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Seasonal Occurrence and Summer Diapause of the Onion Maggot,
Delia antiqua (Meigen) (Diptera . Anthomyiidae)
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Chung Gyoo Park’, Jai Sun Hyun? Dong Jin Cho? and Kui Moon Choi!

ABSTRACT Studies were carried out to examine seasonal occurrence and emergence pattern of the onion

P

fly, Delia antiqua (Meigen), in the field of Chinju city in Gyeongnam province from 1984 to
1987. Trap catch revealed that the onion fly hall three generations in a year, the second flight
being partial; the peaks of adult occurrence were at mid April for the overwintered generation
(1st flight), at early June for the first generation(2nd flight), and at the period from late Sep-
tember to early October for the autumn generation(3rd flight). It was shown that parts of the
pupae in the first and almost all of the pupae in the second(or autumn) generation underwent
summer diapause. The pupal periods were less than 22.4 days for the non-diapaused pupae,
while those of the diapaused pupae were from 88.5 to 145 days in the first generation in the
field, being shorter for the pupae pupated later. This resulted in synchronization of the emerg-
ence of those diapaused pupae at late September, with the adults from the second generation
pupae. The ratio of diapausing pupae increased among the later pupated ones in the first gen-
eration; the pupae which had been pupated in early May included 43.8% of diapausing pupae,
while more than 86.7% of the pupae were under diapausing state for the pupae pupated in late
May and thereafter. More than 93.3% of the pupae went into diapause, regardless of pupation
time for the second generation.
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Fig. 1. Acryl cone trap designed to capture onion flies.

axE R E gREe BT YA F
Hile Ao Z g2z e, o8 grd 9
7l 92 olagdo M= FHEA g1 sEL
8t (Yathom 1963), &2 K4r&k (Kato 1958)
I BURE ¥ ZERG F 1959)dME JE5
AEE& EFA ®b7] A= sy FEL
gtoh et A 7hgdd SAgse uxyn
gt ZE A7} Hu7] AH 2 FEE sl
FHol f71"HE A7, F2AV], FEFY 25
E dE, 237 F9 FHAHY dEide 9
Z T o3 olm BzdE ¥ A (@ B
1987a, b). A7t 4% 9 WAIYFE LER A o

g oa Aozt e, B (1958)e A AR

Aol JiME & 4Aw ARG ok (K
FdAe A33 43¢ HIY ¢ A}z 3
A3, ZF (1956)= KEROIA 4 4~5A0) LAY
o 5o #E (1941)= KEAA KEHER
of 9% 429 AMY 2%e FAEIT, 79 o

Ao FAhe}l 1S AU By 74R
E 84 3slesAe dAFol =3 Fgz sy
b g2 52 g 4¥8 F3ld Syvgd
A azpeime)7t |z 33 LAgEe FH 2o
otz JIHE FoiE AL Yoy, B =B
ol e AR EAN AFd AFoA 4
ZALG Ao B LG ofLJo M A&E 29|
SN E AT Aeln)

W

MEo| WHAH

AZxol LA AZLL 1984 dEE 19879d7RA] =
A8t} '84'd 3} "85\ d o= Malaise trap (South-
wood 1978) 270 &, '86\d3} B7doE ¥ 13
22 ZAd7] wrap 1070 E EAsHed 2 F 8
Ne AdsEAETL Wl FAEZ, 270 JF
T FMEF X3 dld AEFEFE 2A



232 }pREE2EFE A

3lch. e ¥3eF+= Brooks (1949, 1951)
o Mgl w2} nze e Huxe| R g
T &

H1MCH oF) JHHMZ2| AT

198433 1986dql 39 3tewH 5Y skt
A 10 HHe g uATe e AHE L ¥
o 205E FHe &3 ¥ AHeS Ao
232 TS ¥ 4 EE TN EE 2AE
At

