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Study on elimination effect of irradiation against different
stages of citrus red mites ( Panonychus citri Mcgregor)
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(Laboratory of Insect Toxicology ,Key Laboratory of Pesticides and Chemical Biology Ministry of Education of China ,

South China Agricultural University ,Guangzhou,Guangdong 510642 ,China)

Abstract: [Objective] The experiment was to study elimination effects of irradiation against different
stages citrus red mite (Panonychus citri Mcgregor) and to conform the effective dosage in order to achieve
inspection and quarantine. [Method] The eggs,larvae, protonymphs of citrus red mite were selected and ir-
radiated by gamma irradiation (0,100,200,300,400 Gy) ,while adults were at the dosage of 0,200,400,600
and 800 Gy). The effect of irradiation against hatching rates and mortality of different stages of citrus red
mites was studied. [Result] It was found that after being irradiated at the dosage of 200 Gy, the 24 h-old
eggs of citrus red mites were not hatched, so the gamma irradiation at the dosage of 200 Gy obviously had
lethal effect on the eggs. After irradiated at the dosage of 400 Gy,the mortality of the larvae was as high as
96 %. Gamma irradiation among the 300—400 Gy made the larvae sterile and the dosage of 400 Gy was ster-
ile dosage to the protonymphs of citrus red mite. The adults laid less eggs which did not hatch at more than
dosage of 400 Gy. After 15 days,the mortality of adult mites irradiated at the dosage of 400—600 Gy was
100% ; while irradiated at the dosage of 800 Gy,the mortality was 100% after 13 days. So the irradiation a-
mong the 400—800 Gy made the adults sterile or lethal. [Conclusion)] The gamma irradiation at the dosage
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400 Gy made citrus red mite at different stages lethal or sterile. So the citrus fruits irradiated at 400 Gy

could achieve quarantine treatment requirement.
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Table 1 Effect of irradiation on hatching rates of eggs of P. citri Mcgregor
R/ Gy b 35 : Wi/ 70 Haiching rate :
Dose Number of treated-eggs 6K %8R # 10K
6th day 8th day 10th day
0 709 56.216.67 a 94.640.87 a 94.6+0.87 a
100 742 0.33+0.33 b 1.73£0.15b 1.73£0.15b
200 749 0.00 b 0.00 ¢ 0.00 ¢
300 831 0.00 b 0.00 ¢ 0.00 ¢
400 706 0.00 b 0.00 ¢ 0.00 ¢

TE « [ VB 5 /NG TR A IR 3 R R AE 520 KF 122 5 R B35 (DMRT 22) 3 — "R A AR 218 . R 30l

Note: Mean values followed by the same letters are not significantly different at P=0. 05 level according to Duncan’s multiple ranger test
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YIETE 100 Gy Y50 it RE AL PR L F 7 096 5 4 i
F W Y B R 4y Bk 720 29% ., 65. 96% Al
AT.27% s 7E 200 Gy W, 1iF 27 85 | 5 5 T R 6 1 1
AN 55.33%,29. 33 % F1 17. 33 % 5 11 % B 20
W50k 97.10%,95. 77 % 1 91.67% , =FH 2R 1

means no observed data. The same below.
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Table 2 Effect of irradiation on larvae of P. citri Mcgregor

A ] /O RE A BEBBLFE/ Y% Rates of different stages R 7 B g B (AL ) %
M/ Gy [EVSETRET — o ™ No. of eges laid Hatchi ate of
Dose I A W IEE= i 0. Of eggs lal atc _mg rate o
Protonymphs Deutonymphs Adults by adults eggs laid by adults
0 97.10+2.11 a 95.77+1.36 a 91.67+1.20 a 73.33£6.67 a 89.4942.40 a
100 72.294+1.87 b 65.9642.60 b 47.274+1.75 b 13.67+4.81 b 45.0242.52 b
200 55.3342.40 ¢ 29.33+2.96 ¢ 17.334+2.90 ¢ 4,00+3.06 b 0.5040.29 ¢
300 37.33+3.53d 26.67+1.67 ¢ 10.00+£3. 05 cd 0.33+0.33 b 0.00 ¢
400 31.33%+2.91d 16.00+0.00 d 4,00+2.31d 0.00 b —

2.3 4E BB AE £ O R 0 A0 22 I
S FH A 4 Tl B 25 6 3R 4T 100,200,300 FI 400

Gy Fil 4 B AR B, HR i 45 1 DL 3% 3.
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Table 3

Effect of irradiation on protonymphs of P. citri Mcgregor

KB A WS IR/ %

ﬁﬁﬁgﬂfﬁ/(}y _ %ﬁﬁates of different stages _ \};%ﬂéi[ee:;gﬂé?d Elitﬂgiﬁlgjéyi[
ose Deujtﬁofyrfphs ;ﬁ;‘fﬁ; by adults eggs laid by adults
0 97.33+£1.20 a 95.67+2.85 a 78.82+1.95 a 89.4942.40 a
100 78.62+2.62 b 73.46+£1.35b 27.00+4.16 b 41,014+2.15b
200 66.67+3.53 ¢ 56.00+3.06 ¢ 6.67+4.81 ¢ 1.5040.29 ¢
300 50.67+4.05d 40.0044. 00 d 3.33+0.88 ¢ 0.03740.03 ¢
400 37.33+2.67 e 12.00+2.31 e 0.00 ¢ -

