I~ QJ QJ

Dolichocybe indico Mahunka

Application of Plant Essential Oils to Control Mushroom Mite,

Dolichocybe indica Mahunka

2957



DoUchocybe indica Mahunka

Application of Plant Essential Oils to Control Mushroom Mite,

DoUchocybe indica Mahunka

2557



DoUchocybe indica Mahunka

2557

(DoUchocybe indica)
12
{Syzygium aromaticum)
80%
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Research Title: Application of Plant Essential Oils to Control Mushroom Mite,

Dolichocybe indica Mahunka
Researcher: Jarongsak PUMNUAN and Ammorn INSUNG
Faculty of Agricultural Technology
King Mongkut's Institute of Technology Ladkrabang

ABSTRACT

Acaricidal toxicity of essential oils obtained from 16 selected medical plants against adult of
the mushroom mite (Dolichocybe indico) was investigated by using fumigation method. The
fumigation was done with in 20 cm’ bottle with plant essential oils at concentration of 50 pl/Lair
and fumigation time was 1 hr and mite mortality was observed at 12 hr. The result presented that 3
essential oils from citronella grass (Cymgopogon nordus), clove (Syzygium aromoticum) and sweet
basil (Ocimum bosilicum) gave more than 80% mortality of the mushroom mite. Further test was
performed by using those essential oils at various concentrations. The clove essential oil showed
the most toxic LCHvalues of 16.63 pl/Lair. Followed by essential oils of citronella grass and sweet
basil, showed the same LCPvalues of 19.70 and 40.05 pl/Lair, respectively.

Non target effect of essential oils obtained from citronella grass, clove and sweet basil as
having acaricidal activity on the growth of straw (Volvariella volvoceo), Jew’s ear (Auricuiario
auricular), shiitake (Lentinula edodes), rain quail (SchizophyUum commune) and yanagi tsutake
(Agrocybe cylindracea) mushroom cultures was performed. The growth of all mushroom cultures
influenced by the essential oils was evaluated by paper disc diffusion method on potato dextrose
agar (PDA) and poison media method by mixing the essential oils potato dextrose broth (PDB)
compared to acaricide (Amitraz). It was found that the citronella grass and sweet basil essential oils
showed very less effect to the growth of all mushroom cultures on PDA Their hyphal growth was
least than 10% compared to control. Where, essential oil of clove showed strong effect to the
growth of all mushroom cultures, their hyphal growth on the tested PDA appeared orange-yellowish
hyphal development. For, poison media result of citronella grass and sweet basil essential oils, at
10 pl/50 ml PDB presented the least detrimental effect to all mushrooms with non significantly
different compared to acaricide (P<0.05).

Field application was also investigated by direct spray of essential oil formula from
citronella grass and sweet basil (2:1) at 50% in Tween-20 for 15 cc/ L water in mushroom farm at
the 1¢and 2rd week after blooming period comparing with using acaricide and non-treated
mushroom farms (control). The results presented that essential oil formula could control the
mushroom mite non different compared to acaricide group. Besides, the mushroom yield obtained

from mushroom farm treated with essential oil formula non different compared to control group,

KEY WORDS: Essential oil, Dolichocybe indica Mahunka, Fumigation, Direct spray
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3.6
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3.7
(Amitraz) 10, 20 30 pi
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1,200 (
2551) (Yangimatsutake)
(Yangimatsutake)
(2546)
Luciophorus perniciosus Rack, Formicomotes heteromorphus Magowski,
Doiichocybe indico Mahunka Histiostomo bokeri Hughes
. indico
0.133 mm 0.053 mm
( 1.1A)
bothrydium 1
0.114 mm 0.064 mm
bothrydium
2 (hysterosoma)
( 1.1B)
3.22
7.22 109.53 / ( , 2553)

, 2550)
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( , 2553)

11 Dolichocybe indica Mahunka, A: , BC
, D
( :
2551 )
N , 2548)
1 0.5
48 72 2 24, 48 72
1 72 2
48 72
1 0.5 72 2 48
( , 2551)
amitraz 40 I/ 20 L, pyridaben

158 20 L fenbutatin oxide 10 ml/ - 20 L( , 2553)
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| Va (

