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Abstract

Acaricidal activitity of essential oils obtained from 30 selected medicinal plants against two species
of mushroom mites, Luciaphorus perniciosus Rack and Formicomotes heteromorphus Magowski were
investigated by using fumigation and residual contact methods. As for fumigation method, the bioassay was
applied in knockdown chamber sized 2.5 X10' cm’. The concentration of 2% (1.2 pg/em’) of various
essential oils was used as preliminary tests and 2% Tween-20 in water was used as the control. The
fumigating time was 1 h and mortalities of mites were observed at 12 and 24 h after treatment. For residual
contact method, the bioassay was done in a glass tube, 0.4 ¢cm in diameter and 3 cm long and covered with
fine nylon mesh on both ends. The concentration of 1.5% (99 ug/cmz) of various essential oils was evaluated
as preliminary efficiency tests and 95% ethanol was used as the control. Each glass tube was treated
internally with 25 pl essential oils. Observations of dead mites were made at 12 and 24 h after treatment. The

results presented that eight essential oils of citronella grass, lemon grass, kemel and seed of black peper,
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clove, turmeric, cinnamon and lemon were highly toxic to the both mushrooms mites. Therefore, more than
80% mite mortality at 12 h and 100% mite mortality were observed at 24 h.

Fumigation effect of those essential oils at various doses of 0, 0.0012, 0.006, 0.012, 0.06, 0.12, 0.6
and 1.2 pg/cm3 against L. perniciosus was also evaluated. Based upon 12 h LDy, values, the essential oil of
seed kernel of black peper was the most toxic to the mite in which presented high activity of 0.020 pg/cma,
followed by essential oils of seed of black peper, citronella grass, lemon grass, clove, cinnamon, turmeric
and lemon showed of 0.036, 0.074, 0.135, 0.171, 0.241, 0.246 and 0.336 ug/cms, respectively. The effect of
those against F. heteromorphus was evaluated as well. Based upon 12 h LD, values, the essential oil of seed
kernel of black peper was the most toxic to the mite in which presented high activity of 0.011 pg/cml,
followed by essential oils of seed of black peper, clove, turmeric, lemon grass, citronella grass, lemon and
cinnamon showed of 0.020, 0.028, 0.036, 0.059, 0.063, 0.102 and 0.219 pg/ch, respectively.

Dry film effect of those essential oils at various dose of 0, 0.001, 0.005,0.01, 0.05, 0.1, 0.5, 1.0 and
1.5% equaling to 0, 0.066, 0.33 0.66, 3.3, 6.6, 33, 66 and 99 pgcmz, respectively against L. perniciosus was
further investigated by the same way, mortalities of mites were observed at 12 h. LD, values of seed kernel
essential oil of black peper was the most toxic to the mite in which presented high activity of 3.961 pg/cmz,
followed by essential oils of; seed of black peper, clove lemon grass, citronella grass, cinnamon, turmeric
and lemon showed of 4.074, 4.695, 5.017, 5.393, 9.681, 11.301 and 12.143 pg/cmz, respectively. The effect
of those against F. heteromorphus also showed satisfactory result. Based upon 12 h LDy, values, the
essential oil of clove was the most toxic to the mite in which presented high activity of 2.154 p.g/cmz,
followed by essential oils of seed kernel of black peper, seed of black peper, lemon grass, citronella grass,
turmeric, cinnamon and.lemon showed of 2.405, 2.428, 2.555, 2.918, 5.665, 6.855 and 11.017 pg/cmz,
respectively.

The effect of essential oils obtained from kernel and seed of black peper, clove, citronella grass,
lemon grass and turmeric on pregnant female of I. perniciosus was investigated by using fumigation
method. Essential oils at various concentrations of 0 (2% tween-20 in water), 0.125, 0.25, 1.25, 2.5, 12.5, 25,
50 and 75 pg/cm3 were placed respectively into 16 cm’ glass vials. The fumigating time was for 2 h and the
hatching of adult mites were observed in 7 days. The seed essential oils of black peper showed inhibitory
effects with median effective dose (EDSO) of 16.09 pg/cm3. Whereas, seed kernel of black peper, lemon
grass, citronella grass, turmeric and clove essential showed ED, of 17.39, 17.81, 19.66 and 81.11 pg/cmj,
respectively.

The highly effective essential oils against both mites were also tested to mushrooms, Lentinus
polychrous Le’v and Pleurotus ostreatus (Jacq. Fr.) Kummer by evaluating the growth inhibition rate.
Essential oils at the concentrations of 0% (2% tween-20 in water) and 1.5% were tested by paper disc
diffusion method on PDA. It was found that essential oils of kernel and seed of black peper did not inhibit

the growth of L. polychrous and P. ostreatus. There for, similar result was found as control.
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1. Syzygium aromaticum (L.) Merr.&L.M. Perry Clove NUNG ¥oADN

2. Eucalyptus globulus Labill. Blue gum gmaﬂﬁ o Ty
LAURACEAE

3. Cinnamomum camphora (L.) J.S. Presl Camphor tree N3Ys wldendu

4. Cinnamomum bejolghota (Buch.-Ham.) Sweet Cinnamon DULYY wdendu
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5. Piper nigrum Linn. Pepper win'lne il
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7. Curcuma longa Linn. Turmeric iy mi

8. Boesenbergia rotunda (L.) Mansf. Krachai NITYIY wmih

9. Alpinia nigra (Gaertn.) Burtt Galanga U wmh

10. Zingiber officinale Roscoe Ginger OE mih
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12. Amomum krervanh Pierre Siam cardamom 32U wae
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13. Cymbopogon nardus Rendle. Citronella grass lndvew 1y

14. Cymbopogon citratus (Dc.ex.Nees) Lemon grass oz Indvhu Ty

15. Vertiver zizanioides Stapf. Vetiver ueln 90
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16. Citrus aurantifolia Swing. Lemon UM Auilden

17. Citrus maxima (Burm.) Merr. Pummelo dule Auilden

18. Citrus reticulate Blanco Tangerine fundoanu Auifen

19. Citrus hystrix DC. Kaffir lime EP Aulden
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20. Ocimum basilicum L. Sweet basil Tnsgm 1y
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21. Sapindus emarginatus Wall. Soap nut tree uzManY wdenfuda
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22. Lavandula officinalis Chaix Lavender auuipey ABn
SAPOTAVEAE

23. Mimusops elengi Linn. Bakula ﬁqa AN
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24. Coffee arabica Linn. Arabian coffee Muw wan
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25. Clitoria ternatea Linn. Butterfly pea O YU fAdn
UMBELLIFERAE

