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Factor s influencing the mating behavior of Gephyraulus lycantha
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Abstract [Objectives] To determine the factors that affect the mating behavior of the gall midge, Gephyraulus lycantha
Jiao & Kolesik, a frequent and recurrent pest of Lycium barbarum, in order to provide information to develop techniques
controlling of this pest with sex pheromones. [Methods] The mating behavior of G lycantha was studied under laboratory
conditions and the effects of age and host plant species on mating frequency and duration were statistically analyzed. [Results]
Adults generally begin courtship and mate immediately after emerging. Mating behavior has three aspects avoidance, fighting
and mating. Both males and females search for, and identify, mates. Copulation has an obvious dynamic, hourly rhythm, which
is mainly concentrated in the light phase of the photoperiod, peaking at 2 h (8:00) in the light phase. The average mating
duration of adults was (32.49+1.67) s, with most in the range of 10.0-50.0 s. Multiple copulation occurred in both male and
female adults, but was more common in males. The frequency of mating by both sexes significantly decreased with age. Host

plant species had no significant effect on mating behavior. [Conclusion] Age is the main factor affecting mating in G
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lycantha. These results indicate that it should be both feasible and effective to use sex pheromones to control this pest.

Key words Gephyraulus lycantha; mating behavior; influencing factors; age; host plants
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Fig. 1 Calling and mating behaviors of Gephyraulus lycantha
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A. Female courtship; B. Female encounter female; C. Male attracted by female; D. Mating of male and female;
E. Male fight male for one mate; F. Multiple males compete for one mate.
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Fig. 3 Theduration of copulation of
Gephyraulus lycantha
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Fig. 4 Circadian rhythm of mating of Gephyraulus lycantha adultsin the laboratory
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Fig. 5 Mating times of Gephyraulus lycantha adults

2.3 MICAEEE R ERRINE R

231 FBHER®THROERLZENSEE M
FO LT BRSO J R PATRE EAT 2 RS, E LA i
Al 8 25 T B R ) 28 R BRI s B (&1 6),

AN T B 5 11 1R 50 S A ) e OB I L 28
JRE VR St 2 M SRR R 3G R R (6 A
Hrbr, 00 6. 12 h IR P52 R B
B T HALRHE (P<0.05), JELA 0 h B4 B 22
R, ik (26.67+2.67) %K; M 18 h

TER , MRS e B 22 R BT IRz s, Y
M FIK 30 h BB, H5HE R AR IREGE
FIIRA ., BEE ME AR 38N, 5 A osg B
SE (1) Bt 171 i 25 58 R 22 D 6 0 2 38 8 i K 22
(Kl 6: B), 7eEMfidinf i3Ik 24 h i, H5HE
A BRI IR B =, S (61.81£4.00) s;
25, BEAEME DO, R 5 R AR
B T LRI T T B, (AR EETE S0 s DL B, HAS
[i] B i 8 55 R S R AR K 2 [ A
FEFRE (P=0.094),

AN T B 5 114 T 1540 S A ) M R B X O
5 M b 5 R YR BRI A E NI 88 i S R R
B (E6: C)o HiHr, 0h A d 55 e
LR E R, T (24.33+£1.86) IK; M
MR 2L 30 h FRG, HSME R AR
OB AR T HAL TR (P<0.05), HisRIHRAK
fH, CH (6.33+0.33) WK, Mk M)
B, 5 S R AR A B R] it 5 R 28 T 1Y)
BRI AA L, HA RGBT (F
6: D).

AR I s % R e B XGJi, Bt ES i
Iz, HAZ BRECE TREEE (K 6: E). H
1, 0 h BFES R BB &, 5
(25.67 +1.86) K YHUREHEE]IE 36 h i,
HAZ R B EAR, {h (10.50 +0.50 ) K. T
T B 1 28 R LRI KA L 0 h B B Sk d5c 0
Bl 1 S 3, AR AR LR K 2 B H
A (K 6: F), MM, HMERARZEE 18 h
ST, HAZ B Kk R E, R &S T
A s R 22 B (P<0.05),

H AT, AR LTt TG 2 R — 1 ]
IS IE N, PP A, HAP 4 sg Bk
BB R WD Z B AL R RS AR N %
Wrkan o Herb, b HRs 8 AR T X I A 1 2
BRI K 11T 224 e ol e % ] o 2 A s 2
X HAZ R = A i 2 R
232 HFEHEYMAROENZTENSmM
FOLLT JUSOME e F TR 4 A B2 A AFAERT
HAZRKEL (P=0.61 ) FIZg B HFERTK (P=0.92)
ZHTREES (£ 1), Hi, fFEITMHEY



