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Development by Temperatures and Copulation Flight

of Comstock mealybug, Pseudococcus comstocki

Min-Kyu Cho, Hey Ri Kwon, Yong Man Yu and Young Nam Youn*
Department of Agricultural Biology, Chungnam National University, Daejeon 34134, Korea

ABSTRACT: The comstock mealybug is one of the serious insect pest in pear. It is necessary effective control methods such as attractive
sex pheromone. Using sex pheromones is necessary for studying the physiology and ecology of insect pests. In the present study, the sex
pheromone of comstock mealybug was used for investigating the flying acts of the adult male. As temperature increased, the
development period of eggs shortened, but it was longer at 30 C . The mean number of eggs laid was 482 at 25°C and males constituted
37% of the experimental population at 30 C . The flight of the male comstock mealybug was mostly restricted to a 2-4 hour period after
sunrise, even if condition of light period is changed. Male mealybugs were incapable of upwind flight towards an attractant when air
velocity was 1.5 mph. Preference of height was tested in a pear orchard. The ineffective heights of the traps were 2 and 2.5 m, whereas
the effective heights were 1 and 1.5 m. Many captured males at 0.5, 1, and 5 m, and the number of captured males were similar in 10,
15, and 20 m. Male mealybugs were captured up to a distance of 50 m, suggesting that it is possible to control the male mealybugs that
are more than 50 m away when sex pheromone traps are used.
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Fig. 1. Schematic representation of a Y-tube olfactometer and
the air-flow system used in this study.
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oot 7] 93t Ao x|l o] A7 AT, 06:00~12:004] AlC]
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Table 1. Duration (days) of the development stage of Pseudococcus comstocki at different temperatures

Development stages - 5 Temperatures - s
15C 20C 25C 30C
Egg 17.8+0.4 10.8 £ 0.4 11.6 £0.5
First nymph 28.1+1.0 14.0+£0.7 9.3+048 7.3+0.5
Second nymph 18.4+ 0.6 11.5+0.6 8.1£0.78 74£0.5
Prepupae 99+1.3 5.8+0.4 5.2+0.37 3.7+0.8
Pupae 12.5+0.5 6.4+0.5 4.4+0.70 3.5+0.7
Table 2. survival rate (%) of the different development stage at different temperatures
Development stages - - Temperatures - -
15C 20C 25C 30C
Number of nymph 80 80 80 80
First nymph (F + M) 83.75 (28 +39) 83.75 (32 + 35) 86.25 (34 +35) 53.75 (27 + 16)
Second nymph 84.62 (33) 85.71 (30) 91.43 (32) 75 (12)
Prepupae 48.48 (16) 66.67 (20) 81.25 (26) 91.67 (11)
Pupae 75 (12) 85 (17) 100 (26) 90.91 (10)
Table 3. Regression of development rate (y) at temperature (x), lower threshold thresholds and degree days (DD)
Stages Regression equation ? ;;ZZ;E:IE?CIC; Degree days (DD)
Egg y =0.0059x - 0.0745 0.8159 12.6 169.5
First nymph y =0.0069x - 0.0663 0.9988 9.6 144.9
Second nymph y =0.0056x - 0.0251 0.9608 4.5 178.6
Prepupae y=0.0104x - 0.0511 0.9634 4.9 96.1
Pupae y=0.0137x - 0.1223 0.9971 8.9 73.0
Table 4. Effect of different temperatures on eggs laid , hatching (%) and sex ratio
Temperatures 15C 20C 25C 30C
Lay egg - 162 +43.3 482.7 £27.1 368.3 +33.1
Hatch (%) - 744 +12.6 82.2+6.9 37.8+7.7
Sex ratio (M) 0.58 0.52 0.51 0.37
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Table 5. Daily flight time of Pseudococcus comstocki in a cage under 16L:8D condition

Time zones
06:00-12:00 12:00-18:00 18:00-24:00 24:00-06:00 P
1 432 14 0 0
2 536 21 0 0
3 289 4 0 0
Mean 419 £ 124.0b 13 £8.5a Oa Oa 0.000

Number of flight male

Flight
Copulation
Flight
Copulation
Flight
Copulation
Flight
Copulation

06:00-08:00 08:00-10:00 10:00-12:00 12:00-2:00 Time

Fig. 2. Daily flight time of Pseudococcus comstockiin an olfacto-
meter by the number of males attracted to females (N = 30) and
number of copulation (16L:8D).

