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Biological Characteristics of the Aphid-eating Gall-midge, Aphidoletes aphidimyza
(Diptera: Cecidomyiidae) as a Biological Control Agents of Aphids

Young-Seok Jeoung, Yong-Seok Choe', In-Seok Oh', Kyu-Hong Han',
Mi-Ja Seo and Young-Nam Youn*
Department of Applied Biology, College of Agriculture & Life Sciences,

Chungnam National University, Daejon 305-764, Republic of Korea
'Department of Plant Environment, Chungnam ARES, Yesan, 340-861, Republic of Korea

ABSTRACT : The aphid-eating gall-midge, Aphidoletes aphidimyza (Rondani), as predator of aphids
was wildly used as one of the biological control agents for control of several kinds of aphids. Their
some kinds of biological characteristics were examined. The developmental periods of A. aphidimyza
from egg to adult with the green peach aphid as prey were 40 and 12 days at 15°C and 30°C, respec-
tively. Supplying the cotton aphid as prey, their developmental periods were shorter than with the green
peach aphid. In case of the preservation of pupa in the cold condition, emergence rates were over 90%
for 1 and 2 weeks at 5°C and 10°C, respectively. Adult females of A. aphidimyza began mating and
laying eggs at 2-3 days after emergence, and they laid about 200 eggs for 10 days of average life span.
Most of adults were emerged from pupa at 6 to 8 pm during a day, and they mainly acted in the early
night.

KEY WORDS : Aphid-eating gall-midge, Aphidoletes aphidimyza, Biological control, Developmen-
tal periods, Oviposition, Emergence rates, Predacious abilities, Cold reservation

P

& 1 AGEe 2R AT S5}l (Aphidoletes aphidimyza)®] £=8} Holol] wp g
AL, Blg, 9318, 2AGY, A7)0} A2, AgAld] hE A 5o e
1& 2ARIGT B5ol 3 At B Hol2 TS A, QoM AF7IR F7F 477
15°CollA] 409, 30°CellA] 12900] A8 et =3 EHAGNEE Hol2 FFohs A$ole oln
o Zol #z} 3743k 114} AgEgeh H71E AAske gl 5°CollAE 154, 10°Co)
A 25d Bt Bt E 90% o)A $ahg vepgd ot 1 ol AR Ayl &
ggo) A2t olA e Age JepIAT A5 53 239 Foll mr)F stz & 7 Azt
o] HF 1095t oF 2000708) I Fevh HRE HFS 0F 64004 84] Alo]d] $3}a}
3 F= ofzhe] FE

ZA0] : e  Este), B BARA, 8712 S, ZAY, LA

=

N
flo it N

*Corresponding author. E-mail: youngnam@cnu.ac.kr

— 241 —



242 Korean J. Appl. Entomol.

Z31#  d)Z#e](Integrated Pest Management, IPM)
2 el =4E 1 A AA o] HFEHHEA <t
Vakis l-—‘/k]—% /\g/x}_@ ,ﬂs‘]— }\E%x—l H};Q] _0,] JL}-/J
HI et ZAES Az sldA AGE
& 3 FF2 shteln] A MAHo=R o 4,000%F0
dHA Ut AR A ) BEsp 2 FA|
EAse nEAEL] 71 F 15F A Ee]
A Axz ekt A EA J&si A8 =
Eo kg wWolron] Adw wrfsled 2HEo] A
fofl I3 & FE el o] vig T3 s Foit

A5l B2 Aoz 7];\3/\-1 ;q;d_,,} E/\l/ﬂ z—]xqo
2 vE 47t ded, 7184 A ore AddR &

F 5ol dem A HHozm= ThdHF, =
25, 57 ol AUk

A} E3}e)(Aphidoletes aphidimyza (Rondani)):= 3}
2] B(Diptera) Z-3}2] 3 (Cecidomyiidae) &-5}2] o} 3}
(Cec1domynnae)<>ﬂ £3ln] A8 &z AYEA
‘”Xﬂ Qlz}l 2] sli}o)t}. Rondani (1847)7)F B30} =

