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Effect of Electron-beam Imadiation on Development and Reproduction of
Bemisia tabaci, Myzus persicae, Plutella xylostella and Tetranychus urticae
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361-763, Republic of Korea
Environment-Friendly Agriculture Research Institute

ABSTRACT: Four major agricultural insect pests, Bemisia tabaci, Myzus persicae, Plutella xylostella and Tetranychus
urticae, were irradiated with 30, 50, 70, or 100 Gy electron-beam. Longevity, egg hatching, emergence, and fecundity
of the test insects were measured. Hatchability of B. tabaci, P. xylostella and T. urticae declined with increasing
irradiation doses, and all B. tabaci and T. urticae eggs were dead at 100 Gy. When eggs of B. tabaci, P. xylostella
and 7. wrticae were irradiated, hatch was inhibited. B. fabaci adults grown from 70 Gy irradiated eggs did not lay
eggs. Fecundity of P. xylostella from the 100 Gy irradiated eggs decreased. When B. tabaci, P. xylostella, M.
persicae and T. urticae nymphs/larvae were irradiated, the results were similar as those of the hatched eggs. When P.
xylostella pupae were irradiated with 100 Gy, fecundity of emerged adults decreased and no eggs hatched. When B.
tabaci, P. xylostella, M. persicae and T. urticae adults were irradiated with 70 and 100 Gy, fecundity decreased and
egg hatch of B. tabaci was inhibited. However, the longevity of adults did not change and electron-beam irradiation
of all developmental stages had no effect on the longevity of adults.
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Table. 1. Survey the conditions of electron beam imradiation on various species and different developmental stages

Electron beam irradiation

Mortality (%)

(Grey) B. tabaci adult M. persicae nymph M. persicae adult T. urticae adult
3000 100 100 100 100

2500 100 100 100 100

2000 100 82.1 56.7 100

1500 56.6 44.5 16.7 0

1250 533 3.0 3.0 3.0

1000 36.6 0 0 3.0

750 46.6 0 0 3.0

500 2.0 0 0 3.0
Control 0 0 0 0

Sample size, n=60~90.
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Fig. 1. Effect of electron beam imradiation on developmental
stages of (A) B. tabaci, (B) M. persicae, (C) P. xylostella,
and (D) T. wurticae.
Sample size, egg n=45~138, nymph/larva n=20~ 65, pupa
n=30, adult n=30~40)
* Inhibition rate of egg hatching
® Inhibition rate of emergence
“ The mortality of nymph/larva and adult was investigated
after 4 days.
Means followed by same letter are not significantly different
at P=0.05 by Tukey’s Studentized Range Test (SAS
Institute, 2003).
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Table 2. Effect of electron beam on emergence, longevity and fecundity of adult from inadiated B. tabaci, P. xylostella and

T. urticae eggs

Dose Emergence Longevity No. eggs
Insect
nsee Gy (%) " (day) /Q total
70 66 10.1 + 7.5 a° 7 9.7 33 a 00 + 0.0 a
50 45 545 £ 41b 25 103 + 40 a 439 + 52 b
Bemisia tabaci
30 83 65.7 + 6.3 be 55 107 £ 46 a 457 + 118 b
0 78 70.7 = 7.0 ¢ 55 11.0 £ 43 a 543 £ 92D
100 62 81 £ 27 a 5 78 £ 26 a 75 £ 16 a
70 109 20.1 + 4.5 ab 22 87 + 26 a 542 £ 440
Plutella xylostella 50 105 277 + 44D 29 87 £ 30 a 583 £ 69 b
30 71 546 + 42 ¢ 39 85 + 35 a 589 £ 79b
0 138 604 = 63 ¢ 83 87 + 32 a 673 + 84 b
70 97 80 £ 23 a 8 78 £ 26 a 254 £+ 103 a
50 63 462 + 740 29 71 £ 39 a 249 £ 350D
Tetranychus urticae
30 88 439 £ 950 39 77 + 38 a 36.6 £ 1.9 ab
0 66 862 £ 10.0 ¢ 57 73 £ 33 a 504 £ 440

* Means followed by same letter in a column are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS

Institute, 2003).
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Table 4. Effect of electron beam on longevity, fecundity and hatchability from imadiated P. xylostella pupae

Dose N Longevity No. eggs No. eggs Hatchability”

