B W 2% it Acta Entomologica Sinica, April 2017, 60(4) : 441 —449 doi;10. 16380/]. kexb. 2017. 04. 009

ERMBREXITSTATFNTFRERKLS

MR 24 a2 22, SEIH 550025)

BWE: [ Bo) AR AT KRR Scleroderma guani Xiao et Wu 3 g 38 R L F R A A AT 5,48
FRIERERT AL TFRERL T A, ABTZFT EEGF LI BRB TR 4&#}%0
[ 7% ) A8 7 v B K 4 Monochamus alternatus %5 % (0. 532 £0. 021 g FHE£SE)AF LT EE
T8 26 £0.5C AR E 10% +5% 8 H0 10L: 14D 4 R B3 if M a9 sk 353K 8 P4 | Lok
RIE/0. 1 g F 2 A5 T Fag el 5 5 TR AKEE S0 & m%‘éﬁ R E AL R
L)k A A AT R AL R, 6 N R R R E AL I A AR B R AR A IR WL AR
MARZARAFRL, [HR] SRS T, FRKB S KRG TFHLF H AL
K, AR 1645 TRAFAF B s R LT 0, £ # 4 RAF A B K 0.885 d,
I A S R KR E RA) T FRAE, P sk A TREL T EL AL K fonk 24
RO FEEN A H 22.08% F2 17. 43% , 55 Hy 3P R 1/3 Fo 1/4, B 0E, 4297 40 AKEE %) R L &
Shk B 4h R Bk B at E TR BB 2T B 12 8 Beawveria bassiana #5 Yo7 ¥ & T
40% , oA EARIE S R B X ¥ G TR R 5L 65.68% , AR FHELFTH 1145, (4
) F KA RE IR T A A T FRAERLE ST RAEF AT R F 25 KA IR
ﬁﬁ%éﬁ%’%«rﬂﬁﬁ%%xo
KEWR: TR, FATH; Sk, AWM, TRESE; R BH
RESES: 0968 XHERFRIZES: A NERS: 0454-6296(2017)04-0441-09

Maternal care improves offspring developmental performance in

Scleroderma guani ( Hymenoptera: Bethylidae)
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Abstract: [ Aim] The study aims to explore the effects of maternal care on offspring developmental
performance of Scleroderma guani Xiao et Wu, so as to provide important theoretical evidence for its
subsocial behavior. [ Methods] S. guani wasps were reared on Monochamus alternatus larvae ( body
weight =0. 532 £0.021 g, mean + SE) according to the 1 female wasp/0. 1 g host in a glass tube in the
growth cabinet with the conditions of 25 +5°C, 70% +5% RH, and a photoperiod of 10L: 14D. The
growth and development of the parasitoid offspring were tested in six different maternal care treatments
(removing mother wasps in egg, early instar larva, late instar larva, mature larva, spinning mature larva
and pupa cocoon stages of their offspring, respectively) and the control ( with maternal care in all
developmental stages of offspring). [Results] In the experimental group lacking of maternal care in egg
stage, the mean developmental duration of early instar larva prolonged obviously, being 1.6 times as high
as that of the control group. When there was lack of maternal care in different developmental stages, the

mean developmental duration of mature larvae also prolonged 0. 885 d as compared with the control
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group. Moreover, lack of maternal care in egg and larval stages was unfavorable for the offspring survival.

In the experimental groups without maternal care in egg stage, the survival rates of mature larvae and

spinning mature larvae were 22. 08% and 17.43% ,

respectively, which were only one third and one

fourth of that of the control group, respectively. In the experimental groups lacking of maternal care in

egg stage, early instar larva, late instar larva and mature larva, the infection rates of offspring by