H| 8427} 2ol &= FAto] UeR T} 1) Q] -2 06:00~12:00
A7HA] B89 50% =2 LA LEREIL 12:00~2:004]
Atolofl= w7} dofubr] pkekth(Fig. 2).

EF717t woldiMol ojxl= St

A2 0] s ulael) 7|7} o GRS v A=A
221517 18] 571 Tefet Aol 7HH e 42

o
=
AR5t 3 olfactometerof| A =71 2] aLm| B3y A7 A} e
Al

ofl 717 wol v 3] o] Fo1 % 3L, 16L:8D T} @ ShEek vl
39T Table 6). UEA7IA| & 12L:12D2] 2AARS MRS =
08:00~10:00A]of| 7178 go] B3] e @ 2Ek u] s}

Table 6. Daily flight time of Pseudococcus comstocki in an olfactometer by the number of males among the 30 studied, which were

attracted to females under 14L:10 D conditions

Time zone
06:00-08:00 08:00-10:00 10:00-12:00 12:00-14:00 14:00-16:00 ?
1 8 13 8 4 0
2 5 7 3 1 1
3 9 7 3 2 0
4 12 11 3 2 3
5 10 14 4 0 0
Mean 8.8 +2.6b 10.4£3.3b 42+22a 1.8+ 1.5a 0.8+1.3a 0.000

Table 7. Daily flight time of Pseudococcus comstocki in an olfactometer by the number of males among the 30 studied, which were

attracted to females under 12L:12 D conditions

Time zones
06:00-08:00 08:00-10:00 10:00-12:00 12:00-14:00 14:00-16:00 ?
1 3 9 5 3 1
2 9 15 2 2 0
3 5 7 8 0 3
4 5 16 5 0 0
5 6 11 3 2 2
Mean 56+£2.2¢ 11.6 + 3.9b 4.6+2.1b 14+13a 12+13a 0.000
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Fig. 3. Mean number of flying males of Pseudococcus comstocki
during the 24 hours of exposure to 30 virgin females under 24
hour darkness.
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S£0| wojH[boll 0|xl= St
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St A7}, 0 mphofl A= 50% o)/go] B]8-S F ATt upwind 9]
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(Table 8).
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o] 79, 2.5 m 3go]of A= 70| Edief 13l 450 §131 1.5
o] ololA] 14 ot sulu]a) HEEIH L 5L o 4
oF. 5k ol 82 QoA Rk dujol A A B AHL
QLA 92 Yl SiekFig. 4).

52 %2

TOHE 7Es 72

SIS AR Lol 13 ofe) sl 7151
W 4 4952 40nh2) 4 3ukE 0 @ 8 72|72 AWt AT,

25

20
15
‘ - B

leaf | leaf ‘ fruit | leaf ‘ fruit | leaf | fruit
0.5m 1m 1.5m 2m 2.5m

Number of recaptured

leaf ‘ fruit

Fig. 4. Number of male mealybugs recaptured in female mealybug
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Table 8. Effect of wind-tunnel air velocity on the responses of the comstock mealybug males. Distance of the males from the females was 0.5 m

Wind speed (mph)

0 0.5 1 1.5 2 2.5 F
1 12 7 3 0
2 14 5 2 0
3 9 4 0 0
Mean 11.7+2.5¢ 53=+1.5b 1.7+13a 0.0a 0.0a 0.0a 0.000
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