( , 2552 )
(2552)
Luciaphorus perniciosus Rack 19 0.082 |j8/cm3
19 0.127, 0.242, 0.295, 0.382
0.538 |j&/cm3 Formicomotes
heteromorphus Magowski
LD55 0.011 |J8/cm3
15 0.020, 0.028, 0.036, 0.059, 0.063, 0.102, 0.219, 0.245 0.351
li8/cm3 (2552 )
19 2.154 |j8/cm2
LDcO 2.405, 2.428, 2.555, 2.918, 5.665, 6.855, 11.017, 15.942
22.244 |j8/cm2 ( , 2553)
6
EDXD 16.09  |J8/cm3
EDD 17.39, 17.81 1966 & 3
ED> 41.75 81.11 |j8/cm3 (Pumnuan et oi, 2009;
, 2552 ) Pumnuan et oi. (2008)
dichloromethane
LD 20.44 |j8/cm2 , Litsea cubeba (Lour.)
Pers. hexane 50 27.99 |j8/cm2 24
g et ai. (2008) 50 0.166 M8/cm3 24

Pumnuan et al. (2009)

(clear zone)

( , 2553)
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16 ( 2.1)
/
MYRTACEAE

1 Syzygium aromaticum (L.) Merr.&L.M. Perry

2. Eucalyptus globulus Labiil.
LAURACEAE

3. Cinnamomum bejolghota (Buch.-Ham.) Sweet

PIPERACEAE

4. Piper nigrum Linn.

5. Piper betle Linn.
ZINGIBERACEAE

6. Zingiber cassumunar Roxb

7. Curcuma longa Linn.

8. Alpinia nigra (Gaertn.) Burtt

9. Zingiber officinale Roscoe
GRAMINEAE

10. Cymbopogon nardus Rencile.

11. Cymbopogon citratus (Dc.ex.Nees)
RUTACEAE

12. Citrus aurantifolia Swing.

13. Citrus maxima (Burm.) Merr.

14. Citrus reticulate Blanco

15. Citrus hystrix DC.
LABIATAE

16. Ocimum basilicum Linn.

Dolichocybe indico

Clove

Blue gum

Cinnamon

Pepper

Betel Vine

Cassumunar ginger
Turmeric

Galanga

Ginger

Citronella grass

Lemon grass

Lemon
Pummelo
Tangerine

Kaffir lime

Sweet basil

ifl

Mahunka



distillation) ( 2.1)

anhydrous sodium sulphate

2-3

21

12°c

250 cm3

30

D. indica

50 §

24

(water distillation)

(Schizophyllum commune) (

autoclave

79

Doiichocybe indica Mahunka
, B

2.2)

121 °c

atfHA 7

(water

15 psi



jN1

D indica
20 ml 10-20
(Insect Pin)
20 ml 2.5x2 cm
0.5 ml 10%
Whatman ' 1 1X3 cm 10 1 50 100 fjl/Lair
3
( 2.3) 1
Whatman® 1 \
12
80%
35
20 ml 0
(95% ethanaol), 2.5, 5, 7.5, 10 12.5% 3 Ofjl
0, 12.5, 25, 37.5, 50 62.5 [jl/Lair 1 12

, Abbott’s formula
(Abbott, 1987)



0 (95% ethanol), 0.25, 0.50, 0.75, 1.00, 1.25, 1.50 1.75% 25 (jl
04 cm 3 cm
0, 16.6, 33.2, 49.8, 66.4, 83.0,
99.6 166.0 pg/cm2 10-20
( 2.4) 6 '
Abbott’s formula (Abbott, 1987)

% , \ \ »

A\ Mt g
§ 4 / J %
A B
24 , A
, B
(Schizophyllum ~ commune Flies)
(A8rocybe cyiindroceo (Dc.Ex.Fr.) Maire.) (Volvariella volvaceo (Bulliard. Ex
Fries) Singer) (Auricularia auricular (Hook) Underw) (Lentinula
edodes (Berk) Pegler) PDA (potato
dextrose agar)
PDA
paper
disc diffusion PDA
PDA autoclave 121 C 15
psi 30 5 ml
Laminar Flow Clean Bench
cock borer PDA
5cm

paper  disc diffusion
(2557) ( 2.5) 3,6



rifja

9% (Amitraz) (
2553) ( 1 0.2 |jm;
Minisart®)

