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Effects of vy-ray irradiation on Dysmicoccus brevipes
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Abstract  Dysmicoccus brevipes ( Cockerell) and D. neobrevipes ( Beardsley) are important pests requiring quarantine
treatment at entry and exit ports for tropical fruit such as pineapples etc. In order to establish an effective treatment method
for these two mealybugs, Cobalt-60 gamma ray target doses of 80, 130, 180, 230 and 250 Gy were used to irradiate
immatures and adults of both species to find the most tolerant stage and the optimal dose range for quarantine treatment.
The responses of each species to irradiation displayed a similar pattern. Tolerance to irradiation in both species increased
with advancing life stage, with adults being the most tolerant stage. At 230 Gy, no living offspring were produced by
surviving female adults irradiated as nymphs, and no irradiated 1st instar nymphs of D. brevipes survived to adulthood.
Although female adults of both D. brevipes and D. neobrevipes, irradiated with 230 Gy, produced an F, generation but no
F, generation was produced. In a large-scale irradiation test, no surviving female adult developed from either 3rd instar

nymphs, nor did adults irradiated at 240 Gy produce offspring, indicating that a dose of 240 Gy or above is sufficient to

prevent the reproduction of these two mealybug species.
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Table 1 Percentage of nymphs survived to female adults and their reproduction of Dysmicoccus neobrevipes and

Dysmicoccus neobrevipes after irradiation

1 #% 1st instar 2 #% 2nd instar 3 # 3rd instar
A 7"."]‘% B (%) F & T M F 2 4 % B M F & g
Specics oy e i s AR (% ) i st (% ) i s
Dose F, nymphs Survived to F, nymphs Survived to F, nymphs
female adults
per female female adults per female female adults per female
o Bk iy 0(CK) 50.5a 217.5a 62.7a 230.3a 92.6a 224.0a
D. brevipes 80 25.0b 87.3b 31.0b 84.2b 41.8b 104.5b
130 13.3¢ 23.2¢ 14.5¢ 36.0c¢ 28. 8¢ 43.2¢
180 3.7d 3.6d 8.5d 8.3d 13.9d 15.9d
230 Oe Oe 1.2e Oe 3.5e Oe
280 Oe Oe Oe Oe Oe Oe
T TE R 0 53.6a 206. 8a 66.7a 198. 6a 95.3a 195.4a
D. neobrevipes 80 26.1b 98.5b 32.6b 92.5b 57.3b 97.1b
130 11.8¢c 41.0c 18.9¢ 40.0c 34. lc 47.7¢
180 5.5d 6.5d 10.2d 15.6d 14.4d 19.5d
230 1.6e Oe 3.5¢ Oe 5.2 Oe
280 Oe Oe Oe Oe 0.5e Oe

RV EHE G A AS R F R F /R4 Duncan’ s B B Z LG 0.05 K3 EER B FH .

Data followed by different letters in the same column indicate significantly different at 0. 05 level by Duncan’s multiple range test.

R2 TREBASWEEHMMITELS RGN R RFENEENI (60 d)
Table 2 Percentage survived and reproduction of female adults of Dysmicoccus neobrevipes

and Dysmicoccus neobrevipes after irradiation

i Fp Species 74 (Gy) Dose M % %% Female adults survived % 45 1%L Nymphs survived
W E MW D. brevipes 0(CK) 13 128.0 > 100 000

80 6 476. 8 > 100 000
130 2 384.6 57 322.4
180 788. 1 3334.5
230 179.5 0
280 0 0

T K A Iy 0(CK) 14 253.7 > 100 000

D. neobrevipes 80 7 948.6 >100 000
130 4 734.5 62 538.8
180 542.3 3748.2
230 280.0 0

280 0 0
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Table 3 The survive and reproduction of 3rd instars and female adults irradiated

at dose of 240 Gy in a large-scale test

3 ## W 3rd instar

JRH (90 d) Female adults (90 day in observation)

o S ) KE M

T SEBr ) B

e e i, H
, G B (% ) G 5 ol A EER 4
Species (Gy) o (% Uk (Gy) " Number of
Dose Survived to Dose No. Nymphs
No. F, nymphs female adults
applied female adult applied
Ry 0 (CK) 100 94.9 12 803.7 0 (CK) 100 >100 000 >100 000
D. brevipes  230.5-239.0 30 654 3.6 229.7 -239.2 33 784 0 0
B KA 0 (CK) 100 93.4 11 959.2 0 (CK) 100 >100 000 >100 000
D. neobrevipes 232.5 -242.6 31 135 3.8 231.3 -241.8 28 135 0 0
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