26. Ferula assa-foetida Linn. Asa-foetida VNN A wmi
PANDANACEAE

27. Pandunus odorus Ridi Screw pine nevion 1y
THEACEAE

28. Camellia sinensis Linn. Green tea YUY 1y
BIGNONIACEAE

29. Millingtonai hortensis L.f. Cork tree Maeany AN
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95% LAZH1A1 Median lethal dose (LD,,) 48 Median effective dose (ED,) vouihiumeuszioTagld
Tﬂmﬂi:uﬁ"n%‘ﬂgﬂ SPSS probit analysis
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(1.2pg/em’) Hiksz@ngnmlunisainls lidar18unn i1 80% # 12 %2 Tus uasaunsesilsldarle
100% 1 24 %3113 (317 5)
' v v ]
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pgfem’ aunsnan lsaa 1ldunn 98.7% céﬁq"lajﬁmmumﬂehaﬁumNﬁﬁaﬁszﬁum]mﬁ?}aﬁu 95% lag
fifi1 LD,, i 0.011, 0.020, 0,028, 0.036, 0.059 118z 0.063 pgfom’ 7 12 32104 AWERY dauthsy
noNITMENNULUT ouivy Twa uaz Tnszm finnududy 0.6 pgem® aunsasinlsia’ld 71, 3-
86.7% uazfin i 1.2 pgfom’ annsaaitlshald 81.3-88.7% Tavfien LD, i1ty 0.102, 0,219,
0.245 118z 0351 pg/em’ 71 12 F2Tua MudIdy @319t 4)

msﬁnynligﬁwﬁ“nmwaaifm"uﬁamzmym'a?sﬁﬂ Ine3Bmsaneiusia
mnmmﬂﬂauumuﬁamummmwmuu?wsmmﬁum 30 ¥iln ‘lumsm%ﬂ‘lmﬂ F.
' heteromorphus Tt 3Smsduit wu:n ifumonszmennfiy 10 ¥ila Uszneudeiiiuneussme
wnaglndnew azladdhu na vitusu Tusew sue AUNg Homdaninnog: Lﬂaanwumaﬂ
w3n Ined uazuzun famudud 1.5% (99 ugfem’) Hlsz@nsnmlunisainlsaaldunndi 80%
12 $2Tue unzananailsiald 100% 71 24 52 Tws (3107 8)

Lﬁamﬁywﬁm{ramzmﬂﬂmﬁ%‘ﬁa 10 ¥l wvhmanadevdylsaadefinnududy 0, 0.001,
0.005, 0.01, 0.05, 0.1, 0.5, 1.0 tiaz 1.5% (0, 0.066, 0.33, 0.66, 3.3, 65, 33, 6 uag 99pg/cm)mum¢m
ma%umﬂaswummsmw 12 T wmummmwmuﬁwu datfuneusemefiai 10 ¥ila
mmmm‘lmﬂ"lﬂﬂwu umuwamwmmmmuwa Honidansnlnos: az lafvioy az'laddu uas
oue namuduthy 0.5% (33 ug/em’) mnseai lsdald 95.0,947, 93.0,90.7 418 90.0% audd Fe
‘hjuﬂ'anﬂmaﬂumaammswmmmmauu 95% muumuwamvmammﬂaaﬂﬁmuaﬂwsﬂ'lm

2l ‘UZJ‘L!‘])"L! UM hl‘Wﬁ tazInsew fT'IﬂJﬁﬂ‘N'lll’iﬂﬂllﬂ 87.7, 87.3, 83.0, 77.0 tag 73.0% A9l
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inifunenszmennfvay wsdamlvgfinmndudy 1.0% (66 pgomd) uﬂswammwﬂlumﬁmﬂ'i
Aaldnnndiiinmudiudi 0.5% (33 pglem?) 'luuﬁﬂmaﬂumaﬁﬂmmwﬂummwauu 95% AN
anududulilsedniamlumsanlsial8deannfiarundudy 1.5% (99 pg/em’) Lsmﬂmaﬂumq
adaTseRuaNuFesis 95% Tﬂﬂumuwamummmmuwa waendumiansnlned iowda
w3n'lned W”lﬂimu W'lﬂsﬁau u.awﬂmu%u finndudu 1.5% (99 pg/em’) @1sneinlsanld
100% muumuﬂamummmwuw Ut zu13 Tnsyw une lwa eansnainlsdald 92.7-06.4%
(mswn 5)

muuumummwmamnmuwauﬂi s@ninmmlumsahlsdndfiqalaefidr Lo, iy
2.154 pgfom’ 1 12 $2Tasg mqmmﬂamuuﬁam menanldentuniansn lned Bomdansn Ine
a1 ag lafthu azladvew witus eumy uzan Tnszmn uagInalasfidr LD,, ii1fiy 2.405, 2.428,

2.555,2.918, 5.665, 6.855, 11.017, 15.942 U0y 22.244 pg/em’ auid1dy #1 12 $2Tua 15197t 5)
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wosiuanisma”
- N ANWVNTY (% (ug / em)) LD,,
wilunenszeo NN Ing
0 0.002 0.010 0.020 0.100 0.200 1.000 2.000 LD,,
slope SE
(0.0000) 0.0012) (0.0060) (0.0120) (0.0600) (0.1200) (0.6000) (1.2000) (ng/em’)
wdaninned (fdenumidn) 0.0+0.0F 453t83aE  533482aD  633182aC  68.0%77aC  753199abB - 90.747.0aA  94.7+52aA 0.020 1.811 0.188
« a . &
waaninnod (Homda) 0.010.0F 4531%9.9aE 49.3F11.0aE  60.719.6abD  70.028.5 aC 76.719.8aB  81.3%11.3bcdB  94.018.3 aA 0.036 1.547 0.164
azlnsven 0.010.0E 41.3%11.3abD 50.749.6aC  56.719.0abcC  64.019.02bB - 69388 beB 887+ 83abA  92.017.7 2A 0.074 1.644 0.164
azladiu 0.0£0.0F 30.0185dcE = 41.3192bD  54.019.9bcC  60.718.0bcB 6601 9.1 cdB  90.748.82A  92.717.0 2A 0.135  1.901 0.175
MUY 0.0X0.0F 353152bcE  36.7£8.2bcE  53.3%9.0cD  58.717.4 bedCD  62.017.7dC  82.7F103 abcB  90.718.8 aA 0.171  1.621 0.152 o
-
DUIBY 0.0£0.0G 32.0194dcF  33.3%82cdF  453F83dE  53.3%82dD  62.7488cdC  75.319.9cdeB  88.719.9 abA 0.241  1.519 0.141 é
2 o =
UVAUTY 0.0£0.0F 35316.4bcE  39.319.6bcED 44.019.1dD  56.739.8¢dC ~ 62.7F£7.0cdC  72.7%139¢B  83.3112.9 abA 0.246  1.236 0.129 3
pu— 4
FTEATR D! 0.0100F 27.3%11.0dE = 28.719.9dE = 40.0%10.0dD 46.719.8eD  600%8.5dC 74.0F11.2deB  81.319.9cA 0336 1357 0.128 ‘ée
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319N 3. Lﬂ'i)’i&“ﬁuﬂﬂ']iﬂ'lﬂ‘llﬂx‘llli'hﬂﬁ'l Luciaphorus perniciosus Rack ﬂmmnmsauwmﬂaﬂumuﬂamzmamﬂw%uu"lws NANUVNUUAN N 12 F3 139

3
slesidudnisnn”

