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Preliminary study of the bionomics of Agrypon flexorius
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Abstract A series of experiments on the bionomics of Agrypon flexorius Thunberg ( Ichneumonidae), a dominant
parasitoid of the sugar-beet webworm, Loxostege sticticalis L., were conducted both in field and laboratory. The
developmental duration from egg to adult is 30 — 37 days at 23°C. In Inner Mongolia in autumn 2010, the percentage
parasitism of L. sticticalis by A. flexorius was found to be only 3.04% . The sex ratio (female/male) of A. flexorius was
approximately 3. 97: 1. Females and males paired readily 24 hours after emergence. Mating generally lasted 5 - 10 min and
peaked when the sex ratio was 1: 1. Mated females began to oviposit one day after mating and the oviposition period was
relatively short 1 —2 min. Eggs were laid in the head and thorax of the host. For the most part, adults adopted bisexual
reproduction, but in the absence of males, parthenogenesis occurred, which was arrhenotokous. In studies with unmated
females, longevity of females on various diets was highest at 16°C , but at a constant temperature, females lived longest on
a diet of cane sugar and shortest when no food was provided. At 22°C , females lived for 11. 7 d when provided with cane
sugar. For females which laid eggs on the host, 20% hydromel was the most suitable food for parasitoid longevity and
reproduction. The parasitism rate of L. sticticalis by A. flexorius was highest when 4th instar hosts were available. Average
parasitism on 4th instar hosts was 40.23% , and the parasitoid selective coefficient was 0. 47.
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Table 1 Body length and width of Agrypon flexorius
RHE BB K £ SE(ZE M) (mm) 9 + SE(Z1H) (mm) IR

Developmental stage

Length + SE( range) (mm)

Width + SE(range) (mm) n

1 i 4 1t

1st instars

2 i 4y

2nd instars

0.982 +0. 536Aa
(0.85-1.07)

1.306 +0. 658Bb
(1.13 - 1.54)

3iRgH 3.648 +0.191Cc

3th instars (3.02 -4.31)
4 ¥t 4 7.412 £0.274Dd

4th instars (5.68 -7.99)
i 5.842 £0.213Ee

Cocoon (5.22-6.02)
i i 10. 866 +0.291Ff
Male adult (10.67 -11.01)
I e 12.574 £0.972Gg

Female adult

(10.81 -14.22)

0.354 £0.215Aa

20
(0.30 -0.54)
0.384 +0. 381Bb
22
(0.34 -0.40)
1.820 0. 172Cec
23
(1.640 - 1. 960)
2.912 +0.254Dd
24
(2.33-3.20)
1.422 +0.235Ee
25
(1.12 -1.66)
— 16
— 18

o RP RNV E £ ARMEDR , £ Duncan’ s FrZ WK, BATHIG)R Fn A AN RRS FREFRRZF R B E (P <0. 01);
RE/NE FRFR Z R B (P <0. 05), T&F.

Data are mean + SE, and followed by different capital or small letters in the same row indicate significantly different at 0. 01 or

0. 05 level by Duncan’ s multiple range test,respectively. The same below.
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Fig.1 Morphology of Agrypon flexorius
A WA A B MR U parasitized host cocoon;B. B egg;C. 1§34 Ht 1st instars; D, E. 2 #84 H 2nd instars;F. 3
W 4 Bt 3rd instars; G. 4 #3441 4th instars; H. 1§ cocoon; 1. X4k H A U emergencing of pupa;J. K34k H A9
i fleshly emergenced adult; K. M4 female adult; L. HE% male adult.

FH0) 2 AQAF A e TR U6 SR AL , 40 30) 22 D e 0 i 300
BB 2 Phoy 13601, T RE. 9 HirH
[ 77375 B M S TR B 22 ERE R O 8: 1( 3R 2) ¢

F2 2012 FEMIEMIZIEEHE B AL RAE
Table 2 Investigation on natural sex ratio of

Agrypon flexorius in 2012

L 6H TH 8 H 9 H
Sex ratio June July  August September
s (k)
90 30 114 45
Numbers of eclosion
?:4
1.5:1 5:1 1.36:1 8:1

Female: male
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generation
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Ist e *o  xO  O0 0+ + + o+
generation

2 1%

2nd L A N (O B (O R (O B () 0)
generation

2 EHIEMIRIELE AR E
Fig.2 The life history of Agrypon flexorius

R H adulty; % (OP egg; O 4 H larvae; 0 1 fQUH st pupa; (0) ;2 U A0 2nd overwintering pupa.