(Gy) /@ /day /@ /day /@ /total (%)

100 29 7.8+ 2.02" 2.1+ 1.0a 16.4 = 7.6a 0.0 = 0.0a
70 28 7.6 £ 2.0a 5.6 + 1.0b 427 + 7.4b 62.9 + 4.6b
50 28 83+ 2.3a 6.0 + 1.0b 49.5 + 7.9b 62.5+ 5.8b
30 26 84+ 1.7a 6.5+ 0.4b 54.6 + 3.1b 70.7 £ 6.5b
0 30 8.6+ 2.1a 8.3 + 0.6¢ 71.2 £ 5.5¢ 924 + 7.2¢

* Hatching rate of eggs laid from emerged adult

" Means followed by same letter in a column are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS

Institute, 2003).
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Irradiation dose (Gy)

Fig. 2. Effect of electron beam on longevity, fecundity and hatchability from imadiated B. tabaci, P. xylostella, M. persicae

and 7. wrticae adults.
Sample size, n=30~40.

* The same letter over the bar are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS Institute,
2003). The data was analyzed following each imradiation dose.
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Table 3. Effect of electron beam on pupation, emergence, longevity, fecundity and hatchability from imadiated B. tabaci, P.

xylostella, M. persicae and T. urticae nymph/larvae

No
Dose Pupation Emergence Longevity T Hatchability
Insect n o o n eggs(offspring)/ o
(Gy) (%) (%) (day) Q Jtotal (%)
100 45 - 13.6 + 4.3a° 6 9.6 +4.2a 11.5+ 5.4a 0.0 £ 0.0a
70 45 - 30.8 + 9.9ab 14 9.0 + 4.5a 12.6 £ 2.5a 0.0 £ 0.0a
Bemisia
tabaci 50 45 - 44.5 + 4.4b 20 9.6 = 4.0a 28.8 £ 13.6a 75.0 £ 7.1b
30 45 - 50.4 + 5.3b 23 9.7 + 3.6a 36.9 + 16.5a 80.5 + 5.0b
0 45 - 76.5 + 2.2¢ 34 92+ 4.1a 35.0 £ 13.0a 88.1 £ 6.7b
100 30 - 86.7 + 5.8a 17 9.9 + 2.9a 0.0 + 0.0a" -
70 30 - 90.0 + 10.0ab 18 103 + 3.2a 0.0 £ 0.0a -
Myzus
. 50 30 - 93.3 + 5.8ab 19 10.9 + 3.3a 11.5+ 1.3b -
persicae
30 30 - 100.0 = 0.0b 20 11.0 + 4.4a 11.8+ 1.8b -
0 30 - 100.0 = 0.0b 20 11.2 + 3.6a 145+ 1.8b -
100 30 556 + 7.7a 28.9 + 3.8a 9 10.9 + 3.5a 25.1+39a 61.5+ 7.5a
Plutell 70 30 622 + 3.8ab 444 + 3.8ab 13 10.5 £ 3.0a 259+ 52a 73.1 £ 6.6a
500 30 667 + 67abc 489+ 7.7b 15 113+28a 595+ 11.1b 799 + 9.6ab
xylostella
30 30 80.0 + 6.7bc 66.7 + 6.7¢ 20 11.8+ 2.7a 97.5+ 89¢ 88.9 + 4.0b
0 30 844 + 338c 77.8 £ 7.7¢ 23 103 £ 2.0a 94.4 + 3.3¢c 94.5 + 3.0b
100 49 - 63.3 + 5.8a 31 63+ 2.1a 10.5 £ 3.3a 39.3 + 5.6a
70 58 - 80.0 + 10.0ab 46 6.9+ 3.2a 144 + 5.5a 482 + 4.1a
Tetranychus
urticae 50 50 - 83.3 £ 5.8b 42 7.6 £ 1.9a 17.7 £ 4.0abc 68.1 + 7.0b
30 54 - 96.7 + 5.8b 52 7.6+ 2.7a 21.5 + 2.9bc 71.7 £ 5.1bc
0 65 - 96.7 + 5.8b 63 8.1+ 3.0a 25.7 + 2.3¢ 88.3 + 3.1c

* The number of offsprings

" Means followed by same letter are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS Institute,

2003).

T} 22]31 Mochida (1973)= ZabAl 150 Gy oA}l AL
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