
Introduction

 Methyl bromide (MB) was designated as an ozone 

depleting substance under the Montreal Protocol 

(MOP) in 1992 and parties were encouraged to develop 

alternatives to cut down its emission. Since then, 

quarantine and pre-shipment (QPS) use of MB has been 

shrinking all over the world. It is however reported that 

the usage of MB in QPS is relatively stable in recent 

years and has been higher than global consumption for 

any other sector since 2009 (UNEP, 2013).

 The International Plant Protection Convention 

(IPPC) Secretariat, which is the governing body for 

global harmonization of phytosanitary measures such 

as MB fumigation, is also in compliance with the MOP 

and introduced a recommendation on replacement or 

reduction in use of MB as a phytosanitary measure in 

2008 (IPPC, 2008).

 Under these circumstances, our laboratory has 

conducted fumigation tests using some alternatives to 

MB to reduce the usage and emission of it in Japanese 

plant quarantine. Methyl iodide (MI) is one of the 

alternative substances. Effects on mortality of aphid and 

spider mite with MI fumigation at 15oC were reported 

and the results suggested the necessity of additional 

data for other insect pest groups (Naito et al., 2014). 

We release results of additional mortality data and 

treatment schedules evaluated for fruit and vegetables 

with MI fumigation.

Materials and Methods

1. Test insects

 Seven species of insect pest belonging to four groups, 

which were strongly associated with imported fruit and 

vegetables, were tested. They have been successfully 

reared in the laboratory and were available all year 

round.

 Cowpea aphid, Aphis craccivora Koch: Cowpea 

aphid was obtained from broad bean cultivated (Vicia 

faba) in an agricultural f ield at Yokohama Plant 

Protection Station (YPPS) in June 2013. The same 
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methods for green peach aphid, which were described 

in Naito et al. (2014), were used for rearing (conditions 

of 20oC, 16L8D in an incubator) and preparation. Broad 

bean seedlings infested with nymph and adult female 

stages were used for fumigation.

 Green peach aphid, Myzus persicae (Sulzer): 

Green peach aphid originated in a field strain at 

Makinohara city in Shizuoka prefecture and has been 

reared in the laboratory at YPPS since 2012. Rearing 

and preparation methods for fumigation were in 

accordance with Naito et al. (2014). Broad bean seedlings 

infested with nymph and adult female stages were used 

for fumigation.

 Citrus mealybug, Planococcus citri (Risso): 

Citrus mealybug was collected from a banana tree (Musa 

sp.) in a glass house at the Tsukuba botanical garden 

in Ibaraki prefecture in August 2010 and reared on 

Japanese squash in the laboratory at YPPS (Misumi 

et al., 2013). Mature adult females were put in petri 

dishes with a filter paper to oviposit for two days and 

egg masses obtained were put on a sixth or eighth part 

of a Japanese squash. These squash were maintained in 

plastic containers (12 cm diameter x 8 cm high) under 

rearing conditions of 25oC, 60%RH, 16L8D up to target 

stages in a climate chamber. 0-2 day-old egg, 3rd nymph 

(21-23 days after oviposition) and adult female stages 

(28-30 days after oviposition) were tested.

 Kanzawa spider mite, Tetranychus kanzawai 

Kishida: Kanzawa spider mite was obtained from a 

house plant (Cyclamen sp.) at Musashino city in the 

Metropolis of Tokyo in January 2013. The same methods, 

described in Naito et al. (2014), were used for rearing and 

preparation for fumigation. Nymph and adult stages (8-10 

days after oviposition) were provided for fumigation.

 Two-spotted spider mite, Tetranychus urticae 

Koch: Two-spotted spider mite was obtained from an 

apple orchard at Hirosaki city in Aomori prefecture 

in June 2009, and then reared in a laboratory of 

the diagnostic section of YPPS. The same methods 

for Kanzawa spider mite were used for rearing and 

preparation for fumigation. Nymph and adult stages (8-10 

days after oviposition) were tested.

 Flower thrips, Frankliniella intonsa (Trybom): 

Flower thrips was collected from bedding plants (Tagetes 

sp.) at YPPS in October 2013. They were then reared 

with broad bean germinated in small plastic containers 

(12 x 9.8 x 4.6 cm) in a climate chamber with the 

conditions of 25oC, 60%RH, 16L8D (Misumi et al., 2009). 