Ok AR &S| R84

BAEL AIRYH FAEL ol HA WelA
YR (38 x25 x10cm)d] &% ZHE o
1 go g g 4 (FF  AFH) T2
o223t f%& AFHIACE oke] FmploA
5L E A} Al 4B (60 X 60 X
70cm) WelA S8ARSG. 459 FHol2e
yeast extract9} H8& Ao "ol FAX &
2 dgzgtaad gop &upslE @l FAG. 4t
AR EAZN Yz S5 Hefd 4o
AbgAF ol @ojFgith uxteldele e B
Hol =2 muy Juxd FAd ATE G
& FEEEL ol FHPoZE 2~38 EH3}
o FAR JRAFRe] Fate] HFSIATH A2
e FALole ALMUUAEFTE FAA TAAS
4 ol 23, AT AlMe FL
WP o R A3t

2714 EZ=AL

ofe] A F& ARIAA 5~10¥¢ HF
22 £& P3Nt R FAE EYU of
a2y ¢E (65 x115cm)Y & Ho BT &
< 5cm o2 B, YFUL 27 FoAlE
REg 27 Y3t FAE B89 FHE €2 F,
AB 9 ARl ARZ UREE o9 FHo E

oY $HHE 43FE 2AA

a1 3 u@

Vol. 29 No. 4

48| WML

AAFE AH9 ofolA 4dFL ZAR 4359
HgLFe a9 29 2o T SsE 4 332
Al A7 LFAUIL 49 Fo, 28171 HFol
69 A, 387 45 99 e ~109 Aol
Atk LR 5L, gAY 287 4%
o TANYE FRAY 28719 387 H3
YA 7l HHs] FEEY, 45N 433 3
8l7] 459 wAgo] 28] %9 oA b3
o a3 =ovhe Holth Iy 29 H4F 2 #
gt fAbdHol b2 wEel HAFS A
Hog £& glov 2 Yygoez =AE 39
YA G LAFe] HAYL v=dIdoh F
(1956) & KERAI el A 4~5Md) ZHasicia
o HARAY ¢ As ARE AAFHAE=
skt @3 R (194D g2 JF o T4
HA71= 45U HdFol 49 F3le R 59
A, ALY 4 Fol 649 AdEollon 795E
897 A= ATl A, 9¥el oA Frhed
T gt & A AR A9 43z Ao
B (1958)2 AW AHSAgE o FAs4L
Bl d g Bt ot ofeje i
o BYLFE ZAG AH, AlEIE 59 4F
&, A287l= 69 A, Aldsre 9Y FeE~
1049 Aeoldevt A3y 43 AR 9
gtd APstA R dded, & A9 E
e} vlms & u A3EY] HF e LG A
A3t7) WEA HRez AyAEGYG. ® & F
(1981) & AKEX A 157]9 SYHAP7]= 4
4 3, 287 69 Awoletn Fsith

azrelatel o] A BB HUE 4E5Y
S8 A7l X met Agek zolrt oA
g o3, 29 FIE FoMe d 2~34d
E A ¥ £HEZ KRS i, MR HF
& REHoE A= HLvl Broiu g
(Hammond 1924, Armstrong 1924, Lafrance &
Perron 1959, Perron & Lafrance 1961, Ellington
1963, # F 1967, Eckenrode et al. 1975, Loosjes
1976, R 1977, Carruthers 1979, Liu et al. 1982,
1’ =3 1982, Whitfield et al. 1985). 28] 4



December 1990

First flight from

Korean J. Appl. Entomol.

233

260 . X Third flight from
winter diapaused .
summer diapaused
- pupae X X 1984
pupae
220}F ° -0 1985
- o—-——0 1986
kel
§‘. 180 o————e 1987
)
b o — —e 1987
@ {onion nursery)
L] 140p
-~
o X Second flight
.- from the first
° 100} generation pupae
g i
= 601
- \
\
20 \
— -
% L E ML E ML EMLE M L E M L
March  April May June July August Sep. oct. Nov

Fig. 2. Seasonal fluctuation of onion fly in onion and shallot fields. Two malaise traps in 1984 and 1985, ten cone traps in