Beauveria bassiana were above 40% . Especially in the experimental group lacking of maternal care in

early instar larva, the infection rate of offspring was up to 65.68% , which was 11 times as high as that in

the control group. [ Conclusion] The maternal care in S. guani can promote the offspring development

and survival rate and reduce the infection rate of offspring by pathogens, playing important roles in the

parasitoid” s population reproduction.
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i, AU 4 B 2. 211 £0.096 d(F, 5, =
4.819, P<0.05) (& 1) HK, 7250 kil 4
W) i o B 2 A U R R I T S R
PR BRI T Z (B AH L, 8 Al HF- 2 7 D
AFHEAARRS S (F, 55 =4.212, P<0.05) (% 1), 3
TRK TR BP0 T I, E 34 U P8 %
B, 200 2. 737 £0. 185 d, M S ULA EL, 7

TUATRL R & YT Bk 2k B e B TR I, A4 i
S35 % B I AE R T 0. 885 do LAk, 78 FAUAH]
KB B BT S, it 22 2h RSP 2 RE
BB (Fs 4 =9.790, P <0.05) (£ 1),
LN BRI T, 2 RIS UL 2
22 W BN DR JE (29 3. 111 £0.200 d) 23 ARy
1.612 f5(F 1),

x1 TRLZENPRASFETENERXMBEFROTHLEHH

Table 1 The mean developmental duration of the offspring of Scleroderma guani

without maternal care in different developmental stages

PEH b FE ]

FAFY & F Fi] Mean developmental duration of the offspring (d)

Maternal care B (A 40 s 1y
treatment stage Egg stage Early instar larva

e i 4l U

Late instar larva

S B

Mature larva

i 22 4 i )

Spinning mature larva

O

Pupa coccon

U0 o 2K B R IR T

Lack of maternal care in 5.700 £0. 179 3.071 £0.286 a

egg stage

FLR W 4y 130 6 dok ok 1
YL E

Lack of maternal care in

- 2.550 £0.185 ab  2.053 +0.209 a

early instar larva

e I 4l du ik B2k
I E
Lack of maternal care in

late instar larva

H 7 24 B I B2k B
WERH
Lack of maternal care in

mature larva

H ik 22 &)y 3 I Bk 2k B
EE
Lack of maternal care in

spinning mature larva

B I G B R B
e
Lack of maternal care in

pupa cocoon

SREREIE
Maternal care in the whole

stages ( CK)

5.684 £0.203  2.211+0.096 b

2.421 £0.176 a

2.211£0.123 a

2.182+0.122 a 3.333 +0.167 ab 3.111 £0.200 a 13.667 £0.408 ab

3.625+0.272 a 2.200+0.200 b 13.357 +0.998 ab

3.882 +0.208 a

1.385+0.140 d

14.923 £0.178 a

- 3.647 £0.256 a 1.533 +£0.192 ¢d 14.615 £0.446 a

2.050 £0.135 be  13.450 +£0.540 ab

11.900 +0.31 5b

2.737+£0.185 b 1.895 +0.130 bed 14.895 +0.252 a

=+ R F] Undetectable. AP R A-F- M = ARifELR, [7]— 51 o B0e 5 AR S RF 2R REAR IR 22 50 .35 (SR IN R D7 2204 LSD 3%, P <0.05) ¢

Z¢ 2 ], Data in the table are represented as mean = SE. Different letters following the data in a column indicate significant difference (ANOVA/LSD),

P <0.05). The same for Table 2.

5 TR REME T 1 X B L, AR i ok
BRI 5 A AR RS TR (R 2) o ifr
BRI I, IIAETE 3N 95. 10% +2. 60% ; Bl B):
WSS O R AR T XS B (1 = =5.215, P<
0.001) , %5 66.82% +4. 68% , [w]FH, B 3 i 2k £ i
J& AR 4l BTG AR AN 34, 11% +£7.25% UYL

e AL TN —F (Fs = 28.866, P <
0.001) o 5%J BEAH LL, 2% H S48 75 10, 2 3 4 Hy
A7 3T A U2, QB0 AR 4l R 301 2 i 41 1
BRI B M T F T, R Sl UL TG R0y Sl o =
22.08% +5.86% , 38.09% = 6.08% Fl 39.57% =+
5.92% Lo 5 AR A BT I 1/3, 172 A0
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R2 ATRXEMEGRASETENERMBEFRMFETER

Table 2 Offspring survival rates of Scleroderma guani without maternal care in different developmental stages

RIF) & B WHPZERG Z Survival rate in different developmental stages (% )
E7N=R R R R
Maternal care i I 4y it 4l ERA) R 22 4Jp 1t ARG i ot
treatment stage Feo st Early instar Late instar Mature Spinning Uncocooned Adult
88 slage larva larva larva mature larva pupa .

