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Study on the active components of oviposition repellency of Mikania micrantha
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Abstract: Citrus red mite Panonychus citri McGregor became a major pest of citrus in China during the late 1950s. The
widespread use of synthetic pesticides since then has greatly reduced natural enemies in the citrus orchard and resulted in
widespread resistance of citrus red mite, making it the most difficult citrus pest to control. New, effective control methods for
citrus red mite are urgently needed. One possible avenue is the use of active components from plant secondary metabolites to
control herbivorous pests. Secondary metabolites play an important role in plant defense systems. Recent studies showed that
the volatiles oil from the noxious weed mile-a-minute, Mikania micrantha H. B. K., had significant biological activity on
insects, plants and fungi. In this study we used different solvents to extract non-volatile secondary metabolites from M.
micrantha and investigated the oviposition repellency of these extracts to citrus red mite. Methanol,ethyl acetate and ethyl
ether extracts of M. micrantha all significantly reduced oviposition of citrus red mite 1d after treatment in a choice test.
Methanol, the strongest polarity solvent extract resulted in the highest repellency rate of 74. 22%. A range of different
solvents including ethyl ether,ethyl acetate,n-butanol methanol and water were then used to extract this methanol extract.
Bioassay showed that only water, the strongest polarity solvent fraction showed significant oviposition repellency, with a
repellency rate of 65.33% 1d after treatment. The methanol extract of M. micrantha was separated by chromatographic
column and 6 fractions were isolated. Bioassay demonstrated that the oviposition repellency of these fractions was not as strong

as the crude extract, and that the active components were in different fractions. Among them., the first fraction (F,) was the
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most active with a repellency rate of 61% 1d after treatment, demonstrating that the active compounds were largely
maintained. GC-MS analysis showed that three of the compounds in this fraction were 2, 2'-Methylenebis [ 6-(1, 1-
dimethylethyl )-4-methyl JPhenol, B-Sitosterol and Fucosterol and they made up 70.24%,12.03% and 5.61% of the fraction
respectively.

Key words: Mikania micrantha Kunth; citrus red mite Panonychus citri McGregor; oviposition repellency; active component;
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Table 1 Oviposition repellency of different extracts of M. micrantha on citrus red mite

Days after treatment

Extract 1d — 2d
(1gDW/100ml)
Number of eggs Oviposition Number of eggs Oviposition
per half leaf repellency rate( %) per half leaf repellency rate( %)
TR 7.4+1.36a 20 £2.95a 38. 65
74.224+6.54a
Methanol extract CK 35.5+3.57b 32.6 +1.66b
TR 8.44+1.51a 12.8+1.58 a
60. 56+ 6. 69ab
Ethyl acetate extract CK 22.5 +3.10b 14.5+1.23a
TR 9.8+1.94 a , ) 9.9+ 2.11a
43.72+14.13b —
Ethyl ether extract CK 2042.01b 12.7+ 1.41a
* t 0.05 Within the same time group, means followed by different
letters are significantly different by the pair sample z- test at a= 5% ; * * DMRT 0. 05

Within the same column, means followed by different letters are significantly different by DMRT at a=5%

2.2
1d , 73.62% . N .
s C 2, 3
. . 1d 65.33% 2d 58.40%,
b o b
2
Table 2 Oviposition repellency of different fractions of extract of M. micrantha on citrus red mite
Days after treatment
/ 1d 2d
Extract /Fraction * * % * *
(1gDW/100ml) Number of eggs Oviposition Number of eggs Oviposition
per half leaf repellency rate (%) per half leaf repellency rate( %)
TR 9.741.56a 73. 624 4. 97 7.9 £1.55a 66.93+7. 64a
Methanol extract CK 41.644.22b PoekRvla 28.743.85b
TR 28.3+3.8%9a — — —
Ethyl ether CK 35.8 +2.95a
TR 19 +3.10a o — —
Ethyl acetate CK 27.443.46 a —
TR 8.5+1.30 a — —
N-butanol methanol CK 11. 3+ 1.74a
TR 20.5+3.52 a 65. 33-£6. 97 27.24+ 4.99a 58. 40+ 6. 88
Water CK 64.2 46.04b O ee b A 68.1 10.01b oo UED. oen
* t 0. 05 Within the same time group. means followed by different
letters are significantly different by the pair sample ¢-test at a= 5% ; * * DMRT 0. 05

Within the same column, means followed by different letters are significantly different by DMRT at a« = 5%
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Table 3 Oviposition repellency of different fractions of methanol extract of M. micrantha on citrus red mite
Days after treatment
¢ . ) 1d 2d
Fraction
(1gDW /10mD) : Number Oviposition ~ * Number Oviposition
of eggs per halfl leaf repellency rate (%) of eggs per half leaf repellency rate( %)
TR 3.9-40. 67a 2.2-40. 42a i
F1 61.00 51.11
CK 10+2. 28b 4.540.73b
TR 7.941.32a ’ 3.74+0.62a
F2 57.30
CK 18.5+1.89b 5.3+0.78a
TR 4.1=£1. 00a
F3 S — —
CK 5+0.95a
TR 3.440. 64a 6.641. 74a
F4 50. 00 —
CK 6.8+0.77b 942.53a
TR 3.3+0.97e
F5 R
CK 4.6+0.90a —
TR 2.1+0. 60¢ —
F6 o
CK 3.3+0.92a —
* t 0. 05 Within the same time group, means followed by different
letters are significantly different by the pair sample ¢-test at @ = 5%
2.4
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Fig. 2 Structure of 3 chemicals of F1 fraction of methanol extract of M. micrantha
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