E: [f] early; M; i) middle; L; 4] late.
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i [8] Time (d)

B3 Pisa
Fig.3 Eclosion lattic

1 HeSex ratio(9/3)

1 2 3 4 5 6 7 8 9
i [A] Time(d)
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Fig.4 Sex ratio of different eclosion days
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Table 3 Fecundity comparision between copulation and not copulaiton female

B AR R RIES H 8 W B H 451
b 3 _ (k) (%) Ck/&) (%)
Number of
Treatment Number of Rate of Emerged Proportion of
female
parasitism parasitism parasitiod female
KA L
10 1.212 +0. 252 Bb 12. 107 £2.53 Bb 4.204 +0.414 Bb 0 Bb
Unmated
AL
Mated 10 10. 000 +0. 000 Aa 100. 000 £ 0. 000 Aa 11.701 £0.264Aa  32.003 £4.425Aa
ate
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P ) BRSNSl BRI [ SR X A A G0

WA W EE I, R4 PALIE W TE 16
~34°C[a], Lk 20% U %K (10% BERE K i K A1E R
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Table 4 Influence of food resource and temperature on survival of Agrypon flexorius ( before oviposition)

Ty W B A Q0 0 75 i Longevity (d)

TR (°C)

R R ik b 4 8

emperature

No food Water Sucrose(10% ) Honey water(20% )

16 7.561 £0.193Aa 21.000 £0.762Aa 32.663 +£0.031Aa 29.676 +£0.893Aa
22 4.212 £0.395Bb 12.784 +1.591Bb 17.114 +£0.793Bb 15.000 +0.941Bb
28 3.333 £0.294Bbc 8.305 £1.282BbC 14.442 £0.930Bb 12.111 £1.641BCc
34 1.898 £0.262Bc¢ 1.202 £0.720Dd 1.564 £0.241Dd 2.000 +0.374Dd
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1.008K
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0.60
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115 % Survival rate

0.20

- JEEHE Sucrose

-®- %% Honey water
-4 7K Water

-#- IR No food

0.00

— e —

3% I a] Survival days(d)

Bl 5 22°CT 5 ih 45 B 4% 4 0% pY B 7705 Bh &
Fig.5 Adult survival curve of Agrypon flexorius at 22°C
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Ik Iy HE R ) B, A TR ARG B Oy - M B T i 4. 27
d MR TR 2. 67 d, =B 4. 42 d, BAE T
$h 10,00 3k 5 HIR Ry 10% BEME W, #b 58 T8 7K i

FURT HIE KR MR A A0 36 T i T A BE 4 e BAH
1o TEHRMERF F 51T ,20% W 8K e 16 A %5,
R, PR P T RO 10 3, 5 HARE
FrAAE P 22 S 25 OO HEE, P K T I RCR
6. 86 Sk ;i D B2 K FIR AL, H 3% P 7 1%
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Table 5 Influence of food resource on longevity and reproduction of Agrypon flexorius ( after oviposition)

i

P F i Longevity

7= B AT s 5

Food resource

? Female

3 Male

Spawning period Offspring No.

1 %% Honey water(20% ) 4.275 £0.312Aa

JEHBE Sucrose(10% ) 2.742 £0.491Bb
7K Water 2.126 £0. 154Bbc

ANIEA No food 1.634 0. 071BCde

2.673 +£0.343BbCc
2.982 +0.201BbCec
1.811 =0. 201BCcde

1.233 £0.061Ce

4.422 +0.723A 10. 000 + 1. 000Aa

3.215 £0.521AaB 6.862 +0. 852Bb
1.963 +0.212BbC 3.713 £0. 601Cc

1.184 £0. 124hC 1.500 £0.311Cc

2.3.3 MREENARBHASTENEEFE N
6 A, B b U BT AK A X 4 % 5 b 0S4y By
(25 R de i, T4 40.23% IEFE R BN 0. 47, H
WS WA 3R, FAERSH A 23.71% A
20. 02% , e 2840 K 0. 29 1 0. 25,

2.3.4 @XM Em M G I R A I aL

HEGR Y (ER8 B A v 1537 A R e il A %8
PR, A A — S 5 1 0 U A A A MR AR
PR 5 18] B 1A — S R R R S ARG T s HOL
TRFZE T, 2 AT AR H 9% BR 5 B A% d 86 g o e 2L 4%
SR A 1] BV 48 A T B R e U A BE 1E) 1 e )
K (8 R AT A BE 1) B RSB
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Table 6 Host-select of Agrypon flexorius to different instar of Loxostege sticticalis

. EINCRIG A A IR (%) N
AF F 1 \ \ . e
Numbers of Numbers of Average parasitized
Instar Selective index
duplication parasitized host rate
5 5.999 +0. 191Cc 20. 020 0. 00313Ce 0.250 0. 00452Cc
4 5 11.873 +0. 111Aa 40. 231 £0. 00504Bb 0.470 0. 00403 Aa
5 5 7.200 0. 113Bb 23.710 £0. 00596 Aa 0.290 +0.28141Bb

3 NSt

3.1 EHMEMREERBERESUE

AT 5 25 5 e b U ) A A e 20y e B A A AR
R S AR, 0 5 12 0 P 22 00 1 % (2 1% 3 %
REZEWH, 23CRIEEFHL T, BB EHT
IR F] 5 2 30 ~37 d 31X 541 (2008 ) 3 A iy A
AT LS LAY T 40 d B EIR EEAR W) G o R M R H
TRl 25 A ¥ Phytodietus segmentator Grav M\ G
B B 58 7 32 ~ 38 d ( Anisimova, 1931)
Phytodietus piticherrimus Cress 7 % 38 ~ 46 d
( Simmonds, 1947a ) ; Melanichneumon rubicundus
Cress 5% 42 ~50 d( Wishart,1949) . M & & I [A]
B, RO W Bk M M & H OB R OB K E S
P. segmentatorfH 1 .

