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Methyl Bromide Fumigation for Quarantine Control of Japanese Mealybug and Citrus Mealybug
on Satsuma Mandarin. Takashi Misumi, Fusao KAwAKAMI, Mitsusada MizoBUCHI and Masahiro
Tao (Research Division, Yokohama Plant Protection Station, 1-16-10, Shinyamashita, Naka-ku,
Yokohama 231, Japan). Michio MACHIDA, Toru INOUE (Japan Fumigation Technology Associa-
tion, 1-26-6, Taito-ku, Tokyo 110, Japan). Res. Bull. Pl. Prot. Japan 30: 57-68 (1994).

Abstract: Methyl bromide fumigation was conducted for quarantine control of Japanese
mealybug, Planococcus kraunhiae (KUWANA), and citrus mealybug, Pseudococcus citriculus GREEN
on Satsuma mandarins to develop a disinfestation treatment for export to the United States. All
stages of the two species of mealybugs reared on fresh pumpkin were used for the tests as an
alternative test fruits of Satsuma mandarins, because of difficulty in rearing of mealybugs on
satsuma mandarin and no differences in CT products and sorption ratio of methyl bromide to two
test fruit. Susceptibility of all stages of the two pests to methyl bromide fumigation showed that
all stages of Japanese mealybugs were more resistant than those of citrus mealybug, and that the
most resistant stage was 5-day-old eggs of Japanese mealybug and the LDs,’s and LDgs’s for 5-
day-old eggs were 26.4 g/m® and 31.8 g/m?, respectively. The fumigation standard (48 g/m? of
methyl bromide for 2 hours at 15°C or above with 329 or below loading) was established on the
basis of the data from susceptibility tests. In large-scale mortality tests with fumigation stan-
dard, a total of 179487 eggs were killed 1009 in three replicate fumigation. The fumigation
standard was considered a useful treatment to maintain quarantine security for mealybugs on

Satsuma mandarins.
Key words :

Insecta, Planococcus kraunhiae, Pseudococcus citriculus, quarantine treatment, methyl

bromide, fumigation, sorption, satsuma mandarins
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Table 1. Dose-mortality data: First instar nymphs of
Japanese mealybug inoculated artificially on
Satsuma mandarins and fumigated with methyl
bromide for 2 hours at 15°C

Replicate (Dosg Number Number Percer_lt Eg{ﬁigf

g/m?) tested dead mortality mortality
1 16 73 45 61.6
18 87 69 79.3
20 88 70 79.5
22 112 97 86.6
24 81 71 87.7
26 113 109 96.5
28 86 82 95.3
Cont. 117 63 - 53.8
2 16 70 44 62.9
18 77 53 68.8
20 98 87 88.8
22 96 89 92.7
24 85 81 95.3
26 89 85 95.5
28 80 80 100.0
Cont. 108 72 - 66.7
3 16 80 50 62.5
18 76 39 51.3
20 97 66 68.0
22 83 69 83.1
24 70 59 84.3
26 90 85 94.4
28 105 105 100.0
Cont. 112 75 — 67.0
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Table 2. Dose-mortality data: First

instar nymphs of

Japanese mealybug on fresh pumpkins and
fumigated with methyl bromide for 2 hours at 15°C

Replicate (Dosfé Number - Number Percer}t ﬁ;iﬁ?g%
g/m®)  tested dead  mortality | ojiey
1 15 200 16 8.0
18 50 9 18.0
21 110 24 21.8
24 56 38 67.9
o7 47 42 89.4
30 109 109 100.0
33 99 92 100.0
Cont. 165 2 - 1.2
9 15 128 32 25.0
18 68 25 36.8
21 86 50 58.1
24 125 116 92.8
27 39 39 100.0
30 33 33 100.0
33 59 52 100.0
Cont. 74 2 - 2.1
3 21 100 46 46.0
24 75 62 82.7
o7 75 66 88.0
30 51 49 96.1
33 59 51 98.1
36 94 94 100.0
Cont. 117 5 - 43
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Table 3. Sorption and CT product of methyl bromide by test fruit : Methyl bromide concentrations
recored in a 29.51 fumigation box containing Satsuma mandarins or fresh pumpkins.
Fumigation at dose of 48 g/m?® for 2 hours at 15°C.