3 PN H 25 MIAC LIS S AT o e S i R - 867 -

35-/’; @70_3 . e, e
e 30|
2ol K A 2E G
® £ I ° abc ~ 8 I
«— 20+t abc E L
=% L ab '15595 40
%E(E 15 a w5 30r
E 10} ®E 20f
=
Z 5r g 10}
0 6 12 18 24 30 36 0 6 12 18 24 30 36
WS (h) W HUNER (h)
Female adult age (h) Female adult age (h)
301 € _ 1207
w2
g2 be w100}
£ 20 ¢ be 2E sof
=% 15 ab e
]]/E B E o) 60 B
%z 0 . 2 ®E 4o
Z 5 RE 20}
0 : : : : : : : a 0 : ' ' : : ' '
0 6 12 18 24 30 36 0 6 12 18 24 30 36
T A8 (h) MR & (h)
Male adult age (h) Male adult age (h)
o E _120(F
[ c < a ab
100 [
o5t be D © ~& ab
HE 20! a be — g 80y be ¢ c
X 15t ab -1%“5 60 ¢
I a o
KS 10t %’%8 40 1
<
; 5t g 207
o o
0 6 12 18 24 30 36 0 6 12 18 24 30 36
LAE (h) LA #E (h)
Adult age (h) Adult age (h)

B 6 MLl A e X 2 X RS20
Fig. 6 Effect of age on the mating of Gephyraulus lycantha adults
A, R[RIEES et S RO B AN [ o R A S FR AR BRI 5 €. S [ I A R A 52 FR UK 5
D. AW AE R RS RAF LIRS s B AR R ) B A2 R IREG B AR I B i S A I
A. Mating times of females at different ages; B. Duration of mating in females of different ages;

C. Mating times of males at different ages; D. Duration of mating in females of different ages;
E. Total mating times of adults at different ages; F. Total duration of mating in adults of different ages.

x1 FAEFEEVLEXNMICLERZERAZM ( EHEARER)
Tablel Effectsof different host plant treatments on copulation of Gephyraulus lycantha (mean+SE)

syei N R g SRR

BEME (P)
Groups Blank control Only young bud No young bud Complete Significance
branches branches branches
23 Yk
SR . 16.50+6.76 8.50+2.40 10.83+3.05 12.67+3.65 0.61
Number of mating
SRR (s) 35.34+7.22 31.27+6.34 31.41+6.34 34.89+5.20 0.92

Duration of mating (s)

AFAEBAAE TR ZERARE (P>0.05),

No significant different in copulation under different treatment conditions ( P>0.05).
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Mg BAFE K s, 4038 (16.50 £6.76 ) IK
(3534 £ 7.22) s; HUORFERREBAFCAL
SRR TCLN A R SRR B s FEAUOR B W78 Bk Ak
BLIC SN W R B EE ) G A E  BEE S ES IR N
AR, U (8.50+£2.40 ) YKAT (31.27+6.34) s,

3 H#HitHitit

TSR B, FIAT 21 98 B E SR A 3 3
Hia T, 2 b AR a0 7 O g R i
&, AT AR, RIBESERE, A
MR 5 e TR A R o Y A o A I I, —
2T B A AR R, e 2 o B M e
HATACRE . Y A MU, B o o R A
A, ME AR B 7 I g TR A B
HAHBEL AT o T e S R O N,
KRESHT3}, £ AL, TR RIT R HILAT L,
MR LB % A 58 5 O PV AE B8, AR
AEFEIIRE o X —FPE 5 3 6 Rhopalomyia
longicauda . M1 Rhabdophaga saliciperda. #i
FL - Obol odiplosis rohiniae 25 Ak 22 1 £ 113
BRI A5 R — B (XS, 2008 55T,
2011; HEAZT K, 2019 ),

— A Sk B A B8 R R P e R ) —
ANFEBRHIE, SREm R A B AT R, YRR
TN A R L (WA, 2020 ), HEH
A DAAEAS 2 4o 8 v 3 ot S 4K 52 R B ) ke 36 A
BT, IREN A MER | BRIRH O LER M H
) (A3E5L, 2004 ). (HEXTF A B 5 il 46
B AR, G238 FC R R i 25 PR A i A 2 i
et e A XU A 0 T e S BEAR Y, A FE R
i SCHCHLARAS 3 | 3Bl £ XU 45 ( Jones and
Aihara-Sasaki, 2001; yE 2 M55, 2015; k4pHp
85,2020 )o MR 2T BRI R A A Al R, S 1-2.d