- " At (% (ug / cm®) LD,
wifunenszmeo oy lns . : . '
' 0 0.001 - 10,005 0.01 0.05 0.1 0.5 1.0 1.5 LD,, .
: : ' 2 slope SE .
(0.0) * (0.066) 0.33) (0.66) (3.3) (6.6) (33.0) (66.0) (99.0) (ng/cm”)
nidan3nTned (dendumdn) 0.0100F 40.0t11.12E. 41.7F83aE 55.718.6abD 67.0418.2abC 80.7E12.62B 84.0112.2 aboB 92.316.8 abA 96.774.8 2bA 3.961 0.025 0.002
3 Ly ° P o . . )
waawsnlnad @idendEn) 0.030.0 G 35.01:10.4 abcF 37.7110.1aF 61.0F842E 69.7%110.7aD 793+13.6aC 86.3110.0abB 96.015.0aA 97.7+4.32A 4,074 0.030 0.003
Mung 0.0£0.0G 36.018.1 abeF 39.339.4aF 56.7110.62bE 69.0484aD 77.74573bC 86056468 943+5.0abA 977143 aA 4.695 0.028 0.003
andyon 0.0£0.0G 37.3£12.0abF 41.3+13.6aF 563F11.9abE 68.327.9abD 763+10.0abC 81.048.8bcB 95.0+5.1abA 98.0%4.1aA 5017 0.028 0,002
aglndihu 0.010.0 G 36.018.1 abcF  38.317.9aF . 60.064aE 68.019.2abD 72.0F 7.6 beC 85.045.1abcB 93.318.8 abA  96.01:5.0 aA 5393 0.025 0.002
U 0.010.0 G 30.0%16.4 cdF 38.0%11.0aE 54.0£93bD 56.3F13.0cD 68.3112.3¢C 84.719.7 abcB 92.017.6 abA 95.01:5.1 abA 9.681 0.025 0.002
YT 0.010.0 G 34.018.6 abcF 37.7+11.0aF 53.0£102bE 59.0+132¢D  663F10.0cC 79.748.1¢B  82.7194cB  93.017.0bA 11.301 0.020 0.002
UM 0.020.0 F 26.0116.5 deE 31.01:18.4 bcE 45.3F10.7¢D  60.0+14.1cC  68.0+13.5¢B 87.7F1042A 90317.6bA  93316.6bA 12.143 0.025 0.002
Tnszin 0.0£0.0 F 32.3%12.2 beF 36.0:10.4 abE 53.0+10.26D 62.017.6bcC  67.0+12.9¢C 73.0115.1dB 78.0+169dB 853F12.0cA 14111 0.0150.001
Tna 0.010.0H 20.0%11.1eG 263103 cF 4131143 cE 47.0%13.7dE  54.0+13.8dD 7031147dC 78.717.8cdB 87.3F1L1cA 25071 0.019 0.002
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e13190 4. WlosisuAnsMeveslsiia Formicomotes heteromorphus Magowski ndsnmssudniniunenszmeninitseayy Ins finnwudududg 7 12 $2Tua

¢ o 13 7
wosiduan1sme

- ) ANUANTY (% (ug / cm)) LD,,
1 uwamzmnmnwwqu’im
0 0.002 0.010 0.020 0.100 0.200 1.000 2.000 LD,,
slope SE
(0.0000) (0.0012) (0.0060) (0.0120) (0.0600) (0.1200) (0.6000) (1.2000) (ng/em’)

naan3n Inae (sﬂé‘anﬁ’muﬁm) 0.0£0.0G 32.0%152abF 54.0183aE  65.3392aD 853483 aC 89.318.8aBC  92.718.8abB  100.030.0 aA 0.011 3.481 0.418

=3 - o & o
waan3n lnod (Howdn) 0.0£0.0G 33.3%14.0abF 52.7313.9abE 63.3%F11.1 abD 82.010.8 abC 86.0111.2abBC 91.3110.6abB  100.070.0 2A 0.020 3.171 0.371
nuUNg 0.0£0.0G  33.316.2abF  45.0410.6bcE  58.048.6abD  84.0+7.4aC  90.048.54B 100.0-0.0 aA 100.010.0 aA 0.028 12.628 1.405
YR UFY 0.0£0.0G 30.0t11.3abcF 50.010.7abE 59.3%11.0abD  76.0F11.8 bC 86.019.1abB  98.014.1aA  98.713.52A 0.036  3.655 0.407
alnshuy 0.0£0.0F 253%113bcE  39.3%11.0cD 58.7F13.6abC  64.0+8.3 cdC 787+ 9.9bcB - 98.014.1aA  100.010.0 2A 0.059 6375 0.848
azlnsven 0.0200F 37319.6aE 49.319.6abD 53.3E11.1bcD  66.011.2cC 74.7£11.9cd B 947152abA  99.3+2.6 aA 0.063 3276 0.356
HTU 0.0£0.0F 34.7%11.9aE  50.78.0 abD 55.3F11.9bcD  66.0%11.8 cC 70,048 5 deC  80.0f14.1cB  88.7112.5 bcA 0.102  1.357 0.142
ULVE 0.0£0.0G 16.0f11.2edF 30.0%8.5dE  38.016.8dD ' 57.3F9.6 deC  72.7+1 1.0cdB  86.7110.5bA  91.319.9bA 0219 1978 0.166
Ina 0.0X0.0E 22.7%9.6cdD . 40.0+8.5¢C ~ 47.3%11.0¢C  60.0F12:0edB - 64.0+1 1.8efB  78.6%14.1cA 81.3%13.6dA 0.245 1270 0.129
Tnszm 0.010.0H 14.0%11.2eG  28.7+11.9dF  37.3%11.6dE  50.0+10.7¢D 58.018.6 fC 713183 dB  85.3%11.9 edA 0.351  1.544 0.134

1/ o - . -~ o o - o -~ o : ) ' o 0 - o o w aa
aﬂyswuw’“lmymuaunu"luumuau un:anyswuwmnmnaunu’luumm "luuﬂ’nmmnnNnuemmuumﬂiyvmrmn (p<0.05)
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MmN 5. wWesiuanisaieveslsdia Formicomotes heteromorphus Magowski naamnmsduiadoiniuneuszmonniisayuing Anamududunien 7 12 $2Tus

wesiduanisan”

- » AN (% (ng/ em)) LD,,

ifunenszmeonivayulns
0 0.001 0.005 0.01 0.05 0.1 0.5 1.0 1.5 LD,,
5 slope SE
(0.0) (0.066) (0.33) (0.66) (3.3) (6.6) (33.0) (66.0) 99.0) (ng/em’)

