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Contact and repellent activity of 11 kinds of plant essential
oils against Acaphylla theae

LI Hongli, CUI Hongchun, HUANG Haitao, MAO Yuxiao, ZHENG Xuxia, YU Jizhong

(Hangzhou Academy of Agricultural Sciences, Hangzhou 310024, China)

Abstract Contact and repellent activities of 11 kinds of plant essential oils against Acaphylla theae were investiga-
ted using spray method and half-leaf method, respectively. The results showed that the 11 candidates showed vari-
ous degrees of contact activity at all the experimental concentrations, including 1%, 0.5%, 0.25%, and 0.125%
(V/V). Particularly. the corrected mortality of each treatment gradually increased accompanying with the pro-
longation of treatment duration and the increase of essential oil concentration. Overall, cinnamon essential oil had
the best contact-killing effect, and the corrective mortality at each concentration and time point was also higher
than that of other essential oils. Moreover, all the selected plant essential oils showed certain levels of repellency
activity to A. theae. Particularly, 8 kinds of essential oils including thyme essential oil have repellency activity
with the efficacy of over 80%. All the results provide valuable evidences for the screening of new green pesticides
with high effect and low toxicity in tea production in future.
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Table 1 Contact toxicity of 11 plant essential oils against Acaphylla theae at different concentrations
yiRl Kb FHEHE] /h FEIEFET %/ % Corrected mortality
Essential oil Treatment duration 1% 0.5% 0.25% 0.125%

PR 24 (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA (97.82+2.72)aA
Cinnamon oil 48 (100. 00£0. 00)aA (100. 00=£0. 00)aA (100. 00=£0. 00)aA (99. 26£1. 06)aA

72 (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA

96 (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA
B 24 (100. 002=0. 00)aA (91.1843. 46)aA (72.81£3. 54)bB (60. 4276. 09)beBC
Lavender oil 48 (100. 00£0. 00)aA (94. 46+0. 64)bAB (83.85+4. 88)bB (73.64=3.10)bcB

72 (100. 00£0. 00)aA (97.84=42. 08)bA (95. 64=£3. 69)abcAB (85. 8244. 54)bcABC

96 (100. 00£0. 00)aA (99. 35+1. 45)aA (100. 000. 00)aA (98. 77+2. 74)bA
T T 24 (94. 03£9. 17)abcA (80. 33£5. 54)bB (55.94=+10. 40)cC (60. 94=£6. 17)bcBC
Mint oil 48 (97. 31£3. 95)abAB (92.7243. 02)bB (69. 057, 14)cdCD (77.66=+1.77)bB

72 (100. 00£0. 00)aA (100. 00£0. 00)aA (84. 39£6. 15)dC (81. 797£4. 78)cdBC

96 (100. 00£0. 00)aA (100. 00=0. 00)aA (91. 657, 25)cC (92. 267. 20)abcAB
T 24 (98. 25+1. 62)abA (56. 08=+15. 73)cC (50.9943. 51)cdCD (44, 774£5. 82)dDE
Wormwood oil 48 (99. 47+1.19)aAB (80.16=£5. 35)cdCD  (73.27+£10. 52)cC (64. 11£2. 77)defBC

72 (100. 00£0. 00)aA (89. 662, 48)cC (84. 30£6. 44)dC (86. 7542. 38)bcABC

96 (100. 0040. 00)aA (95.71+4. 06)bB (99.42=+1. 30)aAB (95. 93£6. 15)abAB
25T 24 (92. 00£6. 22)cA (58.70£5. 37)cC (34.99=£6. 35)eE (22.55%6. 40)fF
Holly oil 48 (96.17%2. 58)bAB (76.17=%4. 36)eD (57.69=£6. 02)eE (49. 51£9. 66)gD

72 (97.3541.72)bB (90. 54=3. 26)cBC (83.31£6.72)dC (79.67=44. 17)cdBC

96 (97. 64=+2. 24)bB (98.99=+1. 40)aA (96. 03+4. 32)abcABC  (92. 68+£5. 86)abcAB
T 24 (100. 00£0. 00)aA (98.18£1.79)aA (45. 01£9. 47)dD (31.59=£1. 36)efEF
Citronella oil 48 (100. 00£0. 00)aA (98. 84=F1. 06)aA (63. 44=F4. 46)deDE (55. 91£2. 92)fgCD

