR il HDP RS 4 K29 22.5 um,
RSS2 300 (K2 -D) o MHIERES, it
ElR, FEEROF— Ao SR,
B A4S wm, 434 T 3 W I o AP
(Kl2-C): HEIEIEA KL 16.1 um, 5
3.8 wm, B TR (K2-D).

P2 AR RS/ M 1l o SRR i 2 8 e Sy A1
Fig. 2 Maxipalp ultrastructure of female Megastigmus sabinae
TE: A, MRS B, 853 RS C, 853 umdl; D, fH S Wamdk. TSI, BIBEZAR 1 TS2,
BIREEZAR 2; ChS2, WPIBERR2; SS, MjEEdy: BS, HUBEZAR: ChS3, HJBIRAS 3; Chs4,
JEI&EE 4. Note: A, Maxipalp of female; B, Base of the third section; C, Ends of the third section; D, Ends of
the fifth section. TS1, trichoid sensilla 1; TS2, trichoid sensilla 2; ChS2, chaetica sensilla 2; SS, styloconic

sensilla; BS, basiconic sensilla; ChS3, chaetica sensilla 3; ChS4, chaetica sensilla 4.

2.3 REMRARENETIPRIFRBRENER
BRI RA R /I 86 S0 5 B 45 ot 7 B 8 R B9 1 Ay

W (B3 - A) o BRI BIREZA 1. R
St SPROE G A48 R HEIE B2 4 4 TR AR 26
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5 5
500 pm S0 pm

100 pm

3 BRI M R o B 8 It S A I o A
Fig. 3 Ovipositor ultrastructure of female Megastigmus Sabinae
TE: A, BEMEFORER; B, PERETHER: C, PRERESAR; D, PUERERRAS E, PEREERAS F, FWUUMME G, E
PRI L AR H, ORI 2 s M L A PR BRI Ss, RBRER: OS, BN TSI, BIRESZAR L
S, BigG TS3, BILEZA 3 D, UM VL, BT L V2, BTORE2: Gr, M SA, RMIESGE; A,
BRI L CS, EHIE RS MS, PRRB RS SS, MBS G, §tZ]. Note: A, Ovipositor of female; B,
Middle of ovipositor sheath; C, Ends of ovipositor sheath; D, Middle of specula — speculae; E, Ends of specula — speculae;
F, Dorsal valves; G, Ends of inside ventral valvesl; H, Ends of outside ventral valves 2 and inside dorsal valves. Ss,
specula — speculae; Os, ovipositor sheath; TS1, trichoid sensilla 1; S, striation; TS3, trichoid sensilla 3; D, dorsal
valves; V1, ventral valves 1; V2, ventral valves 2; Gr, groove; SA, sectorapophysis; A, barb — like apophyse; CS,

coeloconic sensilla; MS, misphaericis sensilla; SS, styloconic sensilla; G, gap.
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L PERRENK 3,17 £0.22 mm, ) WP R
SRR, 5 B B P AN T 1 40 T B R, b4
AN, o, 5 S e A — 51 ] B
B0 S 30° MBI 1, AMUEBES L E
B AR RS EBRE 3, K2
16.5 ~27.5 um, H5r=Opigsefizic 90° (K3 -B
I3 - C) o 7 B4HK 5. 01 £0.41 mm, dIHEA
ST, 45N 3 A IR, TN 656
1RSI 2, PR AN, (U
FEE A (3 - F) . B4 5% P 052 21 1 4
(P33 —F R 3 = G) o 757 B P 0T 8 0 5
SUHUNHES] (5 R 562, 50504950 40 K T
FRRZ 55, AN L R G (3 - F A
Pl 3 — M) o 057 1 0 0 A 1 1Al
DASERIZ R, HIES, HESTE 15 ~2 pm. 7
BRAFAMISREL I\ S0 B2 % 2 A e T
B BT HEES T, AL 41, A
(E3-GAIE3-H) .

3 St

AR I 30 (B A DR /) e ol Al Ay T S
FEERAS 3 TR A TG oA, R 14 A4S
ARAEEZ 2 WA, 3507 Bohm [RE2E. P
Bz dn BIREZ A (3 D) - R Z AR
(4 DAY | HEOIBREZAS (2 DAY | REHEIE IR
Zars LRI RREZ AR L BROE Bl . X S0 R AR TE
AL b 1S B AE — o 22 5%, Hh T S
ZaRRZ, A7 AR, fil /A OE g
FAAS DRI AL [ S /IS B M B fih £
oy 14 5,y XA W BT 3R
TR (7AW AT (3 DI k.
SCHIGEAET fil f s v, BORELDDN, IRK, 5
RS Z [RS8 90°, FAT 435 IR R/ IV
L, R 2% 0 H A 2 iy S 8 T AR