Emergence of adults was observed every two weeks. They 

were collected using an aspirator and released to newly 

germinated broad bean to lay eggs for three days. 0-3 

day-old egg, larval stage (5-8 days after oviposition) and 

adult stage (11-14 days after oviposition) were prepared 

for fumigation.

 Onion thrips, Thrips tabaci Lindeman: Onion 

thrips was collected from mixtures of bedding plants 

at YPPS in June 2012 and then reared using the same 

methods for flower thrips in a climate chamber with the 

conditions of 25oC, 60%RH, 16L8D. Emergence of adults 

was observed every three weeks. 0-3 day-old egg and 

larval stage (6-9 days after oviposition) were prepared 

for fumigation.

2. Fumigation

 Fumigation was conducted using the same methods 

and devices described in Naito et al. (2014). Purity 

of liquid MI used was 99.5% (Wako Pure Chemical 

Industries Ltd.). The conditions of fumigation were 

2 hours at 10 or 15oC. Gas concentrations of MI and 

temperatures in the chambers were also monitored and 

confirmed using a gas chromatograph (GC-2014 with 

FID: Shimadzu) and a temperature recorder (Graphic 

logger CR-1016 -A: Chino) during fumigation. After 

fumigation, tested insects and untreated controls were 

maintained under rearing conditions in the climate 

chamber.

3. Evaluation of mortality

 Mortality of the egg stage of mealybug was evaluated 

by hatching at 10 days after fumigation. For the egg 

stage of thrips, the numbers of larvae in treated plots 

were determined at 6 -7 days after fumigation and 

mortalities were estimated by counting the number of 

control plot larvae on the same day. Mortalities of larva, 

nymph and adult stages of aphid, mealybug, spider mite 

and thrips were determined by counting the numbers 

of live and dead insects at 2-3, 5, 3 and 1 days after 

fumigation, respectively. Mortalities were corrected by 

Abbott' s formula (Abbott, 1925) except for egg stages of 

thrips.

Results and Discussion

1. Mortality test at 15oC

 Mortalities of egg, larva and adult stages of two 

species of thrips at 15oC are shown in Table 1. 100% 

mortality was obtained with egg stages of Frankliniella 

intonsa and Thrips tabaci at the doses of 7.7 and 6.2 

mg/l, respectively. 100% mortality was obtained for adult 

stage of F. intonsa at the dose of 6.2 mg/l. The larval 

stage of T. tabaci was killed completely at the dose of 

4.6 mg/l, although 9.3 mg/l was required to obtain 100% 
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mortality on the larval stage of F. intonsa. A difference 

in susceptibility of their larval stages might be caused 

by differences in their structure. The larval stage of T. 

tabaci was predominantly 1st instar although a dominant 

stage of F. intonsa was 2nd instar larvae. Naito et al. (2014) 

reported that two species of spider mite were killed 

completely at the dose of 9.3 mg/l at 15oC. Susceptibility 

of larval stage of F. intonsa was considered to be the 

same level as spider mites.

 Mortalities of egg, 3rd nymph and adult female stages 

of Planococcus citri at 15oC are shown in Table 2. The egg 

stage was the most susceptible, because 100% mortality 

was obtained at the dose of 19.3 mg/l. Mortalities of 3rd 

nymph and adult female stages were about 88 and 98% 

at the same dose, respectively. The 3rd nymph stage was 

considered less susceptible than the adult female stage. 

Both stages were however killed completely at the dose 

of 29.4 mg/l. As a result of this study, it was clear that 

nymph and adult female stages of mealybug were more 

tolerant than aphid, spider mite and thrips. To obtain 

100% mortality for mealybug, approximately three times 

the dosage for spider mite and thrips is required. Aung 

et al. (2001) reported that mortality of 2nd instar larvae of 

California red scale, Aonidiella aurantii, on lemon was 

99.8 and 100% at the doses of 20 and 40 mg/l with MI 

at 21oC, respectively. It was considered that mealybug 

was also less susceptible to MI as is the case with scale 

insects.

2. Mortality test at 10oC

 Mortalities of nymph and adult female stages 

of Aphis craccivora and Myzus persicae at 10oC are 

shown in Table 3. 100% mortality was obtained with A. 

craccivora and M. persicae at the doses of 7.7 and 4.6 mg/l, 

respectively. A. craccivora was more tolerant than M. 

persicae. According to Naito et al. (2014), the same stages 

of M. persicae were killed completely at the dose of 3.1 

mg/l at 15oC. It was necessary to increase the dosage by 

half that required at 15oC to attain 100% mortality at 

10oC.