B O iR Bk BRI R
Lack of maternal care in

egg stage
IR % 4Jy 10 0 ke o 1)
WIE

Lack of maternal care in

- 61.580 £3.260 b 45.960 +5.085 b 38.095 +£6.088 ¢ 28.950 +5.700 b

early instar larva

5 i &)y B G Bk Ok BE
L7
Lack of maternal care in

late instar larva

A & 2B B I Bk Ok BE
EIEH
Lack of maternal care in

mature larva

Ak 22 &)y B I Bk Ok BE
L7
Lack of maternal care in

spinning mature larva

B I 06 4G B 2k B e
nE
Lack of maternal care in

pupa cocoon
SRREIE
Maternal care in the whole

stages ( CK)

58.953 +4.644 b 39.579 £5.920 ¢ 24.923 £5.777 b

95.100 £2.600 87.358 +2.867 a 76.326 +5.329 a 77.353 £2.951 a 68.511 £3.759 a

66.820 +4.682 34.115£7.250 ¢ 27.665 +£6.453 ¢ 22.080 +5.862 ¢ 17.430 +4.550 b 4.867 +1.665 a 14.570 +3.966 b

2.907 £0.582 a 26.605 £0.056 ab

5.125£1.400 a 22.984 +4.890 ab

57.962 £6.392 b 28.995+5.438 b

4.150 +£0.957 a 44.358 +6.272 ab

- 71.540 £4.374 a

3.220+1.182 a 42.415+6.523 ab

62.780 +5.185 a

1.774 £0.409 a 63.053 £3.859 a

12(43 5 K Fyqy = 14.275, P <0.001; F,,, =
3.206, P <0.05; Fy, =0.851, P <0.05), Hnt#
241 H A A R R R A, T TR i A 33 385
BR(Fgq =2.587, P <0.05) , O3 ik 2k B} s 1 A0
Bl AR R A, AR 14.57% +3.97% ;1M
B I B W S B A TS 2R 5 0 BEAH b 25 AN
K, B HAF 3G 3 41 3k B 62.78% = 5.19% i
63.05% +3.84% ,
2.2 FEXE LB TFR ML Fn S E A0
I LA AT BT AS [RGB A BT A G S
FHIR AR, 2558 BoR A TCREE B A
TR FEFLW (Fg oy =1.562, P >0.05) , HAfE e fr
LEBIBIAE 15% ~25% Z 8] (K 1) o AN[FETEE AL
XA A i 1) B S 2 AR A (F oy =3.376, P <
0.05) ; 5XTREAH LG, AN AR & B A Bl R BRI S
A T T S 2 S (H [ O U 0 e O B e
PEE T, A S 5 5 0. 882 £0. 048 mg, W] i /&
T A SR 4 BTG B BRI R S A SRR TR

(0.668 £0.031 mg) (E2).
2.3 AEHERETERMEEFRBEEBEY
HI1E R

ENGE/ NP R AW A =By eI R S 3
VIR ISR . AR & I Bk i 5 2R A
BRIETEE 0T B BG , 117 & 1 I e 58 4 1 T 00 R
JRYLH (Fy 0 =7.865, P <0.001) (3. A), P
) ARIE 4 U | gl e R i gl e Ok B i
J& , PRI E 5 40% LU b, 435k 45. 740% +
11.423% , 65.680% +3.503% , 51.440% +11.594%
F145.720% +5.329% , i S FE 294G 65 (1 Bk e R
LR 5.720% +3.503% . 1 7F B Wi BH Bl O BRI
5 BAH LG, 53 2Z Rl R I T 25 57, i Ik
YA R 17.160% +5.351%