BRI /N 1 g — b £ R 27 A W, HLOHE
G Sl ) SRS 2 Y R R R ) fih A UK
#3722 5l A~ K ( Baaren and Boivin et al. , 1999;
Onagbola and Fadamiro, 2008; Xi and Zhu et al. ,
2011) , HWZLH] Bohm [CE2E. WIBEZ . B
RS 1. RPIBRGZ A 1 IR 3L SOIRERAS 5 b
RIS . Bohm [REEK 4.5 ~7.5 um, FMEE
FRAR, 5l e  HoAT BRSO AT TR
Uik A IR AR AL, X5 S (2013) o AR

5 (2016) HYWFTELERARST. [AMf, Bohm [R5
TEFE. R SRR FR bl 2 kM
( M @0, 2013; %4 4E z3, 2015; F JjH, 2017)
Boshm [QE2FAE Ny — Pz 5 ) A fik £ 07 B A BILA
RS, AIER W8 B R R Sl B rh R B AR ) 5
M B F ( Krishnan and Sudarsan, 2012;
45, 2013) , X AT RETE BRI RGN -4 27 &
FEIRH BP Y i AR b AR

il Ff A AR BRSBTS, Sl R
EARAE— R, A — A 58 R AR 5 B
s EEge . R, K55 ~60 pme X5 R
A AR A, B A RS /I ik A B B BROE g
WS TR BRI (ABIEESE, 2008) o £
WFFE I I X 2L R MV B4 Anomala cuprea filffy [ Y
MU AR 47 325 I B WL ¢ 5 B 240 i P 7 9 S 52
B, R IR AS [R] 0 45 A V) oA A i 2 ) U
PE, XRBIR R ES A1 = BN T fE ( Ochieng
and Zhu, 2000) , 53 A WF5EIA R MR 8 A M i 2
A B THRET EAACHCBEE TR (e, 2006) ,
PRI, B S T R 78 M e S 4 33k A 3R R 7 B
AR R 4R T E AR

EREAE T AEBLAR, K30 ~50 wm, FHIHRHE
AHERE, f—2INE, TER HI, 5l
JERL 30 ~60° MM, Tz oA TRl f 1. fER
Rz Iz AR 2R AL, BRI 1 D RE B
R R ML K & 2 E B ( Onagbola and Fadamiro,
2008) o TEBAAARFE /N R P BA7 Ry ad B vh, R B
7o TS (BT ity 1530 AT DA /0 B T fh A A ¢ 114 430
FARHEE, B, BIBERAS 178 B O /)N i sk
ZHRAVIEAS )T A E EEAEH] .

R A 1 Bg R T BB 1, K 20 ~
25 pm, EHHARK, EEHECOhEL, WS mT
il A A AT AT o X R ERAR BT 19 R I TR
WHERAE fsp ( Barlin and Vinson, 1981) . %
IR e RN Z82 /) W6 fih 7y JRR 2 A 5 7 B 4 SR A2 8 1) HIE
SRS 1 BA NI KR B2 B ( XIMRLL45%,
2008) o FEbAEI, b ff bR R A R RE S B A
RAE/ N A Ab s B TR T 54 .

HEE Lk RIS TR b, By
7.9 pm, BEEHIERIFLRGE R, 5340 TR0
FAHGEFR, TENMEIHEE 4 /NG Nasonia vitripennis il
W I 4> /N Pachycrepoideus vindemmiae fill f 225 1Y
Ui WL B HEIE Lk R (Miller, 1972; X
AT, 2013) o IXFPIRAR 22 I T A A 9 114 fioh £
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b ARYE (Miller, 1972)  AYMFFE Ny 248 )
B A W58 BRSOk R MY BT D Rg . TRt
HETE LSRR A AR P BB 78 5200 R /D e X o3 7
By AR A% TR

(BRI DR /) e ok, ke 11 85 Sy B8 g L g =X 1
a, HEE. LB, b9, FPEMPISAR, T
JRETSATRAE TS, Hrb T Simkak
B+ T3S 35, H1WIHwR, 5
B Z ALY 90°, HAx 4 WRLANAL, 5 S
T ERESR I R 2 T H R . WA E] 4 Fh
Zars AT ADREEZ WA, Sl BRI A
(2R . RIBREZAS (3 A | HEBRGZ
A AR HEIE Bz 4 o

T ) T RS2 A Y A A 4300 R
WEEZ A | MEBIREZA 2. BILEEE 1 St b
P BIE AR, 30 ~50 um, 4HEIR, wmElA
—EINE, T EA FRE, Sl R R 30 ~
60°HIBLM, /A T FHMMSE 1o 30 405 95 I
EEREE 2 K75 ~100 pm, [LERERS 1K HE
;D , A EEAAKR, HorMh T 1 S
— T thER . WFIEIA K 2 IR B A B A AL
J%Z /£ A ( Onagbola and Fadamiro, 2008) , ] fE
TE AR R /1N W T S0 250 AN DB fl 8 17 ok 2 b 7 39 /%
ZWAILSHVEN -

