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The Asian Ladybird, Harmonia axyridis, as Biological Control
Agents: 1. Predacious Behavior and Feeding Ability

Molxt - 8F >
Mi Ja Seo and Young Nam Youn*

Abstract - The Asian ladybird, Harmonia axyridis, might be distinguished in biological control agents
for the several aphid species in the greenhouses as well as in the fields. Therefore, feeding behavior and
predacious capability characteristics were observed. When ladybirds are searching for aphids as their
preys, they use the maxillary palpus as contact reception. Otherwise, most of aphids escape from walking
or chewing ladybird to other place (mainly move to near-by leaf, or fall down to the under-leaf or ground)
instead of plant sucking. Consumed time of ladybirds for searching and feeding prey were significantly
different and dependent on their development stage. The ladybird adults ate about 120 green peach aphids
and 257 cotton aphids per day. The 3rd instar of ladybirds ate 2,420 and 2,750 eggs of greenhouse
whitefly on the cucumber and tomato leaf, respectively, as well. However, ladybird instars taken
greenhouse whitefly eggs could not continuously develope to adult, on the other hand, ladybirds taken
aphids were normal condition.

Key Words - Asian ladybird, Harmonia axyridis, Behavior, Feeding ability, Aphids, Biological
control agents
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Table 1. Average walking distances of ladybirds on petri-dish and cucumber leaf surface without prey for 5 and 10 seconds (n

=5). Data analyzed by Anova test

On the petri-dish

On the leaf surface

5 sec 5 sec 10 sec
Ist larva 1.40+£0.552 3.63+040° 0.16+0.05° 0.62+0.228
2nd larva 1.88+0.542 4.86+0.382 1.12+0.55% 2.04+0.280
3nd larva 4.34+0.69° 6.92+0.36° 426+0.87° 6.96+0.94¢
4th larva 924+1.10¢ 15.24 +0.70¢ 4.98 +£0.90b¢ 5.62+1.65°
Adults 6.12%+1.12¢ 15.66+1.94¢ 5.78%£1.04¢ 6.94+0.814
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Fig. 1. The changes of the green peach aphid population by the non-starvation ladybird predation at bottom (A), middle (B)
and top location (C) on the red pepper in the laboratory condition for 1 hour. In every graphs, X bars indicate intervals with 1

hour and Y bars are the number of aphids.
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. -

™ 1 -

y % ,@_ :, -

- M do—c
L i
PR
Ts.. J

(B) Location on the middle leaf
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(C) Location on the top

Fig. 2. The changes of the green peach aphid population by the starvation (24 hours) ladybird predation at bottom (A), middle
(B) and top location (C) on the red pepper in the laboratory condition for 1 hour. In every graphs, X bars indicate intervals

with 1 hour and Y bars are the number of aphids.
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Fig. 3. Graphs show the changes of the number of the cotton aphid by ladybird’s predation on the some sampled leaves for 4
days. Five number of 4th instar larva were released on the bottom of perilla seed plant, as time went on, they walked around
and down with feeding aphids. Numbers and colors in circles indicate days after release at point of counting time everyday.
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Table 2. The time required of biting and/or sucking aphid,
Macrosiphoniella oblonga, by ladybirds with different
stages on the baisy-fleabane. Data analyzed by Anova test

a b C Ave
st larva 1:45:20 2:54:40 2:07:20  2:15:47°
2nd larva  1:53:00 1:31:00 1:00:00 1:28:01°
3rd larva  0:19:40 0:18:50 0:13:58  0:17:29°
4th larva  0:21:45 0:09:09 0:07:47  0:12:53¢
Adults 0:01:48 0:02:14  0:02:05  0:02:02¢
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Fig. 4. Graphs show the changes of the number of the cotton aphid by ladybird’s predation on the some sampled leaves for 8
days. Five number of 3rd instar larva were released on the top of perilla seed plant (K), as time went on, they walked around
and down with feeding aphids. Third instar larva grew to 4th instar on 3 days after release.

Table 3. The time required of biting and/or sucking the
cotton aphid by ladybirds with different stages on the cu-
cumber. Data analyzed by Anova test

a b c Ave
Istlarva  1:38:39 1:12:29 1:36:31 1:29:132
2nd larva 55:24 1:02:24 52:49 56:52b
3rd larva 19:03 18:22 15:33 17:17¢
4th larva 2:03 1:43 2:32 2:06¢
Adults 51 42 1:02 524
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Fig. 5. Corelationship between Macrosiphniella oblonga
population density and amount of predation by ladybirds
for 1 hour.
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Table 4. Chemicals used in the olfactometer choice-test and
behavioral responses of the 15 ladybirds against different
plant volatile chemicals used by 3-way olfactometer for 1
hour