3.2 ESHUAERA AR GEGE M ) AR

T b, W R A e o e B 4 el B ] R
BEELA , 10 HAE 2 QR IR b %5 A R B . T
JERE FR SR 4 Ry B A R B A A AT AR RO
0. 049% , A 5ty W I e O R 265 - 03 R 4R 14 4T
B AR RN 3.04% o LR AR B X R AR 2 A
SRR, 1 TR MR A S B L 4 R AR
I A B A B AT A AT R L (D
W 22 Foft A A M O T 458 A A T A T T A
0 36 1) 2 A= s QB AR B IROR AR L R T B
R ; G RO M DX R B, KUK, H Y
i 28T 22°C, 52 Wi M e 1) 77 o ML AR R M
AT DL H A M R A A0 0 A A R A2 e R
BRI AR

3.3 EMEMEEENTE NEERETN
e A A e S R A IR, R E

PEAT W A 58, /0 KM e o DE A7 IOME 2R 5 . B0 2

PR R B . 5 2 2R R M MR A AR A

Cryptus inornatus Pratt, ME ¥ b M 1 35 A6 B K 24 1
d, JURJG 7 ASSIE , AR 520G OB 22 h I i, O 22 7 7
AN 4 RO T, o A A 4R i ((Ullyett,
1949) . M. rubicundus 4L )5 B 7] 22 B2 , Bff ik W 5
AN 1k 22 e — U, B Bl ATL 7™ A e b 5T A 0 7 Sk
¥, an SR u A s — ik A R ( Wishart,
1949) ,

ety R ] A% A 04 3 R B A AT T Al R Sk
Ho R, S bR W2 b K BTG B ) BRI 2 I 3
4y HUTE 32 B 75 AR 0 ik i 25 A T 4 Bl Sk BB
B PR NCA T S kA AR B 0 Mook, PR O A R iR
WEHE 4 W% DL AN 3h ) B s A AF FE 0 A AR, X
U, T b T A QT 4 T U 4 ol B A AR A
i g — N DAL

3.4 FEEE(EF.RES) X E ih 15 B 4% 15 1%
Fa IR,

el B e 7 A ) U BT D SR 2R )
A K il e 5 iy, 0 109 e VA W 77 i e 1, L
Fm 2 i A Bl —— " B X B R E R 2 80
PR IR ) AR I G 4 7 BT A T A
b TG K 5 #b T8 IR A i R, A il &
el T B Al—— ffy 2 AU, 3X Ul W] B0 I ) P B
TR BOAH 4 (X%, 2008 ), P. piticherrimus 1E
24°CTF A MR 7K 0 4 W, M B T dm R 2y 30 d
(Simmonds, 1947a) , Meteorus loxostegei Vier 1] M
W K W A BEL REOWE, A5 fm A8 AT gk JL A
(Simmonds, 1947b) ,

TE 25 A 77 R AR B0 T, M e 7 ] IR 20% i
KR SR I& A 7 B, i H A A7 IR R, M AL
SRR ey, TR 10% JRE M, SR A e 11 7 i A G
{EL M 0 1) 3 i L 7 B A L ORI Ak - e B A A
20% WEEK AT RO, B2, FAEBETINE
(18 75 i W Jb L AN 7 B9 114 5 A

PRI I 28 PN B I 8 30 A A e P A ey e, A 2
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A HGE R K H BIE T A A Bk 1, AT eT R U
MR TRE I, O > i I A A e T i, o A MUK B B S
U ST IR, R 205 A A e e K RO

3.5 PURIEMERT AR EIE SR

T by L SR A 0 I 3 P 2R Oh 4 iR R b IR 4
H RO 5 i d, HIBEEE (2010) 84 & BLAE 3
W4 75 35 &y e i B ) b I AT A 0 e, AT B M R
b B T A A 0 W] DR AR 34 A R4l L, SRR %
Z/A] A B4 3 TR A A .l AR S 56 ik
— D E T R M ) A A 8 R B A A T A I K
44, ZR21(2008) i A A FLEF A1 AT M 05 BT RS A 8
AR S W HUh F AR RN 33.25% , = N iR
B 5 W4 AT AR A, A A R R IS 60% o X — 2
ARSI A A, AT RE 1 PR ) 7 &)y ik
A 2R R B R UG BT BE 4 B ST IR 42 560k
FI T 30 08 /N 9 R 4 R 00 SR &y Ui R R ROk
T 30 /N B I A R B A S 56 55 25 21 (2008 )
FEH B ) KN 25 5, T i — 2 R
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