MuUng 0.010.0G 34719.0abF 483%7.5bcE 52.31104bD 79.7£11.0aC  827£10.8aC 95.015.1aB  96.0+4.12bB 100.0400aA  2.154 0.042 0.004
maaninlnes (/denvfansda) 0.010.0F 39.019.6aE  573+4.5aD  61.049.6 2D 67.0118.2 bedC 71.0120.6bC. 87.7110.4bB  92.3F7.7bB  100.010.0 2A 2.405 0.030 0.003

o -~ o -& 23
waan3n med (Hewdn) 0.0£0.0 H 31.0£16.5b¢G 51.715.9abF  61.7+8.3 aE 68.7110.1 bedD 81.3%10.7aC - 94.716.3 2B 96.045.0 abAB 100.010.0 aA 2.428 0.041 0.004
azlasim 0.0£0.0 G 35.0+6.8abF 52.018.5abE 64.3F11.7 aD - 70.0E15.1 beC 72.0% 18.6bC 90.746.4 abB  93.3+8.8 bB 100.030.0 aA 2.555 0.032 0.003
azlndvion 0.0£0.0G 38.3%12.6aF 50.7E£13.4bE 50.0£7.9bcE 70.7E£11.7bD  80.049.1aC 93.0+7.0abB 100.040.0 aA 100.0£0.0 aA 2.918 0.064 0.007
UAUTU 0.0£0.0 G 34.7110.4 abF 49.71£7.2 bcE  53.317.1 bE 64.7F10.4 bedD 66.3£13.5bcD 87.349.4 bC  94.75.1 bB 100.010.0 aA 5.665 0.034 0.003
UIYY 0.0£0.0 F 29.0£14.7 bcE 52.7%11.4abD 55.019.4bD  61.0£14.7dC  63.0+112¢C 90.0111.1abB 92.047.6 bAB 96.415.2 beA 6.855 0.026 0.002
AZHD 0.0£0.0F 25.7%16.3¢cE 41.0118.4dD 45.3%10.7¢D 61.7127.4 cdC 68.0113.5bcC 83.0X12.6bB  87.7+10.4 cB 96.314.9 bA 11.017 0.025 0.002
Tnszm 0.0£0.0G 30.719.1 bcF 44.0%22 cdE - 453178¢E  51.0F124eD  61.049.6¢C 73.0+15.1 cB  78.0F16.9dB 94.3+7.3 beA 15.942 0.020 0.002
Iwa 0.0£0.0G 17.0%12.1dF 32.0%11.0eE 353%15.7dE 47.0%13.7¢D  54.0113.8dC 77.0F174cB  80.0F12.7dB 927478 cA 22.244 0.022 0.002

Ve a o ] =) o o a Jd A o :;r et ' . (- T aa
snusiud Ingimilounuluuuiueu uazsnysiuiianmiousuluag 'h!uﬂ'nmmnmqﬁuamwuﬂmﬂq;mmnw (p<0.05)
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msnaugu lsdngma laslhiiuneuszmeainiiy

mﬁﬂnynliztrnﬁnmﬂlmumuwamzmaﬁamsﬁnaamﬂumammwaa?s?mla1 lne3snssu

mnﬂ1smaauumuﬁam°mﬂmﬂwsmuu"lwsmamum 30 vila lumsiivalsdauas1sly
a1 nwh siunenszmonniy 10 iia ﬂi“’ﬂfJiJﬂ’JEJumuﬂf)iJiwmEJiHﬂLﬂﬁ’e)ﬂﬁiJLiJﬁﬂWﬁﬂll‘ﬂUm
iemdaninlnud azladihu azlndney NIUNg wumu oue uzu1d Tnszn uaz wa il
sy ﬁmmw“lumsm'lsﬂﬂmmﬂs"lmﬂm Taudish LD, #i 12 ¥21ua de'lsaadindrls Tl Wala
Fmssungimduia (31 6)

" v
maan 6. manuiluiy (LD,) veshsfunouszmoniniivayu Iwsdels 191a1 Luciaphorus perniciosus
Rack wag1sAn Formicomotes heteromorphus Magowski naanINMINAToU I EMITUIAE
AMITUAI N 12 F2 T

L. perniciosus F. heteromorphus
sniiunensuny M Iemsduda BTN Imsauia
DT LD,, LD, LD,, ‘ LD,,
;. slope SE ', slope SE S slope  SE , slope SE
(pg/em’) (pg/em’) (pg/em’) (pg/em’)

‘Vﬁfﬂﬂﬂﬁi] (nlﬁem) 0,020 1.811 0.188 3.961 0,025 0.002 0,011 3.481 0418 2.405 0.030 0,003
w30 Inea (l‘f}) 0.036 1.547 0.164 4.074 0.030 0.003 0.020 3.171 0.371 2.428 0.041 0.004
azlndihu 0.135 1901 0.175 5017 0.028 0.002 0.059 6375 0.848 2555 0.032 0.003
azlniven 0.074  1.644 0.164 5393 0.025 0.002 0.063 3276 0.356 2918  0.064 0.007
NUNG 0.171 1.621 0.152 4.695 0.028 0.003 0.028 12.628 1.405 2.154 0.042 0.004
m?]ui’u 0.246 1.236 0.129 11.301 0.020 0.002 0.036 3.655 0.407 5.665 0.034 0.003
aUIYY 0.241 1.519 0.141 9.681 0.025 0.002 0.219 1.978 0.166 6.855 0.026 0.002
HZUN 0.336 1.357 .0.128 12.143 0.025 0.002 0.102 1.357 0.142 11.017 0.025 0.002
Tnszmn - - e 14.111 0.015 0.001 0.351 1.544 0.134 15.942 0.020 0.002
lna - . = 25.071 0.019 0.002 0.245 1.270 0.129 22.244 0.022 0.002

Lf'mﬁwﬁymuwamzmmmsﬂﬁaﬂﬁmuﬁﬂw?ﬂqmﬁ1 iomianinnes azladtm azlad
1N NUNY uawﬂuuuw 1mnm15ﬁﬂmﬂswﬂmmmamsﬂnaﬂmﬂummmwm"li“lme Tau3Tms
53 53U 2 52 Tua Ainud s 0 (2% tween=20 1uu1) 0.125, 025, 1.25,2.5,12.5, 25, 50 uag 75
ug/Lm AR mnumﬂmmmmmﬁﬂﬂaamﬂummmamﬂu 7 Su wrhise ﬂummwmu‘um
vsuveusHIMENa 6 ¥l ﬁwu am15mmmmiWﬂaamﬂummmwm"ls"lfuﬂm"lﬂawu (31 9)

sUn 9. A: mmmﬂﬂm"li"lmﬂm Luciaphorus perniciosus Rack °luiwawm1nm ﬂmmﬂmisnmu 2% tween-
20 T, B: gt Sovesls alan L. pemiciosus Wstuzaios ndsminmssudoiniumeszme



o g S o z
nmsaugu lsdagimialasldinfunensamonnity

. y Y
sS W Y Y o v @ o W

! & a o ) d a
nszAuaMuTNTwREIMIniNureuszmennilomaanin Tnodr nldendumaansnne
° = a a [ : v & o T Jy
a1 azladthu wazaz lndvey dsedninmlunsiudamsilnesnduguduSouels 19Uar1a s

'
{ = o

uandnAunadanszaua NNty 95% tazfissduanududu 25-75% pgem’ shumeusing
nniffedansnnud waenuwdaninlned az ety wazas ladney Suszaniamlums
ﬁ'ugamsﬂﬂaamﬂuﬁmﬁuiwm'ls"lﬂiﬂm"l@’fqaﬂiw vhifumeuszmonnviug HAZMUNY MUaIAY
ednifoddgmendafseduniudeiu oss  duhniviumouszmennidowdansnined i
ﬂswﬁmmwiummummsﬂnaami‘luﬂmmwaa"ls"lmﬂmmn‘naﬂ laslifi1 ED,, 11111 16.09

ngem’  se90uAeN unousE meannldeniumaansnlned az'laddu ua‘vw"lmmn i
tszansnmlumsdudinsilneendiudadySovesls i Taeiidn ED,, W11 1739, 17.81 uag
19.66 pg/em’ ARy dnniufuvousE MoV HagnUWg fsz@nsnmlumsdudamsiln

oonifududnTovelslvi/ardi Taodish ED, iy 41.75 uag 81,11 pgfem® e iy 1319 7)