HIE 3(B) ATLLE H, A REE AL HE 2 8], 51
PR JE T R A B I 22 5 ( Fo o = 6.102, P <
0.001) o SAIKHs &)y Yk 26 BRI PE T B, Qg
BT % e 5, M 25.740% +5.351% , i 51| 22 %)
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Fig. 1
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E G 4 e 0 44 B 2k B 8% 6 F Lack of maternal care in early instar
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late instar larva; ML. [ Z2\4h du 4G 52k B 18355 Lack of maternal
care in mature larva; SML: [ 2245 f W44 B2 &R 3 Lack of
maternal care in spinning mature larva; PC; [ 85I 3] 4f Gk 2 B i 45
F Lack of maternal care in pupa cocoon; CK: 4>FE4 BRI E %)
I Maternal care in the whole stages. 13 [ AN [~ B35 /s HE 4 [6] 22 57
B (REEFT 208 LSD ¥, P <0.05), Different letters above
bars indicate significant differences ( ANOVA/LSD, P <0.05). [& 2
F113 [A] The same for Figs. 2 and 3.

The sex ratios of offspring of Scleroderma guani
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Fig. 2 The female adult weight of offspring of

Scleroderma guani without maternal

care in different developmental stages
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Fig. 3 Beauwveria bassiana infection rates (A) and

YL EIE R (%)
Infection-related mortality rate

infection-related mortality rates (B) of offspring of
Scleroderma guani without maternal care in

different developmental stages
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i/x;ﬁ@@?*’\ T 18] ] S 4 105 L P AR

WA TR 22 b AR O BRIE 451 , SR B A
Qﬂﬂik&*ﬂl pm, 3K 20 wm {7 LAl Sl
W, W 27 IR il oy AR RO e tiE B
Heil T EA2 ~3 pm; HZH 1.5 ~2 um, FH4:
T FEN b R TSR Z EREZA
BRIE R e 5k . &l 5 R EREE ERIEEY
O, R B R AR T 28 R AIE 5 BR A6 P 18 7 e AR AR AT
A % E HOoh Bk M B B Beawveria bassiana
(Bals. ) Vuill. ,

3 g
B E I B 717 0 BT e
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W, 5 E T AR B, SR, 1
TACETEA W] & & B Boln A 2k BRI 5, IR
gl iy B R 22 4y AR 1 R R D s
K, M0 H, ARS8 B R AR, b D22 il
PSRRI IR o X AT BB VR T B i )y
TIERIZ) B (Gould and Bolton, 1988) , % fik 2k £ i
HE, i A5 TR PCE 5%, IBUE K Z1E F
PR & PrSEA , B 2 i M A7 T 5 o — Jo T, B4R
HATTREE R FEEE, PRk 7L ) 20 P
o, AR R S I ) P 58 23 52 I L P ) 53 00T 19
(fh#i k55, 20135 #RJ505%, 2015) o HZ5R S Hu
S5 (2012 ) 12 T8 14 iy TG b BB 3 4 75 17 S %o - ARA 7 %
R 25 5 — 250, {Eg TG R 0 1) BRI AT
B2 AP L 3B (Hu e al., 2012) , TIAS
WE5E T IR A B TR B e B e B AT o H AR
P L 73 IC R BRLME B AT 2