oAl Al B8-S FAS= Zute(Cecidimyia aphidimy-
za = Aphidoletes aphidimyza)E X8t o]& AYlE-
ZAA ZFEjelle A F7HA] 5Fe] EFHe] Ao
2 Rase] e, Aphidoletes aphidimyza, A. urti-
cariae, A. abietis, A. thompsoni, Monobremia subter-
ranea©]v}. Yukawa et al. (1998)2 dRoA] =v] &}
27} 804 %2] AR E 715 E Zevka Basig]
ch 197398 29 Ede|s 24289 ARE )
Azl JEH Aol olg5)e] JrhAsyakin, 1973;
Havelka, 1978; Markkula et al., 1979; Kulp et al., 1989).
AeEue]e] o] 47]5 o2 Raworth (1984)7} <
F=7}V 2R Yl B(Brevicoryne brassicae), Morse2} Croft
(1987)2- Aphis pomi, Gilkeson (1990)2 2l A] =]
3} EupEe] WS BpolE AT B(Myzus persi-
cae), Chamber (1990) 3ZFx] 2] E3}o] WA sl=
E-3 2 AE(Aphis gossypii), 7\Heke] enpzT] o} 2|
vlell A Alztell wRAYB= A pomi S-0] QluKStewart
and Walde, 1997). =38} Harizanova®} Ekbom (1997)-&
A B(Aphis gossypiiyE WAEL7] 18l Aphidius
colomanis} A} Edla]E EA)4] o] &3} 7]=0] ¢}

el Satele ASE AdowA A W 9o
o g A7 1 ol 8% ST Ak o] EE
£3hdq AE AHo2A A Stele) A
A% 422 42T Q7] Asked, AT Shele) &

P 71 0, B A, TN, AFA o

[«] =2

T O
L A

\_ k=]

)

o clo

_.J}L£

42(3), September 2003

o g 5 2

M2 3wy

Aol o]g3t A ETelE 19999 )
g 2ol| A Hof uto} RiolExtl 2y}l E-3}
AQEo] 7|3t 9l TF9) 20]F ofm™ o]
A (50 % 50 X 50 cm)elel] B1, 2% 25+ 1°C, A&
60-70%, #37) 16:8 (L:D)ZZNA ARE-shA
&, A 24 =28 zAbskgo)

U S GE8 Ao)A oz A7t AY =
Hol| wtA] BoolEAtlEo] Q)= pF} B3R E
o] HEH] gl Lo]F Ao Yo 75 ¢
ukole}, olo|A] H3lEl 8-Zo] HAFE AlE-L o)X
o o] AGIELS ZF3tHA wHUr|E $3hsigd
o]} zro] Al§3te] Aol ARg-slsict.

2o g J|1FE L]t

Plastic petri-dish (B17 9cm, 0] 3cm)dl] Z2F4E
A R 9} A WS 2431, BpolEAltl Bt £3}
2 4% 300k H e 2 4ER 23 Ut 2ol
e e Fol, A Eofel) de nejdz A7}
ZAAHA Eeste] HFE ) o] &
15, 20, 25, 30 Co] 3}&3)}471(75+5% RH, 16L: 8D)
of Qi1 ARgElH A, vl 13}, ), 9318 3 )
73 okelA BABAT. $371 05U AT
W FFte Fdd

Heli7|e &

AREL) W] WE A Esie)e) AW TIE
% 2oz WurlY AL ARsAL AYs
s} AFLEE 5°CH 10°C, HA71HE 4F0]%
T 30AS 3o R zabslgdh WH A
B Lol ER Y B-S Ho|2 A3 o] WY/} H
% 290o] At®l A& AR o] L-3}5dt}. Plastic petri
-dishe]l TS558 HAl A& 2T T el 307)<]
WH71E w3

k do do

A AR8-Al 16L: 8D F=r)e) 25+ 1°C &3
Zoll A o}z=mE A o]A|(15% 20 X 20cm)gFe] = HHo



Jeoung er al.: Biological Characteristics of the Aphid-eating Gall-midge 243

Al ohg, ARtz 7t ¢35
5, ~1H1%i 1048 o] Abg3lgle
™, 200u}e] 9] B-golEAlglEo] gl oY uF BE
wled A zhel WojFwAl 4 AEewdt F
5 AR, Al FEE, 38, Avls
Ataled et

o>
>
r&‘i

B

MEo| 23

sxz7l0] We7] S5l nAE Jge zAE
7 98, e 1) Bels] o] +2, 2) 2o+
2, 3) o, 4) o} % Aw A 5 47k 220
718 W3 938 ARSI =1 199 A7
9y shge zAE) A8 $e) ARelA AR 3
sheo] 1 WD zrew ehd, FAE Aol
Qejso|s e 27 BE H4 Lol WS F1
o) Alzbulet $2he- 2AbSAT