{ < v g o [l [
aawn 7. wesisudnisitneendlududuTovoslsWm Luciaphorus perniciosus Rack n&a91nMIsy

y o o Ao Y g o o 2 o
AWUINUNDUISIUNYINNY NAIMVUVHA N UL 2 ‘Jf'JIlN ‘U‘L!‘VlﬂW'd1‘L! 79U

. Y shifumenszmannity
ANHVUUVH
; n3nlngen winlnaeh . 5 2.
(ng/em’) . <% S e \§¢ Mung azlainey avlaithu Vdiudu
(11!aam1muaa) (IHa1aa)

0 (Control) 0.020.0g 0.0%0.0g 0.0+0.0d 0.010.0 f 0.0+0.0¢ 0.0100e
0.125 14.412.0 fA 18.5F1L7FA  4933.7dA 7.613.66fA 93+64fgA  12.519.7dA
0.25 20.2£7.6 efA 234%49efA  52130dB  20517.3deA  19.7t4.2efA  22.118.9 cdA
1.25 30.119.5 e 309%35deA  18.410.6cA  25.1F68dA  248178deA  30.1F7.4 beA

2.5 41216.4dA 400£103dA  198140cB  28.4F168dAB  342157dA  349F45bA

125 64.5%3.6 cA 562182cA 29232668  68.0111.9cA  622%6.1cA  37.1F1.9bB

25 73.4%3.5 cA 74.1E£75bA  30.7E5.1bC  73.0Ei11.1bcA  801192bA 559173 aB

50 85.118.8 bA 89.2t58aA  33.817.9abC 83.0F96abA - 838E69bA  57.718.7aB

75 96.511.7 aA 983%F1.5aA  392124aC 95815424 97.3t4.7aA  63.812.1aB
ED,, (ug/em’) 17.39 16.09 82.11 19.66 17.81 41.78
Slope 0014 0.044 0.014 0.041 0.043 0.018
SE 0.002 0.002 0.002 0.003 0.003 0.002

b
“Sousiiuingimieuiulunnuou uazdnusinidnmiiousulunng Tifinmuandafuedaiifeddiyneada (p<0.0s)

ﬂ75ﬂﬂH7Nﬁ‘llB\3f)1571!1!1”14”8”534‘”5@7ﬂWﬂ?uW775ﬂﬂ§lHﬂﬁ9ﬂ75!9581!!9)217?)119\74#6!7167
mﬂms'ﬂﬂaanumummvmmmwmanu'lwsmnmuwa ll‘ﬁ'ﬂﬂ‘ﬂlﬂll’ﬁﬂ‘ﬂiﬂ"l‘ﬂﬂﬂ1 L‘NE]
LiJﬁﬂWiﬂul‘VIEJﬂ'] G’lelﬂi‘l]'lu ﬂ‘”ulﬂiﬁﬂll 1]111«!"1114 Ao ULYY IuﬂT‘iﬂﬂQﬂT%ﬂl’liﬁ@imﬂ uneaay
Nﬁﬂiu‘l’l'ﬂﬂE]ﬂ”lilﬂiﬂlm‘ljiﬂ‘llﬂﬁt‘lfﬂlﬁﬂﬂ]ﬂuil”l'JLLﬁ“’L‘b"E]L‘I’iﬂﬁQﬂ'Ii Iﬂﬂ’)ﬁ paper disc diffusion YU
81117 PDA ‘Vlﬂ'NiJL"UiJ“Uu 15 % wmmmuﬁauswmamﬂumuﬁam mEJ‘MﬂLﬂaﬂﬂ‘V!llmﬂﬂ
Wiﬂ"lﬂﬂﬂ? mamaﬂwm"l‘wﬂm Illl’d\‘lNZWIE)ﬂﬁlﬂﬁm"’ljﬂﬂl‘lfmﬁﬂ‘llﬂuﬂﬂ’) (iﬂ‘V] 10) mumuuﬂﬂu
Lmﬂmmﬂa@nﬁumaﬂwiﬂ"lmm Lu’f]LiJaﬂW‘iﬂ"l‘Vlﬂﬂ1 G\“‘"lﬂi‘]ﬂu uawm"lﬂiwau 11111“6@6?”5



o < : Y
msnaugu lsdngma laelhiniuneusamenniy RIS

a & [ a a g =4 a a 1T a Y ] '
wigveuFaiaganii (gui 1) wemaaunsaniay ldamind 33 11ifa clear zone 1vHa liuandas

@ 1

iiomsuiunguAIuY
@ 3 :l @ a ° g A o d g < ~
astiuiniuneuszmnInnsn Inedsnanasinn)denduwaauaziiioveunaa Nnaw
2 = o w 5 < [P ' a { a
Wt 1.5% Fuiuanududugagailflunsmialidagiia lidinadensnsyveusomia ms

a dw < a yﬂ a
ﬁ]iﬂﬁ]'ﬁ)ﬂ!"ﬁﬂlﬂﬂﬁ1u15ﬂlﬂiiyhlﬂl uiln@

vy ) - \o
azlasiu azlnsviow YUUFY ULV

4 a a g g = [ oy @
31.]‘7] 10. mmmmuTmmau%m%mmaumn Lentinus polychrous Le’v NA9310N 15 NAT2UUINY
NONTLMEVINNY ANMTIIY 1.5% 1aBTT paper disc diffusion UHOIH1T PDA

' a o = = ° ﬁy
NQUAIUAY NIUNG W3n lned (1lden) w3n Ined (1ile)

L
azlasihu azlndvien VU DULYY

4 a a q 3 o @
3N 1. mswSydAvTaveudeindani3 Pleurots ostreatus (Jacq. Fr.) Kummer Ha391nmsnadew
v
WITUHONTLMINNNY AMMTUTY 1.5% TAv3T paper disc diffusion UWDIMIT PDA



s < : L%
nanuay lsdagma lasldiniuneuszmennity

a d a v
I1TUNANITIVY

%mmﬁvmﬂamfﬁuwenswmamnﬁmqu"lwm'jfméfuv{a 30 ¥iia fie oz ladney azladtihu
Iwa gmddda uzdanae yiiusu annaed Tnszm nuw Sy ouws unIdeg nuwg
fudisana uznga iondaninnodn aldendumdansna Tnedr uzu17 wmovey NWNA N2 41
¥ude nehurn e nlsrzven msys mazass nszau uazdule lumstidalsdagiia 2 wia fe
15141an Luciaphorus perniciosus Rack waz 158 Formicomotes heteromorphus Magowski Tao35ng
51 (1.2pg/em’) Az IFMSTUAA (99 pg/em’) Tufinwamsaondaninnsnaaey 12 uas 24 $2Tug
Wi isumewszmennity 8 ¥ila Uszneudasiviumenszmeainas ln2nou az'lndthu vitusy
BULFY NUNY omdansnlnud Lﬂﬁaﬂﬁnmﬁﬂw?ﬂ"lmﬁ"a wazuzud Nlseansamlunsan'ls
ﬁﬂgmﬂmﬁ@wuﬂ"lﬂmﬂnm 80% i 12 42T uaw’mmmm1"Iiﬁmmﬂmaawuﬂ"lﬂ 100% 24
FTua Fariuneuszmoinfiane s ¥iiad I8Tirenunt eenndes s gansamlunstlesduy
uvasuay lsvaeasiia wunANsAnIlseantnmvesansadanmsueannnageuve nsn Inog
(w?ﬂ'lnmm) Piper m‘grum ﬁu"lsmﬁmﬁ'u Eoteranychus cedanai 48 Sornlek (2001) WUAS
caryophyllene oxid MQVlﬁm’lﬁﬂ Taodian LD,, IAY 11.3 mg/ml 309091179 caryohyllene lQg piperine

