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Elimination of carmine spider mite ( Tetranychus cinnabarinus
(Boisduval)) by *’Co-y irradiation with different dosages

FU Hao-hao,DENG Yue-ye,ZHANG Ke,ZHAO Hai-ming, WENG Qun-fang

(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 focused on the elimination of carmine spider mite (Tetranychus
cinnabarinus (Boisduval)) by ® Co-y irradiation to determine the effective irradiation dose for control of
carmine spider mite. [Method) The eggs (48 h after delivery) of carmine spider mite were irradiated at do-
ses of 0,100,150,200,and 250 Gy, the larvae and protonymphs of carmine spider mite were selected and ir-
radiated at doses of 0,100,200,300,and 400 Gy,and adults were irradiated at doses of 0,100,200,300,400,
600,and 800 Gy. After irradiation treatment, the mites were placed into the incubators at (28+1) C,
60% —80% relative humidity, and 16 : 8 (L. : D) light circulation. The growth and development, eggs laid,
hatching rate and mortality were observed under a 20 — 80 times stereo microscope every other day. [Re-
sult] After being irradiated at the dose of 250 Gy, the 48 h-old eggs of carmine spider mite could not hatch,
indicating that ®Co-y gamma at the dose of 250 Gy had lethal effect on the eggs. Gamma irradiation at the
dose of 300 Gy made the larvae sterile and the dose of the 400 Gy was sterile to the protonymphs of car-
mine spider mite. The eggs treated with doses of 400,600,and 800 Gy could not hatch. The results indica-
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ted that the dose of 400 Gy made carmine spider mite at different stages lethal or sterile. [Conclusion]) *° Co-

v ray at the dose of 400 Gy could be a generic quarantine treatment against potential infestation of carmine

spider mites.
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Table 1 Effects of ®Co-y irradiation on hatching rates of Tetranychus cinnabarinus (Boisduval) eggs
IR B/ Gy b B 51 % R/ % Hatching rate

Dose Number of treated-eggs 5 4 K 4th day 5 6 K 6th day 5 8 K 8th day 5 10 K 10th day

0 1 288 71.67+1.33 a 77.05+4.82 a 84.68+2.33 a 84.68+3.76 a
100 1305 0.49£0.04 b 8.49+1.42 b 165.1243.01 b 17.7540.57 b
150 1227 0.00 b 6.04+0.94 b 11.70+2.25 b 13.10+£1.49 ¢
200 1258 0.00 b 0.70%£0.30 ¢ 1.4540.58 ¢ 2.58+0.44 d
250 1 254 0.00 b 0.00 ¢ 0.00 ¢ 0.00 d

TE < [ 508U 5 b AR [B/NE 8% 3R P=5207KF 128 5% 8.3 (DMRT ). TR,

Note:Data in each column followed by different lowercase letters are significantly different at P=0. 05 level according Duncan’s multiple

ranger test (DMRT). The same below.
2.2 "Coy BRI MEHLFTHF M
* Co-y 4 R Ak B R R0 095 4 95 A 7 149 82 Wi DL
2, K2R IR ML A fE— 2 R B
) A B0 It 00 5 7 D 4 R S G 0 o R B

A MR B G Iy g i . 45 Ab 3EZH 06 R R 45 R
250 oA 2 AR T R A, Herp 400 Gy 8 R b #
B 401 35 A B & B M g 5 100, 200 A1 300 Gy & HE 4k
P S & F R S BT 3 d B R B B R T
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Table 2 Effects of % Co-y irradiation on growth of Tetranychus cinnabarinus (Boisduval) larvae
KH WA BRI LLBI/ ¥ Rates of different stages H 3 d Ll B i B AL %/

IR R/ Gy

Dose AT 2 T 2 Y No. ofleggs laid by Hatching rate of
Protonymphs Deutonymphs Adults adults in three days eggs laid by adults
0 95.25+1.41 a 93.4142.06 a 91.754+1.54 a 29.1042.09 a 90.65+0.72 a
100 89.3940.62 b 80.19+2.35 b 75.53+2.18 b 24.104+1.08 b 43.524+2.51 b
200 83.08+2.14 ¢ 75.254+3.35 ¢ 64.15+2.30 ¢ 10.28+1.11 ¢ 15.10£1.86 ¢
300 51.98+4.16 d 44,384+3.23 d 30.674+2.52 d 7.70+0.44 d 0.00 d
400 20.67+2.15 e 8.1940.70 e 0.00 e — -