Chemicals & Ingredients No. gf ingect No. of insect
Aphids (%) In the odor | 1n empty
chamber chamber
Methyl benzoate 99 5 1
Allyl isocyanate 98 1 2
2-Haptonol 98 4 0
Phytol 97 0 1
[B-Lonone 96 0 6
4-Allylanisole 98 0 0
1-Octane 98 3 1
(1s) (—)-Verbenone 99+ 3 2
Linalool 97 0 0
(S)-(—)-Limonene 96 2 4
(R)-(+)-Limonene 97 8 2
Methyl oleate 70 1 2
2-Heptanone 98 1 1
Salicylaldehyde 98 3 3
Red pepper leaf 100 aphids
with the green  with about 2 1
peach aphid 25 cm? leaf
Cucumber leaf 500 aphids
with the cotton ~ with 25 cm? 1 0
aphid leaf
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Fig. 7. Number of feeding aphids of different developmental stages of the ladybird with the green peach aphid and the cotton

aphid in the room temperature for 24 hours.



68 g 3 &+ & F % 3 A Vol. 39, No.2
300
+ =t Ladybird 1
meleemne | adybird 2
% [ - Ladybird 3
g | 0= Ladybird4
@ 2001 e Ladybids
§ 4th instar Resupply
1 3rd instar Emergence .
5 100 ‘ * N Pupation Starvation
2nd instar l i

Days after hatching

Fig. 8. Amount of daily predation of ladybirds from first instar to adult with the green peach aphids in petri-dish on the room

temperature.

Bz} 22 A)7e) g9 & 3R] gk, 2 ©37)
ol = zpo] & vieh 2 UK

2 24tFolof cigh fE el ZAY HE

AW A HT B2 UAYE Bl ATl
gk Fepda o] £AHE 2189 Table 5o A &
Aol A 2 o]e} EmtEe] Zb7] AlRMH A7) 9
*4g Aoz st EetaE ARHA ARSI H.
208} EulEo] AEY 2AI7}Fele] g Yo
ZAEE 2AEE A9 2ol8 EulEoAM 7 of7E
2 TS XeolE & & U 138F2] A$ o
FA L 7)2F B3k 2ol9} EnlEeAM BH 260
Mo} 37037052, 289 -2 o} 8507), 5607) o] =, 3
22 %F 240071,2,7007) ol o] E}. o] ¥ EA|F)
Zhol Qo)9} mrtEel Qo] R ol 7|
ot AR 2 o)A 43 F) 7S 23 50687,
EntgolA 3339 A9 3 4935709 o4& =4
Aot =3 ErtEoM WYY AR FFE
oz g Fedde] =AHE 39T Z3} Table
6ol A M= wie}l Fre] 1332 F37]7 el 630}
29 4F & AANAT, 235 7 fells 304vte)
£.3% 359 Afele 675785, 4%5 A% 2,276
vhe]e] {§F& AT 2% AT 4717 Lt =
Algko] Zrlslviele wWH7|GANA  $3}5kzlutRt

= o] grojgl, =] w3 ANEL HAs}
T T R 2l A7 o] puts el
A F3Hd & 7ol = Fig. 9ellA Bz upel o] A4
ol o] e]FeA|A] R3tglon, zt 7| 7|3}
= "% ZAgich &, 45 Aol DA & vl

Table 5. Number of greenhouse whitefly eggs on cucumber
and tomato leaves taken by ladybird in petri-dish at room
temperature for each instar period (n = 10)

Devesltc;g{cr;ental Cucumber Tomato

1st Instar 268.80+130.03 373.58+129.28

2nd Instar 848.40+284 .39 561.50+167.58

3rd Instar 2420.11+73440 2,753.33+764.36

4th Instar 4071.29+679.37 -

Adults - -
7,674.29+451.87 -

Total

(3,603.00+537.85) (3,751.80+1173.43)

Table 6. Number of greenhouse whitefly nymphs on tomato
leaves taken by ladybird in petri-dish at room temperature
for each instar period (n=10)

Tomato
1st Instar 63.60£47.55
2nd Instar 304.00+170.04
3rd Instar 675.56+448.73
4th Instar 2,276.60+767 .41
Adults 1,986.00
Total 2,312.50+1,927.62

7h $3tete] 1.986m}ele] F3E 3QERF ANTAL
49 B dol Asleleh o2i® A3tz n)E
o FPAE o g3l SAIRTE AT A4
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Fig. 9. Number of taking greenhouse whitefly nymphs by ladybird larva were shown different pattern accroding to individuals
Some insects died at early developmental stage (A-D), slowly grew to 4th instar larvae (E-H), or completed their life cycle (1),

however, could not survive over 9 days after emergency.
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