(9%Tween-20 )

poison
media PDB
potato dextrose broth (PDB) 125 mi
50 ml autoclave 121°c 15 psi 30
cock borer PDA
PDB Laminar Flow Clean Bench
(2557) ( 2.6)
(Amitraz) ( , 2553) (
02 L ; Minisart ®
10, 20 30 pi PDB ; (rotary
shaker) 7-10 Whatman® 1 Vacuum
pump 50°c 24
2.5 paper
disc diffusion PDA, T: , R

PDB, A 10 ,B , C



50%

9 11

Tween-20)

13

3B L

24

indico
7-10
3

15 cc

2.7)

NEnicTiET
L uspT)'! 10

TMI

75%

1L 30 CC 1L 10 ml
0,135,7,



indico
2.8)
20 15 CC 1L
l1cm2
A
W |
2.8 MMITIL
! I’ err ISVITs*  An;

, J-L:

cn .

, DFE

. indico

D. indico

15

21

m

KMITL

50%

0

(

jfflti]

Tween-

50

150

11



D. indica KMITL
2.9)
50%  Tween-20 5C 1L

2 1 2

3 ( 2557)
1 ( 2557)
29 AB: , CD:

1 CRD (completely
randomized design) Abbott's formula (Abbott's
1987) SAS
(statistical analysis system) DMRT (Duncan’s new multiple
range test) 95% (p<0.05)

2. LCD LCA50% and 90% lethal concentration)

SPSS Probit analysis

12



50 pL/Lair

31

100 pL/Lair

20
8

L

1

3
16
(Dolichocybe iridica Mahunka)
12
100% ( 3.1)
3
80% ( 3.2)

(Dolichocybe indico Mahunka)
100 [jl/Lair 12

13
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, 3.2 (Dolichocybe indica Mahunka)
50 |jlAair 12
3
80%
20 ml 1 0, 125,
25.0, 37.5, 50.0 62.5 |j(/Lair 12
3 62.5
|ul/Lair 100 %
LCD 16.63 19.70 pl/Lair
89.9% LCD 40.05 [jl/Lair ( 3.1)
3.1 (Dolichocybe indica Mahunka)
12
( + SD)
(pl/Lair) LC&? LC’O_ Slope+SE
(pl/Lair) (pl/Lair)
0 12.5 25 37.5 50 62.5
? 0.0-3.3 64 3-15.0* 69.8-8.1* 86.2* 10.8* 96.5+6.0* 100.0+0.0" 16.63 37.07 0.063* 0.005
0.0-Ji 50.2+4.3* 65.1- 7.0* 82.7+321 95.0+86 1000+0.0* 19.70 40.26 0.062+0 005
00*3.8" e ' ¥ 32.3 6.3s 36 5-7.8 62.5%9.1 89.9* 10.5 40.05 67.45 0047+0.003
it \l . .. fidutey ")) L) M (IR
3
80%
0.4 cm 3 cm
0, 16.6, 33.2, 49.8, 66.4, 83.0, 99.6 166.0 p8&/cm2
6 3
166.0 Mg/cm?2 3
100 % 99.6 |j8/cm2 3
81.8-93.0% 95%
83.0 [j8/cm2 86.7% LCD 40.36 (j8/cm2
73.4 72.3% LCD
57.16 58.20 |j8/cm2 ( 3.2)
3.2 (Dolichocybe indica Mahunka)
6
i . d.( 'L o)
(pg/cm? P2 SlopetSE

D2
----------------- — (pg/cm ) (pg/cm )