H1 2% 3 AT DL 4 BT A — 8 B2 8 L il 2
T vl T G K T Oy S A R R L L B A R R
(R, HL A AR B B SR . 100, 200, 300 F1
400 Gy AbF 1 i 25 6 & 7 0y Ja A5 15 R0 6 1 L 45
5T BRI AR T 22 57 035,400 Gy AbFRZA Fr 47 6 & &
Shy I e gl RS ) L A8 43 S Sl 12,67 6 F 5. 1404
i % FRZEL U > 93. 08 Y4 il 89. 50 % » 25 S ik #1837k

. H A £ 100 ~400 Gy 48 AL BS R & B
W6, BT 3 d EAME = B R e BE A A L I S U /D, 400
Gy @ MR AL 20 Fr & 8 R 9 HT 3 d 5 fE 7™ B 44X
K737 MU IR AL O T X R4 3 d R
W 7= R A 31. 20 M, BT P R IR AL R R 91,49 %,
R, 400 Gy Kb B2 20 it 06 iy 4 096 AT BHL 1k 7 A2 R
—f
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Table 3 Effects of ® Co-v irradiation on growth of Tetranychus cinnabarinus (Boisduval) protonymphs
A Gy KB A RS B/ % Rates of different stages Hi3d '?F'ﬂi?fff‘:gl]ﬁ 5“&%@6%/%
Dose J5 Ik No. ofAeggs laid by HalchAmg rate of
Deutonymphs Adults adults in three days eggs laid by adults
0 93.0843.10 a 89.50+2.12 a 31.2043.23 a 91.4942.20 a
100 87.07+3.47 b 81.354+2.79 b 20.464+2.17 b 56.15+2.02 b
200 84.54+1.60 b 70.90+2.71 ¢ 15.04+1.23 ¢ 33.40+1.14 ¢
300 51.98+1.53 ¢ 39.2642.25d 11.454+1.02 d 12.56+1.02 d
400 12.67+2.09 d 5.14+0.58 e 7.3740.98 e 0.00 e
2.3 YCovEERBRMAMHBHNEIEMATIER TR G RN R 4 FR .,
ANTA] 7 4 Co-y 5 HR AL 3 o A2 0 i il ok i 4
F 4 “CovyEBXRMMEAEIE T ENMN
Table 4 Effects of * Co-v irradiation on mortality of Tetranychus cinnabarinus (Boisduval) adults %
IR /Gy GRS B ] /d Time after irradiation
Dose 1 3 5 7 9
0 0.00 d 0.00 e 4.67+1.15d 6.00+2,.00 e 9.33+1.15 ¢
100 2.00%£0.00 cd 6.00+0.00d 9.33+1.15 cd 14.67+1.15d 27.334+2.31d
200 3.33+1.15 be 7.33+1.15d 13.33+2.31 ¢ 20.6741.15 ¢ 41.334+2.31 ¢
300 4.67+1.15 ab 23.3343.06 ¢ 35.00%3.46 b 47.334+3.06 b 48. 0044, 00 be
400 4.67+1.15 ab 30.67+1.15b 36.674+2.31b 50.67+1.15 b 53.33+5.77 b
600 5.33+1.15 ab 33.33+1.15 ab 40.67+1.15 b 60.00+6.00 a 62.00+8.72 a
800 6.00+2.00 a 35.33+3.06 a 50.00+6.93 a 64.0045.30 a 67.33+2.31 a
WA /Gy MRS B A] /d Time after irradiation
Dose 11 13 15 17 19
0 14.00+£3.46 f 28.67+4.62 f 36.67+3.06 ¢ 48.6748.09 e 68.00+10.58 ¢
100 36.00£2.00 e 48.67+6.43 e 61.33+£7.57d 72.0045.30 d 86.0043.46 b
200 53.3343.06 d 60.0045.30 d 78.00+5.30 ¢ 85.3345.03 ¢ 92.0043. 46 ab
300 62.67+4.62 c 71.33+7.57 ¢ 79.33+4.16 ¢ 87.33%6.11 be 95.33+3.06 a
400 65.33%5.77 be 77.337£9.45 be 88.00+6.93 b 95.33+4.16 ab 100. 0040. 00 a
600 71.33+3.06 b 85.33+6.43 b 96.67+3.06 a 100. 00£0. 00 a 100. 0040. 00 a
800 82.6744.62 a 97.33+1.15 a 100. 0040. 00 a 100. 0040, 00 a 100. 0040. 00 a