( XUFEEE, 2020 ), MiHAFHI5E REHC R (32.49 +
1.67) s, HRZHEHLE 10.0-50.0 s, X 5HIFLM
iy Obolodiplosis rohiniae, 512 iR # I Bradysia
impatiens 5522 FE A 4 3-4 min A9 X0H H B AU
Lo, Bl R ERTAE, 20115 A LR £/
Me, 2019; AjEMSE, 2021), WRERLEA A

BB UL S AT 7= A W AL BE R 2R, [l L
A& L B 18] B9 K 38 AT g -5 HE YRS A R/ NSRS
w2 H K (KAEAELR, 2002; 5815 RS,
2009 ),

B LR B AT N B —E B R, AN
[P R e e KN B Rl A fe , HOR AT
A TR 2 AR 25 57, 32 B M B PR 5 1Y) 445
(i) s 0 A B B 5 1) — D L AL ( Gavrilets,
2000 ), TESEIREAAMET, MIFCLLB )58 BAT
RIS, 7R | 7:00-10:00 52
BB Mg v, T 3280 Contarinia sp. 2 7 F2 152
FE( R A& RH, 2017 ), L AZ Bk 2L Contarinia
sp.ZEEMIE TR (5KEh, 2016), 3 iy
LRI 2E S ORIE T 45 B Z M A G PR B, 1A
LT AR 22 5 o AR B GA IR A R 2k
Rirp, BlansEH B R AT P RISER K Lymantria
dispar asiatica >R{f 28 AT HAHT T 5 A
[ Ffr )4 5 S8k Thaumetopoea pityocampa., 1%/
#} ik Micromelalopha troglodyta . %j # %
Parocneria orienta ¥IANE (B34, 2017 ), A
WL B, FAC 20 s R A AT 4 K]
UL, B R R B = TR, vTREEE
RS 52 0 1 R ) AS TC T BREE o A T UK AR

(2020 ) B 5% & LR /K i1 Hermetia illucens 7 [
Rt B 5 A e I BR B 25 AH G, O R
JEART— e (I, SFEIG R R, 2 BA i
('

B AT IS AROR FH Y B 28 A2 T SR W 2 2 Ik
. KR RFZEAR, 25 2R ASH Y R
PEHIHEANE, H 2Kk Agrius convolvuli, 7N
2% Agrotis ipsilon S5 AT DL S I 2RSS L

(PLiEE s, 2017 ), MEPEZWRACED, A DARIIE
S AZ B i i ( Baker et al., 2001 ), BEH S
Drosophila suzukii . —fk# Chilo suppressalis %5
M2 52 WRACH (XIUKEF, 2017; S5,
2020 ), HEMERTESES, HARAMEL, >
ATERIPLS R, B2, M ARAS 35
& REE (EBESE, 2014; RBE, 2016), [H
Hf I A 53 R UM I 38 A A 2 R 2SS Bl 1) )
P CPRMEESE, 2020 ) AT 2T P8 A i R 3
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AP AT AZ R 10 Yk, ELME B A A2 R YR H 2
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FHVEE o HH ()R A i e T DE e 2k sc g, 5
Rt e 58 S R P R I R (XA
2008 ), FE BN R 2 Uk sg RIS H Rk AL
21 e FH [B] B3 3 X B R — B 2, HARR
A 75 B — 2 50 0E

B I R e B R AT N BN R
Z— (FEEWE, 2022; DMk, 2022), A&
FFREE R o, RO B A A3 i, A 21 8
I M 1 28 R R BRI, TR RE 05 o X 5
R 22 Fh 25 B Ak A iy i B ) G B 36 A SE LA T2
(A 45 S — 3, 7 LR e R Ay I 2 o 30
ARG, B AR P AR SR Al R S S BOE B e
FAR (B A AL, 1989; &4, 2014;
PRESAE, 2019 ), H T HAC LTI Y fe {452 R I
e PIML IR 0-6 h, [RILAERTIE AT LA
X4, PR S T A S AT
PEATRR R, At i i L 1 B S R s
DI/ A R, TR ™= B i, 3A 2454
MR 2T f5 AR R AR 1 E Y
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