A4 35*32* 253*6.2* <M9*86* 700+52* 823+196* 86.7F142* 930*108* 1 00.400* 40.36 82.44  0.062*0 005

14



35£32 24.318.1' 25.719.7% 32&.105" 66.4 72.3r11.59 81.8 1 / LODOIOO* 5820 11039 0.063*0.005

35202 22 i)t 28(. '7 31.2+ll.o" 68.8f98* 73.a+2/ da--e .' '.000I0C 57.16 107.32 0.047-0,003
. P oMl MMM oS- P awr Tiuiflai. 9;
1
4 paper
disc diffusion PDA
Amitraz
paper disc diffusion PDA 3,6 9%
(9%Tween-20 )
PDA
10% ( 3.3
3.4)
PDA 10%
3 6%
10% 9
14.5% 12.2:399% ( 33
( 3.5)
S _
z 1 Zawr|
3% 6% 9% 3% 6% 9%

3.3
M 3 6 9%



(Amitraz)
diffusion PDA
30
[
G
I 10
5, - ~ .
o It 1 mm
id';, 3 6 9
i
E
34
(Amitraz)
paper disc diffusion
3.3
6 9%
PDA
a
3 6 9
1 00mo"1l 6.7+ .90 8.9*2.4Vv
a.9113 8.5+1 5~ 8.7+2.0A
4.2 -15 )3 )6"  9.7+0/
N 1
ML #KOifu Bo
£ a

mn 7

A B paper disc
(0
™} N
1 k M m _ M
3 6 9 3 6 9 PD DD
"o 5) b farr.itraz'
(%0)
3, 6 9%
(RD) (DD)
PDA 7
3,
(Amitraz) paper disc diffusion
u( + SD)
/ (%)
(Amitraz)
3 6 9 3 6 9
00-00 : o.o-00™ 25%0.6 - | 24.1%6.6* 27.6-6.0 00<00'a
3.1*1.9* 4.0767 5.6+0.5M 122*3.7~ 2C.3+4.3Bb 25.7*2.6*" 5.9%|i”
8.8+0.8' 9.8 04 145*2 5™ 26.8-5.70 33.8 . 41 39.9+8.6*" 9.7-37
Bfltn ™, 'Tr .mamvij = )M 4

dan>

16
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35
m 3,6 9% (Amitraz)
paper disc diffusion PDA (0
poison
media PDB
10, 20, 30 pi 50 ml
poison media PDB 10 pi
50 ml
(p<0.05) ( 3.6)
( 3.7)
10
pi 50 ml 35%
(38.0%)
43.0%
100% 10 pi 50 ml ( 3.9)
10 20 0
pl/50 m| PDB
3.6
(Amitraz) 10, 20 30 pi

PDB 50 ml poison media PDB 7
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, 3.7
(Amitraz) 10, 20 30 |jl
PDB 50 ml poison media PDB 12
100
D
60
40
20
0
102 30102030 102030 102030 1020 30 10 20 30:10.20 30 1020 30 102030 1020 30 1020
CG CL SB AC CG CL SB AC CG Gile SB AC-
Straw mushroom Jew ear musliroom shiitake mushroom
/ / (150 0
3.8 !
(ec) (GR) (SB) (Amitraz) (AQ)
10, 20 30 pi PDB 50 ml poison media PDB
15 cc
/ 1L 30 C/ 1L Amitraz
15Ca/ 1L
Amitraz 20-55 [/ cm2
30 cc / 1L Amitraz

10-15 / ecm2( 3.9

010



3.9
Tween-20)
4
4
2
3.10)

(AM)

19

, Dolichocybe indica Mahunka

2:1 (50%
15 cc/ 1L (IX) 30 cc / 1L (2X), AM:
Amitraz (DD)
(RD), PM:
. M:
¢
(KMITL)

Amitraz (AM)

(PM)
(P)
©
Amitraz (AM),
(PM),
(P),
©
) 5
(Lycoriella sp.) (Me8asellia sp.) (
40-60 1
Amitraz”®
120 3 4

(PM)



3.11)

(AM)
(PM)
50
©
P) (

, 3.10

160

140

>>£ 120
«fj 10

80

20

311

(Megosellio sp.)

3.12)

)

(Lycoriella sp.) 1B

2:1 (50% Tween-20)

PLIsiTu

20

(0 (
10 2

Amitrazl

(Megasellia sp.)