4 m AL RS 1 K,200,300,400),

600 1 800 Gy Ab ¥l 2H 4 /b ity ol 5 26 7~ 2 5 % R
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AR5 R B A RO R . 28 100~600 Gy 4 fid
Aab PR 5 G B IR T R IR L R 400
11600 Gy Ab 25 f 7= BR 4= 38 A BE 7 4k . 32 W] 400
Gy AR R AR A - s i 096 19 A 75 790
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Table 5 Effects of % Co-y irradiation on eggs laid and hatching rates of Tetranychus cinnabarinus (Boisduval) adults
- — 21 h i 3 — 20 b R -
I/ Gy S AR % IR/ Gy b R %
Dose No. of eggs Hatching rate Dose No. of eggs Hatching rate
) laid in 24 hours g ) laid in 24 hours g
CK 416.67+11.06 a 87.4244.27 a 300 280.33+8.62 d 8.17+2.42 d
100 362.674+18.56 b 57.44+4.72 b 400 216.004+9.17 e 0.00 e
200 317.67410.26 ¢ 28.59£6.24 ¢ 600 148.67+18.73 f 0.00 e
s Wi AU BRI 2R ROR B R T Coy Sk
> i)

BB MG IR 0. 48 kGy * Co-y i HE Xt
W2 B BAF 0 R RO . 5 AR I 15 BBy 400
Gy * Co-y f& RN igh ) 5 A — o 250 X FE W T
e JH 2% b il ) A SO B LR R A IS I AN B L R
(7] ot 24 T A (] i S0 o xR ) SRR S [ BT 3, 2R
BARSEN I H 400 Gy 19 Co-y %@ AR & b 21
R 42 JTCIHG , ) LA A 1A A7 2 K SR 0 4G 922 25K 5 Jol )
THAEN R GE R B, 100~ 250 Gy *Co-y S £ /i Xf
A 5 il 00 B A O B BBOAE AR L B R & (350
Gy) Ab 38 5 MIAG S5 096 1 H i il 5 8 7™ O (H Jir ™= B AR
BeIE# K E W, Valdenice M HF5Y &, 410
Gy 8 FGR  19°° Co-y B AT 3 BOHEPE iU A & .

PRFESEDBEIE T HL R R R I i ) R R AL
BN RS 0.4 kGy DL B3Rl & Ak B S B A RS R
MBI AR IS B E , S AN IR &5 R AH ) 5 (H IR A R
0.2 kGy Fy H o0 4 RECRT BEL 11 0 Bl 5 iy 7 B9 1) s —
AL, AR B R W] 400 Gy * Co-y Ha A BRIA F
WA . S 7oA LG,y S 2k I W Y TR B R
K H 5 R IR B FEAR AN AR LT Co-y S 2 5 F IR
(14 Fie B2 2 1) A 0] o 2R 7 1 L Co-y S 4R 4 BT
SRR L T AR AR R A L PR R
TOCoy P& (L FHRAERE N 10 MeV, v S 2K
1.17~1. 33 MeV) . #E47 o1 7 HC 4R BRI, Fir A7 4 A
w TR 1 s WiERBR LA L. W
TR DA TR AR 790 14 A 60 AR DU 7 2 R )
M3 30 Comy FIHLF 4R BB 7 i 2R R . 4 12
A BEFEIN R L Coy S 4 Rl AR IS e 1
E IR SR N 2 0 AR, HAZE A RV R = T, i

HL 7 5% Co-y J& 5 4 A [A] i — A Rp A1), O
TR AT R IR ORLCRE 1Y 2 © A7 A
SEUSESEIA R . Comy B MR B2 %K 23. 6 Gy/min
BF, A 25 Gy %@ 5 5k a7 9 il U 80 &2 % (Callosobru-
chus maculates (F.)) ¥ &l BRI & & A B8 H, 1 7
AN 0.9 Gy/min I, W ZH] 100 Gy #4577 & i
Fr@ IR RE A B R AF Y RIOCR . Nair 557 BF 58 R,
PL 0.5 1 23.3 Gy/min B &3, ] 50 Gy ' Co-y
R AR P A ¥ (Tribolium castaneum (Herbst)) %
R LT R AR S 1 1% 0% . ZR b
JIt 3 R AT B /DN 8 R R B R A 5 R A RE Ok F
55t 0 R R R RIOR (R T T 2 R X
HEATHAIE

4zt ®

Fontes

MR R BAE RO AU 250 Gy * Co-y A LASE
A B -l B 5 S A2 i il ) 096 R 0 43 )
300,400 Gy *Co-y fRIRAL 5 , fh Ho & & 19 B
55561 BRAH EE 5 BH D, EL SO BT P O N RE IR AL 5
B 28 400 Gy “Co-y Ab B )5, #E 55 19 K ik #|
100 % FE T %, 25 600 F1 800 Gy 4b BRI , 43 I £ 45
17 F1 15 KikF] 100 %056 T-% ;400 Gy KL b5 &
Co-y % R Ab ¥ AT fif pl 0 58 BN F . A L HE## 400
Gy *° Co-y % FEAE Ay A fb - il 4655 560 46 92 1) A 3040591
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