1986 and 1987 were set up in the field, to capture the flies.
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Table 1. Age structure of the onion maggots in an onion field, average value of 1984 and 1986

Sampling No. plants Total no. Percentage of

time sampled of insects*® Feg Larva Pupa
Late March 33 4 0.0 0.0 100.0
Early April 40 10 80.0 0.0 20.0
Mid April 40 85 77.6 21.2 1.2
Late April 40 269 420 58.0 0.0
Early May 40 455 16.7 82.9 04
Mid May 40 425 35 87.3 9.2
Late May 40 232 17.2 64.7 181
Early June 20 51 49.0 49.0 2.0

¢ Number of insects separated from the onion plants and soil samples in two years was summed up except the sample of

early June.
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Table 2. Emergence of the first generation onion fly in the field in 1986°
. No.of . .
Pupation pupae Non-diapaused pupae Diapaused pupae
time tested No. % Pupal period® No. % Pupal period®
May 1-9 50 33 66.0 11.7 £ 04 17 340 -
(5-16) 1103 £ 23
May 10-20 60 37 61.7- 65+ 05 23 38.3 (104 - 155)
(2-13) 1043 + 2.6
May 27-30 60 8 13.3 101 £ 0.9 52 86.7 (76 -114)
(6-12) 1107 + 14
May 31-Juneb 60 1 1.7 480 59 98.3 (111-137)
1020 + 1.3
June 6-10 60 0 0.0 - 60 100.0 (93-112)
942 £ 1.7
June 11-17 30 0 0.0 - 30 100.0 (84-113)
885+ 15
June 19-25 30 0 0.0 - 30 100.0 (79-101)
Total 350 79 22.6 19.1 +£ 9.7 271 774 101.7 £ 36

¢ The larvae of the first generation were reared in wooden boxes (38 X 25 X 10 cm) supplied with onion slices under
netted house in the field. The pupae extracted from the boxes at every five to ten days intervals were buried at 5 cm
depth in transparent acryl cylinders (65 x 11.5 cm), and under bare soil in the field. Number of emerging flies was

checked daily.

% Pupal periods in days; Mean + standard error and range in parenthesis.

Table 3. Emergence of the first generation onion fly in the field in 1987¢

No.of

Pupation Non—~digpaused pupae Diapaused pupae
time fb’;ﬁ No. % Pupal perio®  No. % Pupal period®
May 4-9 80 45 56.3 224 + 0.2 35 4338 1450 + 1.6
(19-29) (136 -166)
May 10-20 60 23 38.3 188 + 0.8 37 61.7 138.1 + 1.8
(11-26) (125-156)
May 21-29 80 2 25 150 £ 1.0 78 975 1289 + 1.0
(14-16) (115-145)
May30 - JunelQ 80 0 0.0 80 100.0 1166 + 1.2
(97 -139)
June 11-19 44 0 0.0 44 1000 107.0 + 19
(87 -122)
Total 344 70 20.3 187 £ 2.1 274 79.7 127.1 + 6.9

« See notes of table 2.

¢ Pupal periods in days; Mean + standard error and range in parenthesis.
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Table 4. Emergence of the second generation onion fly in the field in 1986°

Pupation Noof Non-diapaused pupae Diapaused pupae

time f;‘:: No. % Pupal period® No. % Pupal period®

June 26-30 45 3 6.7 20.0 £ 00 42 93.3 865 + 1.6

145 + 05 (73-102)

July 2-7 60 4 6.7 (14-16) 56 93.3 80.3 + 0.9

(75 -94)

July 8-14 45 0 00 45 100.0 76.6 + 1.6

(64 -89)

July 15-19 42 0 0.0 42 100.0 653+ 10

(53-75)

July 20-25 75 0 0.0 75 100.0 629 + 1.3

(47-73)

July 31-Augd 48 1 2.1 15.0 47 979 25.7 £ 09

(22 -35)

Total 315 8 25 165+ 1.8 308 ’ 975 66.2 + 89

“ See notes of table 2.

* Pupal periods in days; Mean + standard error and range in parenthesis.
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