AM
P
* p
eC
15 cc / 1L



AM:

3.12
2:1 (50%

20) 15 / NL

(PM)

( 3.13)

Tween-20)

Amitraz,

Amitraz, PM:
, P
, C

15 aC/ 1L AM:

PM:

2:1 (50%

Amitraz (AM)
M)

Tween-

©

21
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3.13 , Dolichocybe indica Mahunka
2:1 (50%
Tween-20) 15 aC/ 1L AM:
Amitraz, PM:
, M
] C 1
AM,
PM, P C 2 3
Amitraz (AM)
5.34 k§&/I50
(PM)
P 5.85 6.07 k&/150
© 6.40 k&/150

( 3.14)



PM, P

(M)

3.14

131

2.83 k8&/50

3.15

%56

' amp

23

55
(k&/150 / ), AM:
Amitraz, PM:
=R
, C
AM,
0.51 k8&/50
(PM)
Amitraz (AM)
1.40 k&/50
(0
( 3.15)

(kg/50 ), AM:
Amitraz, PM:
, M
, C



, 4
‘ 16
(Dolichocybe indico Mahunka)
LCR 16.63, 19.70 40.05 pl/Lair
LC® 40.36, 58.20 57.16 p8/cm2
(2553)
2 (Formicomotes heteromorphus
Magowski) (Luciophorus perniciosus Rack)
(Repellent Index; 9%RI) 60.3-66.2% 54.8-60.1%
(2552) L perniciosus
92.0 90.7% 12 p&§/cm3 1.9 0.082 p§/cm3
Pumnuan et oi (2009)
ECD 19.66 p§/cm3
, D indico
paper disc diffusion PDA
5
PDA o
( (22553
( , 2557) (Regnier et oi.,, 2009)
Re8nier et oi (2009)
{Cymbopogon citrotus) 40 pl/L
Mycopone pernicioso (Agaricus bisporus)
40%

(2556)



2 0

21
(2556) 21 50%  Tween-
20 15 cc / 1L 2 1 7
30 L

(2553)
30 cc [/ 1 L

2 (Lycoriello  sp.)
(Megoselho sp.) 2 (
, 2556; , 2544) (2544)
20-80% 4

80%



(Dolichocybe indica Mahunka)

cc /

1L

LC50

16 ,
LC® 16.63, 19.70
40.36, 58.20 57.16 [Jg/cm2
2:1 50%  Tween-20

2-3

40.05 pl/Lair

15

26



. 2553. 2553. 17
( ):
. 2544,
. 80
. 2552 .
Formicomotes heteromorphus Magowski (Acari: Pygmephoride).
101-110 0.
24-26 2552.
. 2553.

Formicomotes heteromorphus Magowski
. 38 (1):124-132.
. 2552 . Luciophorus
perniciosus Rack liftzFormicomotes heteromorphus Magowski

, . 80
. 2553.
(Lentinus  squorrosuius - Mont)
(Pieurotus ostreotus (Jacg.Fr.) Kummer). . 41(2) ( ):
669-672.
. 2551, . 79-90. ¢ 2551.
. 2550.
. 38-
39.
. 2551, Doiichocybe indico Mahunka
. 26(1): 24-32.
. 2546. : -
12 24-28 2546 6
2557. (Piper  nigrum Linn.),
(Cymbopogon citrotus (Dc. ex Nees)) (Cymbopogon nardus Rendle.)

. 42(1): 7-16.



2552.
, Luciaphorus perniciosus Rack.
26(3):20 25.

2553. Dolichocybe indica
Mahunka . . 2243-2255.
, A. Pumnuan, J and A Chandrapatya. 2008. Acaricidal activities of wild plant
extracts against Luciaphorus perniciosus Rack (Acari: Pygmephoridae) and
Formicomotes heteromophus Magowski (Acari: Dolichocybidae). Systematic and
Applied Acarology. 13(3-4): 188-194.

Pumnuan, J, Chandrapatya, A and A . 2010. Acaricidal activities of plant essential
oils three plants on the mushroom mites, Luciaphorus perniciosus Rack (Acari:
pygmophoridae). Pakistan J. Zool. 42(3): 247-252.

Pumnuan, J, , A and A Chandrapatya. 2008. Acaricidal effects of herb extracts on
the mushroom mites, Luciaphorus perniciosus Rack and Formicomotes
heteromorphus Magowski. Systematic & Applied Acarology 13(1): 33-38.