0 v

el LD, 1150 22 1182 36.9 mg/ml Ad ey wonumhniwhmensEmen Wi Inaditsfiuon
ﬁnﬁi]anaaﬂnmuammzma‘ummaﬂwsﬂ"lwvmuqmls:ﬁﬂ%mw’lumscu'w 3 la uazdudans
neliveslsunauoniu, Eueranyehus africanus (Tucker) fagdudndas (v3addniiaznny, 2552)
dUNINAABIVOY Kim et al. (2003) "lsa’fﬁmﬁﬁﬂmﬂszﬁﬂﬁmwmmt‘;ﬁumm:mamnmuwg
(Eugenia caryophyllata Thunb.) fnf‘lJ"liF'Ju D.  pteronyssinus ﬁ'w%’ﬁnm’fuﬁa wuN msdszneu
methyleugenol “luﬁyﬁuw'ems:mcm1nﬂquﬁﬂszﬁwﬁmwiumiﬁﬁﬂ"liéjuum“?;qﬂﬁa A1 LD,
AV 0.67 ].lg/cm2 509041179 isoeugenol, eugenol (1A acetyleugenol Tawiia ¥D,, MNY 1.55,3.71
ez 541 Pgem’ awdrdy dmiuisumiunu msdsenouias wite ludiiunewssmsnn
nungiidsz@niamannidonadoulumsusilaiinda tazninnsinyvesd s uasaas (2551)
swam'h’msaﬁ’ﬂmnmuwauazauwﬂﬁﬂ'szf'?m?mwaalumsm"lsv'Ju D. pteronyssinus 108735011351
A1 LD, 117 0.291 1ag 0.561 ].lg/cm MuddL umnwam"lsvlu B. tropicalis U1 LD, 11111
0.195 1Az 0.402 Lg/cm’ MUAIAY muumu‘nEmswmemmwuwmmmﬂmmwwu 7.5 Wem®
fszaniamlunisaindaennedninald 100%  nelu s Su wasfinnududy 1s HUem® ]
Uszansnmlumsandiesasdininald 100% nelu 24 $2Tua (amss uazame, 2550) Faisiumnew
iszMﬂilfTu%u%WUﬁ’l'iﬁWl’Jﬂ mono Lag sesquiterpenoids ﬁqw%ﬁumiqjmnaasmugnﬁ'smﬂ uag
91 1auuas (Tapondjou er al,2005) céﬁaﬁwaﬂ'aiﬂsaﬁ%’mmmﬁti‘luﬁmﬂﬁﬁnszqﬂﬁunﬁa UANSEUY

y ) QJW Q’I’
'1.'53ﬁ1ﬂ!lﬁ$i$ﬂﬂ'ﬂﬁlﬂuﬁ101ﬂﬂﬁSﬂTUVI’Jﬁ’J Tﬂmma"lnmsaaﬂqmtmmu‘uu reversible competitive



S 1 S/t:’ Y a e
manuau sdagidalasldiiniunenssmoniniiy |

inhibitor ABY Tasal Acetylcholinesterase (Ryan and Byme 1988) umuwam%nmmw‘lmmu ma
Tnsunsiada un 72 v, THaeuas Callosobruchus maculatus fivzurhmendada1d doont
Fovne 50 Taehifinadenssenueada (Ketoh er al,2005) msafans ln ey aradada 100 ppm i
Usz@nBamlunsan lsunsgnan1d 0s% aelu 207 $9lus (oun, 2545) uvnessmean
azlafvew anududu 10%  Honialumslafseuveuiy Taoldwalunisla1duiuss 8
%Y. (Thorsell et al., 2006) uanmﬂumuqmﬁlmma\mﬂwmmawmamnmnu"lﬂ@ Tﬂﬂ"luuwama
AU NY0991) (Paranagama er al,, 2003) az lndnendeilgni lafi@onatafiy (Sinchaist f al, 1988)
uawwammawumm ulﬂ (Sugiura et al., 2002)
v%1ﬂmswﬂﬁam‘i’1ﬁumuswmﬂmﬂﬁmauu'lwsﬁq 8 ¥ila ‘luﬂﬁf‘h%'ﬂ"ls"lﬂiﬂmum"lsﬁﬂ
wmmﬂiwﬁmﬁmw'lumim"lssammn'n"ls"lmlm Taouansi1 LD, @ 12 ¥2Tus do'lsdadind1s1d
m mTﬂmﬁn1isuua°uﬁﬂ15ﬂnwa aoAAdeeiUNSANY YD Pumnuan ef al. (2008) AeItUn1519
mIafannMunguaseLede 15ia F. heteromorphus uaglslddan 1. permczosusTﬂﬂ’mmstwﬁ
Wy wsafaAnIuNgiaiady dichloromethane Tlsg@nnnlunsidalsdagendrls lidan
ABNAT LD,, (1111 2044 110234.97 pgfom’ AUAIRL uazmsadaninmunglidsedniamlums
e ﬂ'lﬁﬁmsmﬂmﬁawuﬂ"lﬂmmmﬁﬁﬂﬂmnamw nd13ne A1 LD, 11fiv 2056 uaw3s.s7
pgfom’ muamu muumi}ﬂan'lmﬂﬂam‘lﬂ'li"lmﬂmummmumumﬂmﬂ »
mamumuﬁemzmammﬂaaﬂnmuaﬂw?ﬂ"lméh lodansnIned aslnddu azln?
Hou MUNg wazaiudy mv‘i1msﬁﬂy11J5°'z?m§mweiamiﬂﬂaamﬂuﬁmﬁu%’amm‘li"lﬁﬂm Ty
Emssu wm1muﬂm'memmmmumummumsma 6 ¥ila awu amnsadudanisitnesniiy
mmmamm"lﬁ'lﬂlﬂm'lﬂﬁwu
‘v1s“ﬂnﬂ'.nmmmumﬂaﬁuifumfﬁummwmﬂmm‘ffamﬁﬂw?ﬂ"lmm Nlsz@nFamlums
éTummsWﬂeaﬂulummmmm'ls"lmﬁmmﬂwaﬂ Taofle1 ED,, 1180 16,09 pgfom’® se9a01de
u1nuwam~mammﬂaaﬂﬁmuaﬂwsﬂ"lmm azladthu uazas ladnow Silseansmulunsduds
msﬂﬂaamﬂummmwmll‘i"lﬁuﬂm Tofiein ED,, 1y 17.39, 17.81 U0 19.66 pg/om’ mudidy
dauthfumensemennuiugu uaznumg fss@ninmlunsiudinsiinoendiudadySovesls
Maitlarr Taedinn ED;, W11 41.75 uag 81.11 pgfem’ audida
‘lumuwammumuﬁam“mfm1nwwuﬂ:Lyammwﬁlumsm%ﬂ"lsﬂmnm Werhunnageu
wammsmmmmwamﬂ wmmmuﬁamvmamﬂ AU uRusu uagouive Tnndenisnsaves
WeiitagsnBuaziiavouun de mﬂummm'sﬂum (clear zone) tnzetanati 1 In Tafiuouderian
ﬁmummsmwﬂﬂﬂﬁ Felimngdioz ummuﬁaumwmmw«maﬂanm‘qu“lumsﬁmﬂum%ﬂ"ls
fngifia umuﬁamwmamﬂm"lﬂsu1uuavm~“1mﬁau"lmJwamammsmmﬂmmwamﬂaami ue
nwammamssmENﬂ15msmmnimmwemmauma mﬂmsma%ﬂameﬂmsm"luwumsswqmwa