Fruit Load Replicate Methy! bromide concentration (mg/1) CT products Pers ent

(kg) 5 10 30 60 90 120min. (mg-h/D Sorption
Satsuma mandarins 1.45 1 50.4 — 491 479 472 466 92 2.9
Pumpkin 1.45 50.2 — 49.7 488 481 478 94 0.4
Satsuma mandarins 1.50 2 50.0 — 489 478 470 468 92 25
Pumpkin 1.50 499 — 496 485 483 475 93 1.1
Satsuma mandaruns 4.10* 3 566 — 538 508 486 46.6 98 2.9
Pumpkin 4.10* 559 — 528 493 470 45.0 95 6.3

* Weight of fruit required for equivalent load-factor of 329 (138 kg/m) in the commercial scale

fumigation.
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Table 4. Estimated lethal dosages for each stage of Japanese mealybug
fumigated with methyl bromide for 2 hours at 15°C.

LDso (95%FL)
(g/m?)

LDes (95%FL)
(g/m®)

. Number

Stage replicate tested
2-day-old eggs 1 939
2 890

3 1710

combined 3539

5-day-old eggs 1 856
2 1336

3 1367

combined 3559

1st instar nymphs 1 829
2 605

3 670

combined 2104

2nd instar nymphs 1 983
2 561

3 1116

combined 2660

3rd instar nymphs 1 551
2 693

3 602

combined 1843

Adults 1 404
2 96

3 138

combined 638

22.3(19.2-24.5)
22.6(19.1-25.1)
22.6(21.3-23.7)
22.5(21.6-23.3)

25.7(23.6-27.9)
26.4(23.7-28.7)
26.8(25.7-28.1)
26.4(26.2-26.6)

22.3(20.7-24.1)
18.9(17.5-20.1)
21.2(20.0-22.1)
21.1(19.9-22.3)

20.0(19.5-20.5)
22.6(22.2-23.1)
22.3(21.3-23.7)
21.5(21.0-22.1)

21.3(20.5-22.1)
21.4(17.9-24.1)
22.7(21.0-25.5)
21.6(20.7-22.5)

17.0(15.0-18.4)
19.1(16.7-20.3)
17.6(16.1-18.9)
17.6(16.5-18.4)

30.2(27.4-37.6)
31.8(28.6-39.2)
32.3(30.4-35.2)
31.6(30.3-33.4)

32.3(29.7-38.3)
31.3(28.9-38.5)
31.7(30.1-34.8)
31.8(31.4-32.3)

29.1(26.8-33.1)
25.7(24.9-26.7)
29.1(28.0-30.8)
28.1(26.4-30.9)

28.4(27.3-29.7)
27.9(26.9-29.1)
28.2(26.2-31.8)
28.5(27.4-29.9)

30.8(29.4-32.7)
30.0(26.5-40.8)
33.2(29.1-43.0)
31.0(29.3-33.5)

28.9(27.2-31.5)
24.2(22.8-27.4)
26.1(23.9-30.5)
27.7(26.4-29.4)




1994 3 B ZAS . vrvavIAVRECHETZ AT AAN T LY ORBFR

Table 5. Dose-mortality data: Each stage of citrus mealybug on fresh
pumpkins and fumigated with methyl bromide for 2 hours at

15°C
Stage (Dose3 Number Number Percer_lt Eg{ﬁig}
g/m®)  tested dead mortality mortality
2-day-old eggs 6 143 89 62.2
8 65 59 90.8
9 91 84 92.3
10 72 70 97.2
12 228 225 98.7
14 79 79 100.0
15 97 97 100.0
16 30 80 100.0
18 209 209 100.0
Cont. 172 32 - 18.6
1st instar nymphs 10 105 105 100.0
12 41 41 100.0
14 67 67 100.0
15 21 21 100.0
16 45 45 100.0
18 55 55 100.0
Cont. 89 1 - 1.1
2nd instar nymphs 9 251 250 99.6
12 170 170 100.0
15 366 366 100.0
18 233 233 100.0
21 263 263 100.0
Cont. 287 5 — 1.7
3rd instar nymphs 9 110 110 100.0
10 44 44 100.0
12 127 127 100.0
14 34 34 100.0
15 139 139 100.0
16 53 53 100.0
18 101 101 100.0
20 18 18 100.0
Cont. 128 1 — 0.8
Adults 10 49 49 100.0
12 116 116 100.0
14 164 164 100.0
16 131 131 100.0
18 130 130 100.0
20 107 107 100.0
Cont. 80 1 - 1.3

Combined data of three relicates
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Response of Japanese mealybug eggs on fresh pumpkins to methyl bromide fumigation.