Pumnuan, J, , A and R Pikanes. 2009. Effectiveness of medical plant essential oils
on pregnant female of Luciaphorus perniciosus Rack (Acari: Pygmephoridae).
Go...0Organic 2009: The International Symposium on The Approach of Organic
Agriculture: New Markets, Food Security and a Clean Environment, August 19-21,
2009, Pullman Bangkok King Power Hotel, Bangkok, Thailand.
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(Aphis gossypii
Glover) (Hemiptera: Aphididae)
Insecticidal Activity of Plant Essential Oils Against Aphid
(Aphis gossypii Glover) (Hemiptera: Aphididae) by Fumigation Method

Jarongsak Pumnuan and Ammorn Insung

10520
Faculty of Agricultural Technology, King Mongkut's Institute of Technology Ladkrabang, Bangkok, 10520

ABSTRACT

Insecticidal activity of essential oils obtained from 19 selected medicinal plants
against adult of aphid, Aphis gossypii Glover was investigated by using fumigation method.
The bioassay was done by applying essential oils in 25 L knockdown chamber. The
concentration of 3.0 pl/L air of various essential oils was used as preliminary test and 95%
ethanol was used as the control. The fumigation time was 1 h and mortality of aphid was
observed at 24 h after treatment. The results presented that 8 essential oils from galanga
(Alpinio nigra), cinnamon (Cinnamomum bejolghota), blue gum (Eucalyptus globulus),
citronella grass (Cymbopogon nardus), clove (Syzygium aromaticum), Siam cardamom
(Amomum krervanh), lemon grass (Cymbopogon citratus) and cassumunar ginger (Zingiber
cassumunar) were highly toxic to the insect, more than 60% insect mortality was obtained.
Fumigation effect of those essential oils at various doses of 0, 0.6, 1.2, 1.8, 2.4, 3.0 and 3.6
pl/L air against the aphid was also evaluated. Based upon 24 h LCHvalues, the essential oil
of lemon grass was the most toxic to the aphid which presented high activity of 1.70 pl/L alir,
followed by essential oils of clove, cassumunar ginger, cinnamon, blue gum, Siam cardamom,

citronella grass and galanga, showed of 2.07-2.38 pl/L air.

Keywords: lemon grass, clove, cassumunar ginger, fumigation method
-
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(Aphis gossypii Glover) knockdown chamber 25 L 1
0 (ethanol 95%) 3.0 pl/L air
24 8 (Alpinia nigra)
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@&€innomomum bejolghoto) (Eucalyptus globulus) (Cymbopogon nordus)
{Syzygium aromoticum) (Amomum krervanh) (Cymbopogon citrotus)
(Zingibe! cassumunor) 1, 60% 24

0, 0.6, 1.2, 1.8, 2.4, 3.0 3.6 pl/L air
LC5) 1.70 [jl/L air
LC50 2.07-2.38
pl/L air
2550
4,017 3,836 ( , 2553 )
( , 2553 )
Aphididae Homoptera
(honeydew)
(2553)
( , 2555) Melonophis socchori (Zehntner), Rhopolosiphum sp., Longgiunguis
sp.
Aphis sp.
( , 2530)
Aphidinae (Capinera, 2004)
(2553)
2550 2553 12 Aphis

gossypii, Aphis nerii, Aphis croccivora, Aphis spiraecolo, Aphis glycines, Toxoptero odinoe,
Melonophis socchori, Rhopolosiphum maidis, Rhopolosiphum nymphoeoe, Mocrosiphum
rosoe, Myzus persicoe Lipaphis erysimi