‘U’ENiT']iﬁﬂﬂﬁﬂquul‘W5¢1?Jﬂ'lil~‘ﬂ5iytﬁ‘ijiﬂ“’l]i’)\‘it°]f6m@ W‘iJLWfJ\‘]LLG]ﬂ’]iﬂEI\‘l'IHNﬁ@]’E)L‘]ft’]‘i'lﬁ'lmﬂ‘llﬂ\‘iiiﬂﬁ‘]f



o < v s o A
namuqu lsdagmia laldiviuneuszimeannil

aQ a

winfu n;'uﬁywﬁuwamzmﬂmnmqu axln3vow viludu uazeume R Tis s hiisnnanons
ﬁuﬁyaté?”asmmwﬁﬂ Tﬂmﬂﬂunamvmamﬂw"lﬂ%'won HazeuIwy MuIadusue Cladorium
herbarum '1@@ (Tzortzakjs and Economakis, 2007; Matan and Nirundorn, 2007) A& ﬂuumtaxﬂmw(zssz)
18510914 umunaurmumnw"lmwau DUIFY LATATUNY mmsnuummmsn,;sauimam%
C. herbarum, Rhizopus stolong'fer Uag Penicillium sp. 189 dauﬁ,wﬁumm mummﬁym?uﬁ
ﬂswﬂnﬁmwiumscmmwaﬂmmmisﬂwwaamsmmnm'lﬂnmwuﬂ (@AM Lazame, 2547) 3
MeuHanta wi‘lumsswamwmmmsafmumuwamvmamawammﬂuﬂmwn dmduri
namzma‘nanmmtﬂaannmuaﬂuazmamawwsn"lmm"lmJmammm?mmawﬁamnﬁaaewﬁﬂﬁ
ﬂ'udnimuhmnmﬂﬂﬂuﬁa"lﬂuﬁ'aﬁ;mﬁﬂﬂzﬁmm"lﬂumsm'emauawiaﬂ?iuuazﬂy1ﬁuﬁauszm
N %’aanmsﬁ%xﬁmmqm sivunst uagdanms lhiiumerszimonnnin lnedn iioms

floafunasirialsdagmialuvhiumzmialdodiautas el

v
ajtuazvorauonuy

mnmsmaauﬂs‘“’ﬁwﬁnmmwmﬁywﬁuﬂauszmuamﬁmuu"lwa dolsfngifia 2 vila
18un 15 l/an Luciaphorus permczosus Rack tiag 5@ Formicomotes heteromorphus Magowski Tay
Fmssuuagit s duda wuininiumeuss monanayulns 8 il tlszdnsmwlunsainls
fagitavieaeaviialdinnndt so% 7 12 42 Tus ias anns0ain 14 100% i 24 Falue '1ﬂufiﬁ1ﬁwau
zimeninag lndven azladthy aldenfumdansnined dowdansnnod NUNG ﬂmuw

= I

DULYY LLAZUTU Tﬂﬂumunam lﬂﬂﬂ?ﬂ"ﬂiﬂ1%0ﬂ1ﬂﬂﬂﬁﬂﬂ%1ﬂtﬂﬁﬂﬂﬂnmﬁﬂuﬁ Luﬂlilﬁﬂ

¥
v ad

winlned ilszaninmluntsails ldaunzlsda18anganaisnissy Taaiia LD,, t¥11 0.011-
0.020 pg/em’ 7112 52 Tus uazFEmsdudalneiinn LD,, 11U 2.405-4.074 pglem® 1112 §2 119 nagdd
sz mmmw‘luﬂ15tmmmsﬂﬂaami‘lummmwm'15"1anJmanmu TaviifA1 ED,, M7 16.09-17.39
pglem’ #i12 ‘v'ﬂm uanmnuumuwausvmUmnwsﬂ"lmmm"luuwamammsmmuimmwamﬂ
meummawz‘mmﬂmms Taouaaswa liuandredunguaiugy
msmumuﬂamumcmfmﬂmmﬂaamgumaﬂua%uamaﬂwaﬂ"lﬂum“l°u°lun1sﬂmﬂuum
inlsdngiia 3 hifiwadensinSyveadermiary ummmuhu1ﬂLw51~Tﬂﬂﬁa'lﬂuﬁ"n§mﬁﬂi)“ﬁ
A hlumsaouaussdenduiaziniuneuszmenn § muuNmuanmiamwwmwmmﬂm
wiuuunsld uazsasmsliiumeussmunnnin Inedn mamsi’]mnuummw"lsﬁmgmﬂ‘lu

Wsumzwia i 1dedauiesede 11

~
&

9




ar < sloy Y < JE
msmugy lsfagiia laslhivunenssmenniy

Y a
PDNA1I913993

Akehdengue, B., Ngou-Milama, E., Bourobou-Bourobou, H., Essouma, J., Roblot, F., Gleye, C., Laurens,
A., Hocqemiller, R., Loiseau, P. and C. Bories. 2003. Acaricidal activity of Uvaria versicolor and
Uvaria klaineana (Annonaceae). Phytother. Res. 17(4): 364-367.

Insung, A. 1995. Influence of some active substances of plant extracts on the mould mite, T3 yrophagus

| pu.trescentiae (Schrank). pﬁ. 234-241. In: Proceedings of the Symposium on Advances of
Acarology in Poland, September 26-27, 1995 , Siedlce.

Insung, A., and J. Boczek. 1995. Population parameters of the mould mite, Tyrophagus putrescentiae
(Schrank) reared on food with some plant extracts. pp. 224-233. In: Proceedings of the
Symposiurn on Advances of Acarology in Poland, September 26-27, 1995, Siedlce.

Ketoh, GK., Koumaglo, H.K., Glitho, LA., Auger, J. and J. Huignard. 2005. Essential oils residual effects
on Callosobruchﬁs’ maculatus (Coleoptera: Bruchidae) survival and  female reproduction and
cowpea seed germinétion. International J Trop Insect Sci. 25(2): 129-133.