 Mortalities of nymph and adult male stages of 

Tetranychus urticae and Tetranychus kanzawai at 10oC 

are shown in Table 4. It was reported that these were 

the most tolerant stages within the species and the 

necessary dosage for obtaining 100% mortality was 9.3 

mg/l at 15oC (Naito et al., 2014). In the current study, 

nymph and adult male stages of both species were killed 

completely at the dose of 13.9 mg/l at 10oC. It was also 

necessary to increase the dosage by half the dosage 

required for them at 15oC.

3. Evaluation of treatment schedule for fruit and 

vegetables

 Concentration-Time (CT) value (mg･h/l) is known as 

an indicator of efficacy of fumigant and it is considered 

that the same efficacy is obtained by attaining the same 

CT value during fumigation at the same temperature 

Table 1.  Mortalities of egg, larva and adult stages of Flankliniella intonsa and Thrips tabaci fumigated with MI for 2 hours at 15oC.

Dose

(mg/l)

F. intonsa T. tabaci

egg (0-3 day-old) Larva Adult egg (0-3 day-old) Larva

n mean% ± SD n mean% ± SD n mean% ± SD n mean% ± SD n mean% ± SD

0 (control) 458 0 167  7.0 ± 1.0      207  2.8 ± 3.7 1,883 0 211 13.1 ± 7.5

3.1 - - - - - - 852 96.9 ± 1.9 343 83.1 ± 8.0

4.6 372 91.2 ± 4.0 - - 223 96.9 ± 0.8 478 99.5 ± 0.4 405 100

6.2 345 98.8 ± 1.7 191 87.1 ± 3.3 215 100 553 100 246 100

7.7 304 100 172 94.1 ± 2.9 - - - - - -

9.3 290 100 218 100 - - - - - -
Note: The estimated numbers of all stages of F. intonsa, egg stage and larval stage of T. tabaci were totals of three, two and four replications, respectively.

Table 2.   Mortalities of egg, 3rd nymph and adult female stages of Planococcus citri fumigated with MI for 2 

hour at 15oC.

Dose

(mg/l)

P. citri

Egg (0-2 day-old) 3rd Nymph Adult female

n mean% ± SD n mean% ± SD n mean% ± SD

0 (control) 742 4.8 ± 1.6 717  3.0 ± 3.1 515  0.6 ± 1.2

19.3 860 100 681 88.1 ± 9.4 462 97.9 ± 1.4

29.4 772 100 677 100 624 100

39.4 744 100 678 100 547 100

Note: The estimated numbers of egg, 3rd nymph and adult female stages of P. citri were totals of 
three, three and four replications, respectively.
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(Monro, 1969; Bond, 1984). CT values obtaining 100% 

mortality for each insect pest tested are therefore 

approximated based on the results of mortality tests 

in Naito et al. (2014) and this study. Depletion of gas 

concentration during fumigation was within 2-3% of 

the doses for those fumigations, because the tests were 

carried out by loading only a small amount of infested 

plants and containers into fumigation chambers. The 

concentration figures applied during fumigation were the 

doses used for each test in this estimation. The initial 

fifteen minutes of fumigation was deducted from the CT 

value of 2 hours fumigation, because a quarter-hour from 

dosing was considered a suitable time to obtain uniform 

diffusion and penetration of a fumigant. 1.75 hours 

was used as a time factor for calculation. Approximate 

CT values were estimated by multiplying each dose by 

1.75. The results are shown in Table 5. Approximate CT 

values were 13.5-24.3 mg·h/l at 10oC and 5.4-51.5 mg·h/l 

at 15oC for each insect pest except for P. citri at 10oC. An 

approximate CT value for P. citri at 10oC was estimated 

by multiplying the approximate CT value for it at 15oC 

by 1.5, because the dosage obtaining 100% mortality 

at 10oC was one and a half times the value at 15oC for 

spider mite and aphid. The CT value of P. citri at 10oC 

was estimated at 77.3 mg･h/l.

 Fruit and vegetables fumigated with MI, which 

were reported by Soma et al. (2007) and Naito et al. 