H1 2% 3 RIS A ARG 4 TCIE 1) iy 4 ik ok
SRy J A I R i 1 A R B 2 B, & 100 Gy
1200 Gy By %@ BR55) 2 4b ¥R IS, 43 9 78. 62 %6 A
66. 67 Y0 IR Wk & B R J5 A5 0l T 43 A 73,46 %

FN56. 00 Y0 ) I 7 5 & 5 0 WL 5 28 300 1 400 Gy
FRABAL P AA 4020 A 12 %6 B9 1 6 & B R AL
. 28 400 Gy %7 R AL 3 1) 1A 96 & 8 o il J5 R
REF=O0 . XU 400 Gy A % FE 5 & T DL S BOan 5
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H14.67% ., RUMEZ 800 Gy $EIEALFR 13 d J5 4L
T2 K 100 % 5 i 28 400 Fl1 600 Gy kb5, 45 15 K
MIFET- 233598 100 %0 » B AT LK 400 Gy 1B b A i
1) SR (IR S5O ) o

R4 bR RS 4 TORE R 0 T T B9 R 0E

Table 4 Effects of irradiation on the mortality of adults of P. cirri Mcgregor %
AR IR " . " . = e . . s Q - - s 1 PR
A /G 1R % 3KR #5 KR EHNIPS LIRIPN EREN o513 K o515 KR
! Tﬁ)zgejy 1st day 3rd day 5th day 7th day 9th day 11th day 13th day 15th day

0 2.004£0.00 b 6.004E1.15¢ 10.67£2.67 b 14.67%0.
200 7.7341.69 a 20.4644.65a 40.67x2.68 a 61.28E3.
400 6.274+0.96 a 22.614+3.72b 40.98+1.92 a 64.43+0.
600 7.8340.88a 26.63+1.22b 43.86+5.51a 71.35+7.
800 8.514+2.13 a 38.3641.20a 46.91+£1.82a 74.43£7.

88 d 20.33£0.88b 22.6741.33 b 26.00k1.15¢ 36.00£1.15b
50 a 83.12E£1.72a 91.0842.27 a 95.9344.06 ab 99.3340.67 a

46 a 83.6940.82a 90.77+0.55a 93.33+0.88 b 100. 00 a
11a 86.1143.38a 93.31£1.49a 98.43+0.82ab  100.00 a
78 a 87.05%3.31a 95.4942.10 a 100. 00 a 100. 00 a

2.4.2 sMABANBRFRGH R mERS A
RN it TR 4 R AT AR 4 TCHE 1 7 D St 0 O
AL R W] i IR . £E 400,600 F1 800 Gy M, i i
() 77 Bl 43 R 372. 73,295, 36 A1 188. 04, X T
X HRAH (P<C0. 05) s MR AL Rk 006, 17 ) IR 41 1) i
R N 94, 60% , B 3 = T4 4R BB AL BE AL . Rk
Al LA .400~800 Gy J& M 47 42 JTC g i 6 0 AN &
A, H 400 Gy 2 RIHEBAT M.
F 5 iEER RS & T AR S 5E 0 &2 T

Table 5 Effect of irradiation on the fecundity of
the adults of P. citri Mcgregor
e
wA /Gy ERESE B0 1L %
Number of .
Dose . Hatching rate
eggs laid
0 852.01+28.00 a 94.60+0.87 a
200 474.09+28.45 b 2.41+0.93 b
400 372.73+36.80 ¢ 0.00 ¢
600 295.36£30.02 ¢ 0.00 ¢
800 188.04+25.36 d 0.00 ¢
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AR RSN & B R E AT i IR
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L B 3 1) B 5 ) A7 8 B A R o Ak o S 6 A 1Y)
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S o SR Y H B SR 0 ) ok 17, 33 % A1 56. 00 % . BT AR
200 Gy & BEGR)BER  4 dl 300 00 iy o o 300 ) AR 42 K
W B BE T3R5 1k 82, 67 Y6 H1 44. 00 %% 5 T ik 76 1%
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L 1 e 5
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Gy 7 & 58 B AL B 5, 55 15 K AE T K 5 0] 3k 5
100%,800 Gy AbBLEE 13 K, Al i (4 76 77 R B ik
100% . MWARE I -300~400 Gy (¥4 B 5 &
AT LA &7 5 1 £ A AR 4TI 58 2 AN 75400 Gy A L
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oA A 4TI R 6 S B L JE R AR g
P,100~250 Gy Co® -y HF £ B ] xif Mt 47 455 s 11 o9
B A F SBEICRHOR 5 m i (350 Gy) kb B )5 A
WEEIE 1 H I i e - OB i 7 B BRR R IE W K F
R, Valdenice U 98 & W, 410 Gy HL 7] &
FOMEPE BN T . 8 O 2R AR (Y 2T ik A
5000 Gy B s 8 57 B AE T, #£ 400 Gy B ] fff 257 i
RE,

SRR U, A R OR i b 0 AR o BE B 400
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SRR EOR . (B 7E 4 BR AL B R e R R AR
W A7 FIR A HRAS L AF 2 L) SRR AR ) R
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