ENYE

o

ol w3t AH & -3 DAz
AE AR A8, AREe] e 2ol 8
Yol BAHE olgsf &3¥x 9 10,20
A E gl FAste ol g’ AE
% emz Jeiigiel =3 A9 Este] 74 ofrdEs
ARE 4% T e A A7
EA o] o)FoiA W7 of 30% Ao
o) stel M A stgl

ATt e] Q7pE ZAF 2 71FE 7
7V A} e vpH o2 AYES FH|EtT 2447}
2 A9 & {52 F7E= 3 ey A
o, 24717k Fel golgle= ﬂa‘“ FE ARl 24
% s

Zol BaolE:aly

]

3

rf_’
P to Jw ol

3
2}
5

il“)l' H

-
AzHe=z

A2k

=

23 23R B i3 2Alg 2= 23 183
£ AZEA7) 3, iivg(ls 20, 25, 30°C) 2 ZA}3}I )
Af zste] F39 7)5uee EsolEARE
B35 B2 10,25, 500)2) & B4z o4 HF
A7) o9& nvpz 233 AdsIy 183 1,5, 109}
g2 3utd oz HEdl 2447 HH o2 Alolgl:
A B 5 2ABIEA £y =7 2007}
9] EgolEZR Bl ZJ&EM U FE ok=d Al
o] (15 x 20 X 20cm)glel] Y3 Av)Eae] AAEL ¢
1 8]EE 1,2, 4,8, 10238 AQ B HEsled A}
SAQ25°C)HAM 2427 A 02 AQEI AHF:
el Z7he-¢ AR

—‘F‘—go} Ja‘%ﬂr ERAGES Hol= AFd A
25,30°CellA] =A}SE A
Jr, Table 13} Zo] F F72] ABEE o= AF3}
£ 7ASele Ad3sele] w8717k dleiMe 5%
TAA FeleEstell Aot @dki= -0278; p=
0781). X% 27 30 Aol = 2%
717k zkelg Boelx Qe AT & 71 15°C
A 7 2z =7} Febdel wet & 71zte] &
cbger, §5 9 WH7 Vs &0t ol o
2t ZopAle AR vehidde ellA W7 ¢35t
79 FF L§7)ZH 15°ColA BpolE AR &
Holz AF3HE A5 36.9Y, HHAHES Hol=
AF3RAE 75 39.7d Atk x5} gobiled wiet
717ke] BobA 30°CAA = 22t 1153 1.2 0]}
T, &) B8-S "u|AsilA wAste] B, o

Table 1. Development periods of A. aphidimyza fed the green peach aphid and the cotton aphid in the incubator at different temperature

Developmental periods

Total period

Egg Larva Pupa
15°C 844332 11.2+1.07 17.342.04 36.9+3.50a
With the ereen peach aphid 20°C 3.2+0.18 4.8+0.26 13.841.79 21.7+1.93b
green p phi 25°C 1.840.12 324011 7.940.43 13.0£0.35¢
30°C 1.6+0.05 2.4+0.10 7.5+0.55 11.5+0.60d
15°C 8.4+3.30 13.04+2.30 18.342.04 39.7+4.32a
. . 20°C 344018 474024 13.6% 1.44 21.641.27b
With the cotton aphid 25°C 1.840.07 32+0.08 7.94047 12.940.46¢
30°C 1.6£0.04 234022 734023 11.240.36d

Numbers are means & SD of days (n= 10). Letters indicate significant differences in each aphid at P=0.05 with Tukey HSD.
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Table 2. Emergence rate after storage of A. aphidimyza pupa in 5°C and 10°C