(2011), were classified by residual gas rate (RR) at 

the dose of 48.5 mg/l for 3 hours at 15oC. The results 

of classification are shown in Table 6. Most succulent 

fruits and vegetables with a smooth surface, such as 

apple, Japanese pear, melon and tomato, were classified 

into a low sorption group with 0.8 or higher RR. This 

group showed a higher gas concentration at fifteen 

minutes after dosing than the dose. Succulent fruits 

and vegetables with a rough surface and stalk and 

leaf vegetables with a smooth surface such as peach, 

strawberry, celery and lettuce, were categorized into 

a medium sorption group with 0.6-0.8 of RR. The first 

measurement value of gas concentration for this group 

showed approximately the same value as the dose and 

then the gas concentration declined gradually. Relatively 

small vegetables, stalk vegetables with rough surface, 

leaf vegetables and pulses with pods, such as Brussels 

sprouts, broccoli, spinach and string bean, were a high 

sorption group with 0.4-0.6 of RR. The first measurement 

value of gas concentration for this group was lower than 

the dose. It was suggested that the amount of sorption of 

MI during fumigation was affected by the outer surface 

and surface area of commodities.

 The gas falling rate (FR) in Table 6, which is the 

decrease rate of gas concentration from fifteen minutes 

after dosing to the end of fumigation, was estimated 

at about 0.1, 0.2 and 0.05-0.3 of the dosage in each RR 

group. This was based on the results of progressive gas 

concentrations during fumigations in those reports. The 

FR range for the high sorption group was broadened. 

Leafy vegetables such as parsley showed the lowest FR, 

and other vegetables showed higher FR than those leafy 

plants. Most of the latter vegetables were plants in the 

growing phase, such as asparagus and broccoli, and 

pulses with pods. FR and RR might be influenced by 

the respiratory action and components of those plants in 

addition to the outer surface and surface area.

 Misumi et al. (2003) reported that the influence of 

exposure time on mortality was larger than that of the 

applied dose for the same CT value with MB fumigation. 

A similar trend was observed in mortality of spider 

mite between 1 and 2 hours fumigation with MI at 15oC 

(Naito et al., 2014). It is suggested that the same effect 

on mortality of 2 hours fumigation with MI is also 

obtained from 3 hours fumigation by applying the CT 

value of 2 hours fumigation. The dosages for both 2 and 

3 hours fumigation were estimated using approximate 

CT values of 2 hours fumigation in Table 5. CT values 

of 2 and 3 hours fumigation (CT2 H: 2 hours fumigation, 

Table 3.   Mortalities of nymph and adult female stages of Aphis 

craccivora and Myzus persicae fumigated with MI for 
2 hours at 10oC.

Dose
(mg/l)

A. craccivora M. persicae

Nymph / Adult female Nymph / Adult female

n mean% ± SD n mean% ± SD

0 (control) 1,292  2.7 ± 1.3 1,601 23.4 ± 19.7

3.1 - - 847 99.9 ±  0.3

4.6 1,301 92.7 ± 1.0 816 100

6.2 1,209 97.4 ± 1.7 895 100

7.7 1,215 100 - -

Note: The estimated numbers of A. craccivora and M. persicae 
were totals of two and three replications, respectively.

Table 4.   Mortalities of nymph and adult male stages of 
Tetranychus urticae and T. kanzawai fumigated with 
MI for 2 hours at 10oC.

Dose
(mg/l)

T. urticae T. kanzawai

Nymph / Adult male Nymph / Adult male

n mean% ± SD n mean% ± SD

0 (control) 958 42.6 ± 3.8 867 46.2 ± 10.7

10.8 237 99.7 ± 0.6 377 99.8 ±  0.3

12.4 453 99.8 ± 0.4 522 99.9 ±  0.2

13.9 682 100 535 100

Note: The estimated numbers of T. urticae and T. kanzawai 
were totals of two and three replications, respectively.
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CT 3 H: 3 hours fumigation) can be approximated by 

using equation (1) and (2), respectively. “C n” in these 

equations means a gas concentration (mg/l) at “n” 

minutes after dosing. These equations define the area 

of a trapezoid consisting of the gas concentrations at 

fifteen minutes after dosing and the end of fumigation. 

1.75 and 2.75 hours were used as time factors in these 

equations, allowing for the time for uniform diffusion 

and penetration of MI.

 CT2 H = 0.875 x ( C1 5 + C1 2 0 )  (1)

 CT3 H = 1.375 x ( C1 5 + C1 8 0 )  (2)

 C 1 5 , C 1 2 0 and C 1 8 0 in equations (1) and (2) can be 

converted to formulas (3) and (4) using each dosage (D 2 H: 

2 hours fumigation, D 3 H: 3 hours fumigation), RR and 

FR. 