Kim, E.H., HK. Kim and Y.J. Ahn. 2003. Acaricidal activity of clove bud oil compounds against
Dermatophagoides farinae and Dermatophagoides pteronyssinus (Acari: Pyroglyphidae). I
Agtic. Food Chem, $1(4): 835-889.

Kwon, JH., and YJ. Ahn. 2003.  Acaricidal activity of Cnidium offcinale rhizo-mederved
butylidenephthalide against 73 yrophagus putrescetiae (Acari; Acarida). Pest Mange. Sci. 59(1):
119-123.

Matan, N.-and M. Nirundorn. 2007. Antifungal activities of anise oil, lime oil, and tangerine oil against
molds on Rubberwood (Hevea drasiliensis). International Biodeterioration and Biodegradation.
62: 75-78. , | '

Paranagama, P., Abeysekera, T., Nugaliyadde, L. and K. Abeywickrama. 2003. Effect of the essential oils
of Cymbopogon citratus, C. nardus and Cinnamomum zealanicum on pest incidence and grain
quality of rough rice (paddy) stored in an enclosed seed box. J Food Agri Environ. 1(2): 134-136.

Pumnuan, J., Insung A and A. Chandrapatya. 2008. Acaricidal effects of herd extracts on the mushroom mites,
Luciaphorus perniciosus Rack and Formicomotes heteromorphus Magowski. Systematic & Applied
Acarology, 13: 33-38.

Ryan, M.F. and O. Byrne. 1988. Plant-insect coevolution and inhibition of acetylcholinesterase. Journal of

Chemical Ecology. 14: 1965-1975.




o < Y uy L% A
nanunu lsdagma Taslhiviuvenszmonnily

Sinchaisri, N., Roongsook, D. and S. Areekul. 1988. Botanical repellant against the diamonback moth,
Plutella xylostella L.. Kasetsart J (Witthayasan Kasetsart). 22(5): 71-74.

Sornlek, S. 2001. Isolation of acaricidal constituents aganist the citrus yellow mite, Eotetranychus
cendanai Rimando (Acarina: Tetranychidae) from undeveloped fruit of Piper nigrum L." Master's
thesis (Pharmacognosy), Faculty of Graduate Studies, Mahidol University.

Sugiura, M., Ishizuka, T. and M. Neishi. 2002. Flying insect repellents containing essential oils. Patent:
Jpn Kokai Tokkyo Koho JP 2002 173,404, 2002:7pp.

Tapondjou, A.L., Adler, C., Fontem, D.A., Bouda, H. and C. Reichmuth. 2005. Bioactivity of cymol and
essential oil of Eucalyptus saligna and Cupressus sempervirens against Sitophilus zeamais
Motschulsky and Tribolium confusum du val. Journal of Stzred Products Research. 41: 91-102.

Thorsell, W., Mikiver, A. and H. Tunon. 2006. Repelling properties of some plant materials on the tick
Ixodes ricinus L.. Phytomedicine. 13: 132-134.

Tzortzakis, N.G. and C.D. Economakis. 2007. Antifungal activity of lemon grass (Cympopogon citratus
L.) essential oil against key postharvest pathogens. Innovative Food Science and Emerging
Technologies. 8: 253-258.

nun g lsena. 2545. mﬂ%’ﬁagu'lwsmwﬁm‘]’ugﬂmm?tyaﬁuTmm"lmmqnam F1831UNTINY
ANINNUAULATIUMTIOUMINIA, AFANNA.

=)

NIUINMsIANAT. 2546. Tadingiimazuuayy. enmsInmsdssneunmsineusy uias-dadas iy

Y
£

wagmsiloaduida adadl 12 Useidl 2546. Tuii 2428 Tluran 2546 o Woallszay 4 5
DIMINANNITIAOIA 6 TOUNTZBUUNS TV, NFUIUAQUazFaIInot, duinIsosaninis
1FNYINY, NINIWINISNYAS, NTUNW.

do & o ° a Jo o a : o
VIIAANA WUUIN Y IUNTAT 81T DUNTAIY uazNaua 5090a. 2552, Havo e NsZINY
£
nniyayu lwsnaveniuiunenszmennwinlned1 Piper nigrm Linn.) lumsainlsuaaens

AU (Eutetranychus  africanus (Tucker))  (Actinedida: Tetranychidae). 215@151AYAS
UMTIMeaeEealni. 25(2): 169-176.
o A o A A an Y] o A )

VI FUIIW. 2537. MIDTNNINY LAsTITF ms lFmsatannisuazivanssy. wi 53-56. 1 ms
Q a 4’ 1% A d‘ 13 Q' 9Jq 9 o ‘s'
AUMNINMITRINTDITNNABNEANN Y avadsuazus e 1a 1M inyasns. Sufi 13-15
AINYIAN 2537 V.03 v,

Y O d o s A @ = o a o Y]

2A35 fgaa lwyad Say¥d Woana I 15uAs uazdse IneS Ay InsSu. 2542. AUNAYDINTT
uwssznaveels lWdar. nsmsiguazdadine. 212): 136-137.

L4

NYygns Magia. 2551 uwamalunmisdadula@enmziia. wit 79-90. Tu ia'lne 2551, qurny

v aw < 1
UnPyazzmanalszme lne, ATUNWA,

~

=)

1




o ] vo o - N~
nsmugulifagmialaslhiviumeuszmennity

a J

wAuns atlosdand, Sann v1suns uag qadiad Asylseang. 2546, matlostudisalsaaludia
W95, swnuHamsAun NuazITorlszdil 2546, nquiguazdadine, dnindsewannms
215NVINY, NINININITINYAST, NFUNHA.

mIuns qatlezdani. 2546, ladaguia. enaislsznoumsousudes uuas-daifagitsuazms
floafuinin aseil 12 Sl 24-28 Tunaw 2546 w orIMAMITRESA 6 TOUNTSFUNTIN,
nquiguazdaIine, dninitouaziannmsersnurity, nsuimmsinuas, njammnd.

Useialy @duAs adud 2s3aing uazugiiv sadad. 2551 nsdsuiumoiuiifiaveusai
mngaunumamiz lunmaag Jusenifvamile. wih s8-67. Tu iia'lne 2551 annuninise
waztnzmaudalszmeng, ngamna.

faviust @5y o3y iAaydy tazsing1 InMNasas. 2552. BnTWaveNITUMoUIEMURENS FUSe
L"I%E)ﬂ Rhizopus stolonifer, Cladosporium herbarum a2 Penicillium Sp.. NI IMNMAAT
INYAS. 40(3)(WiAH): 29-32.

Jann vsuni dasdo rgaalwyed wila asiudu uazunans 298ds. 2529 s RnEISNY eI
oynsuInuves lsdagiialudssmeling. T siaumamsdunduns 35otlse$13l 2520, nqu
nueYNINITULAYITEls, nesfiguaydaiine, nsuTnmsiauas, njamm.

ARTS T9UTO10 AINT I0THAAAA BIAY IRAYIU LasnTing Asqunsianwal. 2550. m3Seuiion
UsgAninmve nirfuneuszmenini<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>