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Toxicity of pure phosphine to Carposina sasakii Matsumura
(Lepidoptera: Carposinadae)
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Abstract Carposina sasakii Matsumura (Lepidoptera: Carposinadae), widely distributed in pome fruit production
areas in China, secriously threatens fruit export industry. In order to determinate the eliminated doses of pure
phosphine against these pests for quarantine purpose, 1-d, 2-d, 3-d-old eggs and the first to fifth instar of C.
sasakii larvae were fumigated with pure phosphine. The results showed that mature fifth instar were the most tol-
erant stage at room temperature. Then the mature fifth instar larvae of C. sasakii was fumigated over phosphine
at different concentrations under different temperatures. 0.14, 0.28, 0.42, 0.56, 0.70 mg/L phosphine fumiga-
tion with 81—199 h period was required and 0.28, 0.42, 0.56, 0.70, 0.84 mg/L phosphine fumigation with 136
—166 h period was required to achieve 99% mortality at 25C and 15C , respectively. The expressions of k= C"’
T and k= C"*T were obtained at 25C and 15C , which indicated that exposure time was much more important
than the concentration of phosphine to mortality of mature larvae of C. sasakii. In the similar conditions, higher
temperature in environment was more effective to fumigation than lower temperature. All the results suggested
that pure phosphine fumigation demonstrated promising application in C. sasakii control in fruit industry.
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£1 EEEZHT,0.56 mg/ LB SEZERR
HZSH/NRO B 30 h gFE T Y
Table 1 Mortality of Carposina sasakii at
different life stages fumigated with 0, 56 mg/L

phosphine for 30 h exposure at room temperature

AR FRIR L B LER hs 1191 BH/k O FELIRESE/Y
24 ﬂ,; i 4 b Lm0 Life stage Instar Number Mortality
SEZRAE S WO 2 bR dUE TR (25 £ o » " TR
0.5) C AHXTIREE 60% 5% )6 BB 7246 v i 5 ) d 293 7. 81 T
5 dyidsRAE T IB OISR T, B BB il 1, 3d 245 (70. 343. Db
TSR] S S BE T 4 Larva 1~2 % 79 (76.8%2. Da
1.4 HUESH 3 4% 90 (58.5+2. De
A 2L X B BT 36 % A T % SRS R EL 5 ;ﬁ@q ‘;Z :’z ji sz
FHRSIE 5 W8 T2 2 508 i ] PoloPlus 3k 4 #1738 SM% " : . ~

DL . SEBR R Excel 3750
i,

2 HRESH

2.1 FHEBH/NE ORISR Z T
TEH R T -l 0. 56 me/L AL X HE MO
HUIRIAS [ % 04 70 S0l BB 2% 30 hu &5 1 fr

D> [R5t J b AN [ B 3w 22 5 1 35 (P<C0. 05) .
The data in the same column with different letters were signifi-
cantly different (P<C0. 05).

2.2 BUMROHBIET RS IRERBESRR(CTE)

£ 15,25 C, WAL A A b /B0 LU 5 I 3
2Jy HR AL T2 K HORE I B B2 I 1R e AR (CT {ED 4
2 MK 3 PR,

x2 2B5CTHUSEENIORSHZANHNETERFIREREFRRA(CTHE)
Table 2 Mortality and concentration-time product (CT value) of mature fifth-instar larvae fumigated with phosphine at 25°C
e/ 48 h 72 h 96 h 120 h
mg+ L1 FET-2R/ % CT/mg * LT3/ % CT/mg * FET-H%/ % CT/mg * BT-%R/%  CT/mg-
Concentration Mortality L !'«h Mortality L !'+h Mortality L !'+h Mortality L !'«h
0. 14 43 5.28 70 7.92 81 10. 56 96 13.2
0. 28 47 12. 32 74 18. 48 87 24. 64 100 30. 81
0. 42 53 18. 72 85 28.08 91 37. 44 100 46. 80
0. 56 62 24. 96 91 37. 44 98 49, 92 100 62. 42
0.70 66 30.72 94 46. 08 100 61. 44 100 76. 80
®3 BSCTHUASEZENINEOHRSHEZRDHNETEREIREREFER(CTHE)
Table 3 Mortality and concentration-time product (CT value) of mature fifth-instar larvae fumigated with phosphine at 15°C
WREE/ 72 h 96 h 120 h 144 h
mg+ L1 FET-ER/ % CT/mg + TR/ % CT/mg - TR/ % CT/mg « WT-%/%  CT/mg-
Concentration Mortality L !'+h Mortality L 1'-h Mortality L !'+h Mortality L !'+h
0. 28 46 18. 72 76 24. 96 97 31. 20 100 37. 44
0. 42 54 28. 80 82 38. 40 98 48. 01 100 57. 60
0. 56 60 38. 88 88 51. 84 100 64. 80 100 77.76
0.70 64 48. 96 90 65. 28 100 81. 62 100 97.92

0. 84 68 59. 04 91 78.72 100 98. 40 100 118. 08
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fLEEZ 144 h B2 R KMk/hg.omn CT i
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Table 4 Toxicity of phosphine at different concentrations to the mature fifth-instar larvae at 25°C and 15C

B/

R/ C — BERESE ) LTs (95 % EAEIX D /h LTe (5% EMEXMED /b LTee (95% EAF X [E]) /h

Temperature "8 L Qopersg ¥/4 P LTs0(95%CD LT (95%CD LTos (95%CD
Concentration

7 0.14  3.88+0.40 1.26 0.28 50.09(43.89~56.01)  107.08(93. 62~128.05) 198.93(160. 19~272. 35)

0.28  3.9940.39 169 0.13 44 44(34.27~53.70)  93.07(76.00~126.95) 170.03(125. 13~297. 66)

0.42  3.9140.40 1.30 0.26 38.71(33.22~43.83)  82.34(72.28~97.21)  152.33(124. 17~204. 18)

0.56  4.06+0.47 0.87 0.50 32.02(26.93~36.63)  66.26(57.85~79.01)  119.89(97. 04~164. 42)

0.70  3.90+0.68 0.09 0.99 20.43(14.53~24.94)  43.53(36. 95~54. 32) 80. 65(62. 44~129. 74)

15 0.28  6.58+0.83 1.38 0.25 73.52(67.72~79.51) 115.15(103.27~135.59) 166.00(140.00~217. 98)

0.42  6.444+0.84 0.87 0.42 68.52(62.73~74.20)  110.70(99.01~131.18) 157.51(132. 59~208. 28)

0. 56 6.77£0.90  0.29 0.75 64.05(58.50~69.26)  99.01(89. 41~115.48) 141, 24(120. 04~184. 40)

0.70  6.2940.87 1.13 0.32 62.45(56.56~67.86)  99.83(89. 58~117.86) 146. 32(122. 75~196. 26)

0.84  6.73+0.81 1.06 0.37 61.27(55.67~66.25)  95.01(86.86~107.58) 135.86(117.88~169.13)
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Fig. 1 Relationship between time and concentration for 50%, 90%, and 99% mortality of fifth-instar larvae
fumigated with phosphine at 25°C (a) and 15C (b)

Bell 75 B 57 8 Ak 0% Sl 524 BE 45 (Ephestia
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