Fig. 1.
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Fig. 2. Response of Japanese mealybug 1lst and 2nd nymphal stages on fresh pumpkins to methyl

bromide fumigation.
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Table 6. Methyl bromide concentrations and temperatures recorded dur-
ing fumigation in 0.52 m® chamber at a dose of 48 g/m® for 2
hours at 15°C with 32% loading.

Methyl bromide concentration (mg/1)

Temperature (°C)

Replicate
10 60 120 min. Fruit Chamber Air
51.3 47.6 42.3 15.0 15.3-15.8
50.5 46.3 41.8 15.0 15.1-15.4
51.0 46.2 41.7 15.2 15.1-15.7
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Fig.3. Response of Japanese mealybug 3rd nymphal and adult stages on fresh pumpkins to methyl
bromide fumigation.

Table7. Large scale mortality test: Mortality of five-day-old eggs of Japanese
mealybug fumigated with methyl bromide at 48 g/m® of MB for 2 hours at
15°C with 329 loading.

Control Treatment
Replicate  No. of . No. of No. of No. of No. of
fruit oo ems o fruit (000 eges  eges  Poreen

infested survived infested treated* survived
1 2 40 6,043 6 360 54,387 0 100
2 2 40 7,394 6 360 66,546 0 100
3 2 40 6,506 6 360 58,554 0 100
Total 6 120 19,943 18 1,080 179,487 0 100

* Based on survival in control.
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QAEPR BT 27 ABEORKEL, RERBED
HERZFnZFN Table6 DEBY TH 5,
QAT TR B 2R AL 41.7~42.3g/
mThy, FEHREN ABEIX419¢g/m® ThHoT,
HABESE—LLEISBOBELRERS L
17.7% DH AL ABMCINE S iz, REREIR
15.0~152°C TH D, < AERFBAEMTHIIBEREER
SEETLHDLDRPHEL, 151~15.8C Th o7z,
BhghE X Table7D L 89 T, 5 HEI & &
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HETCRILET B DTHE EEZ S,

1 ®

SR Y VY 2y I h VREOEYIBE FOEE
PR T 5L RENELT, KESBARERL T
WBEIZVAFAAFNTAYBIVNI e XAt h4
HI7LYDITNTOEETERATERIILAF L
(MB) <& AW X BB EMERFEL

1) ZRFrRETCHEBINLIBSEHE Y >~
Vay I UvBRECERBLL ISR DOWTMB
CAREITY, BEENAEMRCEZ 2EE IOV
T LT, ZOMR, vryvavihricERELE
BEIMEROERFECRSEE CEL &Y, S8k
DOHHLEBRPTERWI EHBHEIL 72,

(2) vvvavihRELIRFYREDMB
AT BRIGOEBL R L., ZORE, W
FHORICEWIEIRD s oz,

B) HXRFrRECHFLEI®LTIVaATHIAN T
LAYBIVIAYERAFHAFTTAYDTRTORE
WZOWT MB AR T 5BEZHELEB L2, 20
R, 7VaAF AT TAVDENI A EXTFA
AHFTLYED BB PIERZEBMEL, 7YaFA
A HZ LY DEOTTIX 5 BRI R b RZEME
Z EDSHBAL 72,

(4)  ERoRBER ®ERC KL  ARLE
HeHe (MB 48 g/m?, 2 Bfd, 15°C BLE, INEFE 32% (v/
V) UUF, 79 RF vy 78RREE VICRERNE) 2
Ellz, ZOMBEEICID 7V FHAFTTALYS

HEMBRZERAINE 0 ) RT3 B 21T
J2o % DFER, HEAL 72 5 HERIN 179,487 Ik 3 KIED
BRI BT 100% BB &Nz, BOE LSRR <
AFREERIRIEOE LR+ HRIETE DT
brLEZD,
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