Temperatures Storage periods (weeks) Emergence within 2days Emergence within 1 month Total emergence
1 83.34+5.77a 15.6+5.09b 98.94+1.92a
s°C 2 52.2+10.18bc 34.44+5.09a 86.718.82ab
3 71.1£10.72ab 0.0+£0.00c 71.1£10.72bc
4 45.6+5.09¢. 8.9+ 5.09b¢ 54.4+5.09¢
1 95.6:£1.92a 22+1.92bc 97.841.92a
10°C 2 70.040.00b 22.2+8.39a 92.2+£8.3%
3 75.6+15.03ab 1.1+1.92¢ 76.71+16.67a
4 36.7+£3.33¢ 14.1+5.09ab 51.1+£1.92b
Control (25°C) - 98.8+1.92 0.0+£0.00 98.841.92

Numbers are means=+ SD (3 replicates, n = 30). Letters within columns indicate significant differences at storage periods in different temperatures at P=0.05

with Tukey HSD.
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Table 3. Pre-oviposition period, fecundity, and longevity of A.
aphidimyza in 25°C under 16L: 8D

Pre- ov1pos1t10n Oviposition Longevity (days)
period (days)* period (days) Male

Total number

Female ©f c8gs laid/#

1.6+0.52 8.0+£3.38 734212 9.8+2.96 205.5+£69.86

“Mean £ SD with 10 pairs.
Ten pairs of A. aphidimyza were observed, and 200 green peach aphids were
served as a food everyday on red pepper leaf in cage (15 X 20 X 20 cm).

Table 4. Mean hatchability, emergence and sex ratio of A. aphidi-
myza in laboratory (25°C, 16L: 8D)

Hatchaility Sex ratio

89.0% 96.7% 0.64

Emergence
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Fig. 1. Daily oviposition by A. aphidimyza female adult at 25°C,
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Fig. 3. Adult emergence rate of A. aphidimyza under with and
without water (25°C).

Table 5. Average working distance (mm) of A. aphidimyza on the
surface of pepper and cucumber leaves

On the cucumber
leaf surface

10 sec 20 sec 10 sec 20 sec

Istlarva 0.5+0.10a 0.8%0.13a 0.6x0.11a 0.9+0.22a
2nd larva 2.5+0.38b 4.2+1.47b 2.6+045b 53+£0.55b
3thlarva 3240.66c 5.1+£143b 49+1.12¢ 82+247¢

On the pepper
leaf surface

Numbers are means +=SD (n = 10). Letters within columns indicate signifi-
cant differences at working distances at P=0.05 with Tukey HSD.
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Table 6. The time required (hrs) of piercing and sucking Myzus
persicae and Aphis gossypii by A. aphidimyza at different stages
on red pepper and cucumber leaves

Myzus persicaea Aphis gossypii
Ist larva 26.6+£0.18a 22.3+0.05a
2nd larva 4.4+0.14b 3.31+0.04b
3th larva 2.5+0.10c 1.7£0.06¢c

42(3), September 2003

Table 8. Number of M. persicae and A. gossypi fed by a larva of
A. aphidimyza at different temperature in incubator conditions

Temp. (°C) M. persicae A. gossypi
15°C 21.8£3.05a 22.6+3.41a
20°C 24.3+£2.79a 33.0£5.50b
25°C 24.9+3.18a 36.6£7.72bc
30°C 32.94+7.26b 41.3+6.78c

Numbers are means+ SD (n=5).
Letters within columns indicate significant differences at working dis-
tances at P=0.05 with Tukey HSD.

Table 7. The feeding number of aphids at different larval stages
of A. aphidimyza with green peach aphids and cotton aphids in the
incubator conditions (25°C, 16L.: 8D)

Myzus persicaea Aphis gossypii
Ist larva 1.0+£0.00a 1.2+0.44a
2nd larva 5.6x£1.81b 89+£1.17b
3rd larva 9.61+2.69¢c 11.4+2.30c

Numbers are means +SD (3 duplicates, n=3).
Letters within columns indicate significant differences at working dis-
tances at P=0.05 with Tukey HSD.
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Numbers are means +SD (n=10).
Letters within columns indicate significant differences at working dis-
tances at P=0.05 with Tukey HSD.
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aphidimyza aduits after inoculation to 210 the green peach aphids
on the radish in the cage.
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