72 (100. 00£0. 00)aA (100. 00£0. 00)aA (92. 86£6. 02)abcABC  (90. 33=£11. 08)abcAB

96 (100. 00£0. 00)aA (100. 00£0. 00)aA (96. 86+2. 87)abABC  (91. 61£10. 45)abcAB
B E A 24 (100. 00£0. 00)aA (99. 59£0. 56)aA (50. 40£6. 46)cdCD (41. 28=£13. 68)deDE
Thyme oil 48 (100. 00£0. 00)aA (99. 57£0. 59)aA (76. 5545, 35)cBC (59. 30£17. 59) efgCD

72 (100. 00£0. 00)aA (100. 000. 00)aA (91. 2944, 95)becdABC  (71. 87+£16. 62)dC

96 (100. 00£0. 00)aA (100. 00£0. 00)aA (95.17=£2. 73)abcABC  (84. 69=£6. 68)cB
Rl 24 (95. 087, 50) abcA (77. 4347, 28)bB (67. 5024, 60)bB (47. 5048. 82)dCD
Orange oil 48 (97.2243. 63)abAB (83.64=+1.53)cC (73.04=%4. 60)cC (73.55%4. 08)bcB

72 (98.94=42. 36)aAB (90. 74=3. 41)eBC (84.884+9. 75)dC (94. 25+4. 36)abAB

96 (100. 00£0. 00)aA (95.85+2.07)bB (93.5244.54)bcABC  (96. 42+2. 46)abA
T 24 (100. 0040. 00)aA (100. 0040. 00)aA (98.11+1. 38)aA (30. 51414 96) efEF
Clove oil 48 (100. 00£0. 00)aA (100. 00£0. 00)aA (98. 761. 25)aA (48. 98=+4. 30)gD

72 (100. 00£0. 00)aA (100. 00£0. 00)aA (98. 69=+1. 32)abAB (88.54749. 97)bcAB

96 (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA (93. 85+7.02)abAB
I\ 24 (100. 00£0. 00)aA (100. 00£0. 00)aA (98.82+2. 64)aA (66. 63E7.69)bB
Aniseed oil 48 (100. 00£0. 00)aA (100. 00£0. 00)aA (98. 77£2. 75)aA (75.38%11.03)bB

72 (100. 00£0. 00)aA (100. 00£0. 00)aA (100. 00£0. 00)aA (83.97=£11. 82)bcBC

96 (100. 00£0. 00)aA (100. 000. 00)aA (100. 000. 00)aA (91. 71£6. 20)abcAB
BRI 24 (92. 9644, 75)bcA (62. 04=£6.58)cC (65.94=+2. 62)bB (50, 48=+4. 11)cdCD
Castor oil 48 (95.9242. 65)bB (78.71£6.04)deCD  (73.52+2. 96)cC (67.114£5. 42)bedBC

72 (98. 39£2. 26)abAB (95.21£7.13)abAB  (88. 28+7. 47)cdBC (83. 14=4. 87)bedBC

96 (100. 00£0. 00)aA (97.85+1. 96)abAB  (93. 11+4. 42)beBC (89. 15+3. 49)bcAB
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1%, 0.5%, 0.25%, 0.125% are concentration of essential oils. All data in the table were expressed as mean=standard error. Different

small letters and capital letters in the same column indicate significant difference at 0. 05 and 0. 01 levels, respectively.
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Fig. 1 Clustering analysis of the contact toxicities of 11 plant essential oils at different

concentrations and treatment durations
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Table 2 Repellency activity of 11 plant essential oils
against Acaphylla theae

PR/ 2k

Number of the
tested mites

i

Essential oil

LSt g

Repellent rate

P4 Cinnamon oil 20 (88. 666. 2)abcAB
HAEL Lavender oil 20 (77. 45+4, 25)cdBCD
T Mint oil 20 (82. 08=£6. 95)bcABC
YE T Wormwood oil 20 (69. 44+4. 81)deCD
ZH 1l Holly oil 20 (82. 08=+6. 95)bcABC
% Citronella oil 20 (86. 71=£3. 77)abcAB
BB & Thyme oil 20 (96.49-+3. 04)aA
Tl Orange oil 20 (92. 36£9. 06)abAB
T #h Clove oil 20 (90. 8443. 38)abAB
J\Sfiil Aniseed oil 20 (88. 66=£6. 20)abcAB
B FR Castor oil 20 (66. 278, 94)eD
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