 C1 5 = D 2 H or D 3 H x ( RR + FR ) (3)

 C1 2 0 = C1 8 0 = D 2 H or D 3 H x RR (4)

 Meanwhile, decreasing gas concentrations during 

fumigation, due to the amount of sorption to cartons and 

packages, is not considered in these approximate CT 

values in Table 5. It is an important factor to evaluate 

a treatment schedule for practical fumigation. An 

experimental fumigation was therefore carried out with 

MI at a dose of 9.3 mg/l at 15oC for 2 hours by loading a 

cardboard carton only (0.012 kg/l). The result showed a 

15% decline in gas concentration at the end of fumigation 

(Naito, unpublished). It was considered that better 

estimates were obtained at 1.18 times approximate 

CT values. The equation (1) and (2) may transform 

to the following equations using formulas (3) and (4) 

considering the forementioned sorption.

       D 2 H = ( CT2 H x 1.18 ) / ( 0.875 x ( 2 x RR + FR ) )  (5)

       D 3 H = ( CT3 H x 1.18 ) / ( 1.375 x ( 2 x RR + FR ) )  (6)

 The estimated dosages of MI for 2 and 3 hours 

Table 5.  Doses and approximate CT values obtaining 100% mortality for insect pests tested with MI for 2 hours.

Temperature
(oC)

Insect pests tested
Dose
(mg/l)

Approx. CT value 1)

(mg•h/l)

Aphis craccivora, Myzus persicae 7.7 13.5

10 Tetranychus kanzawai, Tetranychus urticae 13.9 24.3

Planococcus citri - 77.3 2)

M. persicae 3.1 5.4

15 3) T. kanzawai, T. urticae,
Frankliniella intonsa, Thrips tabaci 9.3 16.3

P. citri 29.4 51.5

1) Approx. CT value except for P. citri at 10oC = Dose x 1.75
2) Approx. CT value for P. citri at 10oC = Approx. CT value for it at 15oC x 1.5
3) The data of M. persicae, T. kanzawai and T. urticae were based on Naito et al. (2014).

Table 6.   Classification of fruit and vegetables by residual gas rate with MI at 48.5 mg/l for 3 hours at 15oC based on the results of 
Soma et al. (2007)  and Naito et al. (2011).

Residual gas rate 1)

(RR)
Gas falling rate 2)

(FR)
Group / Commodity

0.8 or higher 0.1
Low sorption group:
   Apple, Grape, Japanese pear, Melon, Orange, Persimmon, Pineapple,
Pumpkin, Tomato

0.6 - 0.8 0.2
Medium sorption group:
   Banana, Celery, Cherry, Lettuce, Peach, Strawberry

0.4 - 0.6 0.05 - 0.3
High sorption group:
   Asparagus, Broccoli, Brusseles sprouts, Cauliflower, Okura, Parsley, 
Podded pea, Spinach, String bean, Young soy bean

1) Residual gas rate = Final gas concentration / Dose
2) Gas falling rate = ( Gas concentration at 15 minutes after dosing - Final gas concentration ) / Dose
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fumigation are calculated with equations (5) and (6) 

using approximate CT values, RR and FR. The figures of 

RR and FR for 3 hours fumigation are applied to 2 hours 

fumigation, because the gas concentrations at two hours 

after dosing for 3 hours fumigation are approximately 

the same values at the end of fumigation. Aphid, spider 

mite and thrips were categorized into the same group 

taking into account their susceptibility and feasibility of 

MI fumigation. The required CT values at 10 and 15oC 

for this group were 24.3 and 16.3 mg･h/l, respectively. 