FE SR 530 3 AR, 4350 R i s 2
FE RS 3 MURDE s 4, A THRIEEES 1, X
3 ALY SRR AR AP REY Ok o RIS 2 SR T
B3 WA IR AR h, 5T S A A TE
K2 8.2 pm, FEEGEL 4.6 wm; RPIERAS 3 B
S ESRDE RS 2 ML, BT, 5K A
2930°, K75 wm, 345 F T SR Y S 5
R 4 BADP &S 3 1K, K2 22.5 um.
Schneider (1964) iz 4 i JHE 2% A% 2 A HL AR
ZIRe, S5 A BT IR SR g ] LRI
B 1Y A5 Ak ( Kaissling, 1986; o4, 2013) .
MR (2017)  TA Sy 5 6 BRI (%) SR S 2 36 2L
ARGERZANE, R, 8 2as o B e e
H BN 37 BT A4 T R A AR BRI S

MHEI R i B Ei e, A T — R
B GREE R H, B 9eey 4.5 wm, 504 T F 50
55 3 WIE M AR AR AR H . B
FES B A fioh A AN DR g LAz KB, ARl
BNy BLAT SR IR0 B A W 5 ) SO i A
(FHr W ¥ 45 48, 1995; Brown and Anderson,

1998; ZARFEESF, 1998) o fitk, IACAHLT T 5
7 B A (B G /) e SR SZ R T B Y o AR v
H—ERER

HETE B2 LE B T I R R S of, it 38
g, KZy16.1 wm, JEFEGE 3.8 wm, HeE T T 5
AR T vl o HEIE s 2 004 T 1R B R H ik £
TSR O A v, F A RER BE L 2 R R
( ECF4E, 2008; ARFEF4F, 2009) o 4 bLHE s,
HED R AT b 00 HE R RS B R SRSz VR
T B RGN e 30 8 Iz 2 20 .

(BRI DG /) e g 7 B s e R B A 7
AR OE AR AR 7 DA R DR R AL A,
DRET AEEARIr O 3 Ay BN, T O R R
e 1AL 2, e O, PN IR
STl B =PI L P N R RSV Yk K
FEOREE, 77 I o A ELA R B AR
W AL, ARG . S )
LT SR A T E, W DR B e R A
DR bR ik ATE— S, R 2 I B A8 7E 1 1 A
AR R B HEAER], —# Z E WA
PR TP B A Z (6] 9 1 3l (AR T8 R 5%, 2009) .
(R BAAR G 7 — S 25 A e L Bl A B, AR T A A
A B R ET SR T EARREE (/N 2017)
P HEWT, 5 BRI b A £ SR R O A R T R AR
/NI 7 B I Rl 375 S 3% TR AT KR R, 0 T
AR B HE ) o FE DR BRI S F] 4 RSz AR
93RS AL, Rl hBIRERZ A 1. BIRERZ A
3. MHEIR IR AZ A% 2 IKOE 852 4% R RS TR I 2
i, AT R v T A I — A EROR IR Az 4
HR/N /N T H e KA R RS, AT HE 7 50 R
S, AT BB SRR AR B VE T -

FRINEE R A A BB A, R 2 AR,
Hrp, BILEES 1 oA T R b i i, i g
— S HIa 4], MR R S H B IR 88 o0 A 44
W, BAPUERZAER] . B/N5E (2017) , GA
Fy HARIRASZ 77 G 5 77 OB g B A AR i
FIEEAEH]: XA T B 0 HAE R, BB
AR 3 K2y 16.5 ~27.5 um, & BIE R i
B, A T ORI e A B
90°. IhRE LB 3 SHEPMERZ R AN,
TSR 3 & AW Re, HA B MY %k
Y5 EEBZEWVER (Naters, 2007; Sun and Xiao
et al. , 2014) ,

FEENEE AR HETE RS2 A8 A 5 40 A T 7 O R
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PSR, Brown S5 AT S rb R H i AR L 2 ff 8 g
Trybliographa rapae 7= 5P g5 b 0 Fe 4E S 28 HE 47 1 4
& ( Brownand and Anderson, 1998) , #|fi& 5 T
TUBEH AL 58 3R WY A8 HE TR SR i 22 A0 9 1) b 28
TURT D, Ao iR A RS2 R 1 T RE TR
DR AT B AR R T REAE IR I AF FE A8 S -
Fﬁﬂﬁiﬁ?%ﬁ%@%ﬁﬂﬂ?ﬂﬁ@Bﬁiﬁ&f‘g
DREE b (UEAERSE, 2016) , G /INIEE 14 R 4 TR J%
%%ﬁ?ﬁ?ﬂﬁf‘ggﬂ% AN %ﬁﬁ@%%ﬂﬂ@ﬂﬁfﬂﬂﬂ@%ﬁ
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