TEEHARGAET 8 IR R e i i e 9P B AT
AU IR T I T 2 278 i 25 32 SR 37 4
Py AL [RGB A ERSE I , E RCME BR T98 R Ee RE
e S UIEATS AP ST Y R 1 N N S A T G
PR U (AL, 2003) o ) Hoft ot 2ot B e —
R, 2 e B e 3 e Bl B PR SRR,
FRACE TR 2 U ) £ s IR A 3, BUBS AR B R
TR BCAE W R AR, LGk e BB AT Bl Y LR
( Tallamy, 2000, 2001; i & &, 2008; Miller and
Zink, 2012) . 383 %F 15 A B B RO DA AR
YT € e TAUR B R b 2 52 B Bk A
BNl e ARV A AR S &7 4 i e e e
EAAG BB BT S, R W A
TR I m . X REE TR FHZ
gy BUE, SRR O PR A A HE I 1 2 e
A e K% IR BRI T R LA 2 2 R, e g
PARBEY R IR LA, HFT, A R g
PR R e R T A 0 TR A 1 4 T 5 R RO B A
RSB G J7 3 CSRIE TR A SK I, 2011) , £ 1)
7 TR R e R A VB R B B R AR TR E
AHGE , Bl B s AR B B IR A R A
e A v, AT AR R B 4 R A AR T
ARG SCR (£ HHESE, 20045 XHES15E, 2007) .
PR, A5 R i e M g e 9% oy 977 3 K 2 A o 7 o
B B2 52 B FI S e, BRAE AR B PG i i e
WE R B AT — & A= e ) P B0 1 (12 T B R AT
2017) ,FES A BRAD 1 TR 3K B A A% B 45 K A4 A
THH R BIA R, 250 B ER AR e A C

iR 8% B B K TR R YL, 0 H 2 2 #ah Uk
B RSB R G . PR, WA 3K A 4 TR0 B AR
1 | BT B TUR B AR, ] A e
P e P e 857 KA 1 £ TR 1B 5 o7l o e
T H R BIAROCR 28 5E SLa;

At o PE B AL, B At PR B ORPRE N T0A
B B R SF R A THME B E TH I 2
FAEE FHF SN D FRRE SR 24,
HEHEREREF ISR EEEEMO, LR
KRB AR A A FFPRE A9 B4 (4 £ 5, 2006) .
FEE WA [F AR AR IR BE B i R b, 2kl 2 1 B HORAR
THFIT I RIIE X Z /2R, B T XCETEF Sh
(Schuster, 1992), T £ i & LI MEPE$E & N &
(Tallamy, 1984 ) ; DECH HEMESLE , AXAEF 3 H fE
i T8 R I (Smith, 1997) o TS KB,
BSYH H R LTI ZE Nicrophorus vespilloides J& T W&
T YL E 53R 2 % D) A7 3 TR
Z (Engel et al., 2016) , TE N. vespilloides TG KT
bR M 5 B R — A S R R Y
Yz, T R MEVE B A F 5 R, R A R
W A PN TR — R P B (IR TP R ), R
IPRE 2 VR HEPE I S FCAT Sy, A /D B 1 5 2 1 22
TC YRR, AT (S5 E A R 4 B 22 9 U5 RIS ) A
£/ R AV DR 7 S LD/ = AU TR S D
(Engel et al., 2016) , T/ (G AR i )6 5 12 o0
MEVESE R, FOME Rt A0 o T S8R, B — e 7 ]
REJT, R 2 2 5 ) 38 B i A L ) 27 32 0 4
R GEFEAFI A (Li et al., 2009, 2015) , kR
e ARG B & T M
(Tallamy and Wood, 1986) , B O O P AL S A
JFH L8 B A 5 Xof PR R A2 15 T IR IO A R
PEPERN ) 5 N X 0] B2 YR Tk 2e 22 Py ok AR R
FARE A A B2 5 B 58 (Li et al., 2009,
2015) . HHAMEER SIE T AR NEIRR SN
FEAE RIS = AR A

a1, T S R e A 2 oMM P Y AR o
MERIRIFFEILAL &, A5 B AR A Ve B e F AT
R EAR G T, #E— PR R R WA EF 1T H W
PEPEATL R B 3 L T SO, R A A T s B BB At
VR AL SR AL R, R AR W B IR A LR A
SERE R SR ISR
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