Mealybug was another group under consideration 

for less susceptibility. The required CT values at 10 

and 15 oC for mealybug were 77.3 and 51.5 mg･h/l, 

respectively. The commodity groups in Table 6 were 

also used in this estimation because it was considered 

that each commodity group influenced the estimation of 

dosage. The minimum figure of RR was used for each 

commodity group. 0.3 was used as a FR for the high 

sorption group, since leafy vegetables such as parsley 

and spinach showed the lowest FR only. The results of 

estimated dosages by insect pest group, temperature and 

commodity group are shown in Table 7. The dosages for 

aphid, spider mite and thrips were estimated at 20-30 

mg/l for 2 hours at 10oC or higher, 13-20 mg/l for 2 hours 

at 15oC or higher, 13-19 mg/l for 3 hours at 10oC or higher 

and 9-13 mg/l for 3 hours at 15oC or higher. Almost 

all of these dosages were about a half or less than the 

dosage of existent standards of MB fumigation in Japan, 

which is the dose of 48.5 mg/l for 3 hours being applied 

to quarantine pests on many imported vegetables. 2 

hours fumigation with MI may be recommended for 

these insect pest groups considering the convenience 

of treatment schedule. The dosages for mealybug were 

estimated at 62-95 mg/l for 2 hours at 10oC or higher, 

41-64 mg/l for 2 hours at 15oC or higher, 40-61 mg/l for 

3 hours at 10oC or higher and 27-41 mg/l for 3 hours at 

15oC or higher. The schedule, which used a lower dosage 

for all commodity groups than the existing standard 

with MB, was 3 hours at 15oC or higher only. 3 hours 

fumigation with MI might be recommended for mealybug 

taking into account the dosage.

 From the results of the evaluated treatment 

schedule, MI fumigation for 2 hours is considered the 

applicable schedule at a relatively lower dosage for aphid, 

spider mite and thrips compared to MB fumigation. 

Also, it is highly possible to avoid damage to a number of 

commodities. Treatment schedules for mealybug however 

require high dosages compared with other pest groups. 

It is suggested that 3 hours fumigation at 15oC or higher 

is the only applicable schedule for it, with the exception 

of leafy vegetables in the high sorption group. These 

treatment schedules are based on the results of mortality 

tests and injury tests in the laboratory. Diffusion in a 

chamber, penetration into cases and packages, sorption 

to those materials and desorption from them affect the 

mortality efficacy and occurrence of plant damage in 

practical fumigations. It is necessary to conduct large 

scale tests simulating practical fumigation to confirm 

the applicability and feasibility of those schedules.

Table 7.  Evaluated treatment schedules by insect pest group and commodity group with MI for 2 and 3 hours.

Insect pest group
Temperature

(oC)
Commodity group

Estimated dosage (mg/l)

2 hours 1) 3 hours 2)

Aphid
Spider mite

Thrips

Low sorption 20 13

10 or higher Medium sorption 24 15

High sorption 30 19

Low sorption 13 9

15 or higher Medium sorption 16 10

High sorption 20 13

Mealybug

Low sorption 62 40

10 or higher Medium sorption 75 48

High sorption 95 61

Low sorption 41 27

15 or higher Medium sorption 50 32

High sorption 64 41

1) Estimated dosage = ( Approx. CT value x 1.18 ) / ( 0.875 x ( 2 x RR + FR ) )
2) Estimated dosage = ( Approx. CT value x 1.18 ) / ( 1.375 x ( 2 x RR + FR ) )
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和　文　摘　要

青果物に付着する害虫に対するヨウ化メチルくん蒸処理基準の検討（英文）

内藤　浩光・西﨑　博則・林　浩司

横浜植物防疫所調査研究部

　青果物の表面に付着する７種の害虫を供試してヨウ化
メチル2時間くん蒸の殺虫効果を調査した。15℃でのくん
蒸の結果、2種アザミウマではヒラズハナアザミウマ幼虫
Frankliniella intonsaの感受性が低く、100％の殺虫率を得
るには薬量9.3mg/lが必要だった。ミカンコナカイガラムシ
Planococcus citriでは3齢若虫と成虫の感受性が低く、薬量
29.4mg/lで100％の殺虫率となった。10℃でのくん蒸の結果、2
種アブラムシではマメアブラムシAphis craccivoraの感受性が
低く、100％の殺虫率を得るには薬量7.7mg/lが必要だった。ま
た、2種ハダニTetranychus kanzawai, Tetranychus urticae

は同程度の感受性を示し、薬量13.9mg/lで100％の殺虫率と
なった。
　今回の調査結果と、過去に行われた青果物の障害調査及
び殺虫試験の結果から、害虫種及び青果物ごとに100％の殺
虫効果を得るのに必要なCT値を推定し、これを基に検疫処
理基準案を作成した。この結果、アブラムシ、ハダニ及びア
ザミウマに対してはヨウ化メチル2時間くん蒸が適用可能と考
えられたが、コナカイガラムシについては感受性が低いことか
ら3時間くん蒸が適当と考えられた。今後は、この処理基準
案の有効性を検証する必要がある。