A. gossypii

Centara Motet . Convention Centre Ktion Kaer, 26- 28 November 2013
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"1 ' ® A glycines
( : , 2545) Toxoptera citricido *
! [ Citrus Tristeza Virus (CTV) (Blackman and Eastop, 2000)
(methyl bromide) (phosphine)
160
. . 2548
.. 2558
( , 2552)
( , 2551)
( , 2547; Weaver and Petroff, 2004)
L CD 2,089, 2,239, 3,020, 5,248, 5,508, 5,754 6,683 pg/ml 48 (
, 2554)
( , 2548) Morallo-Rejesus and
Decena (1982) Ethanol
Aphis craccivora 10% (/)
80 84% 72 LCo 1.14 2.61%
(w/v) leaf-dipping ( , 2552)
Chiasson et oi (2001) Caivacrol thymol
Satureja, Coridothymus, Thymbro Origanum
Lipophis erysimi Nepeta cataria Lavandula
augustifola ' Brevicoryne brassicae LD
142 3.35 pl/l 24 (Pavela ,2006)

n
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Aphis gossypii Glover

3-6
10°c

19

(Table 1)

(water distillation) ,

Table 1 Essential oils of plants used in the study in order to control aphid (Aphis gossypii

Glover).

Family / Scientific name

MYRTACEAE

1 Syzygium aromaticum (L) Merr.&L.M.
Perry

2 Eucalyptus globulus Labill
LAURACEAE

3. Cinnamomum bejolghota (Buch.-Ham.)

plperaceae

4. Piper nigrum

5. Piper betle Linn.
ZINGIBERACEAE

6. Zingiber cassumunar Roxb

7. Curcuma longa Linn.

8 Alpinia nigra (Gaertn.) Burtt
9. Zingiber officinale Roscoe

10. Amomum krervanh Pierre

GRAMINEAE
11. Cymbopogon nardus Rendle.
12. Cymbopogon citratus  (Dc.ex.Nees)

Centara Hotel & Convention Centre Klicn Kaen

Common
name

Clove
Blue 8um

Cinnamon

Pepper
Betel Vine

Cassumunar
ginger
Turmeric
Galanga
Ginger

Siam
cardamom

Citronella grass
Lemon grass

Thai name

Plant part

Dried flower
bud
Fresh leaf

Dried bark
Dried seed
Fresh leaf
Fresh rhizome
Fresh rhizome
Fresh rhizome

Fresh rhizome
Dried seed

Fresh leaf
Fresh leaf

26- 2b November 2013



RUTACEAE

13 Citrus ourantifoiia Swing. Lemon Fresh peel

14. Citrus maxima (Burm.) Merr. Pummelo Fresh peel

15. Citrus reticulate Blanco Tangerine Fresh peel

16. Citrus hystrix DC. Kaffir lime Fresh peel
LABIATE

17. Ocimum basilicum L Sweet basil Fresh leaf
SAPINDACEAE

18 Sapindus emargmatus Wall. Soap nut tree Dried seed

kernel

COMPOSITAE

19. Eupatorium odoratum Linn. Bitter bush Fresh leaf

19 3 [I/L air ( )
knockdown chamber 25"\ 1.5 ml 1
knockdown chamber 24
( , 2552)
60% 1(0
]
60% 0, 06, 1.2, 18, 24, 3.0 3.6 |jl/L air
knockdown chamber 24
LCD LCD

CRD (completely randomized design)
Abbott's formula (Abbott, 1987)
SAS (statistical analysis system) DMRT

tDuncan’s new multiple range test) 95% LCD LCD
SPSS probit analysis

19
Aphis 8ossypii Glover 3.0 pl/iL air 1
24 8
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60% 24 (Figure 1)

0.0, 0.6, 1.2, 1.8, 24,

30 3.6 JIL air 1 24
90%
36 /L air
96.7+5.2% LCD 1.70 (jl/L air LCD
3.33 (i/L air ' LCH 2.07 212 /L
air LCO 3.98 3.82 [jl/L air
85.0-

88.3% 3.6 Lil/L air LCD 2.27-2.38 /L air LCD 4.07-

4.38 (jl/L air (Table 2)

(Sitophiius zeomais) (Pumnuan et oi., 2012)

iSuidosio pontifica) (Pumnuan and Insung, 2011) (Dermatopha8oides
pteronyssinus) ( , 2552) (Luciaphorus pernicosus Formicomotes
heteromorphus) ( , 2552; , 2553)

(Pseudococcus jockbeardsleyi) (Boonplain et oil 2012)

(Caiiosobruchus

maculatus) (Olianwuna and Umoru, 2010) (L pernicosus) (Pumnuan et oi.

2009) (Maedeh et
0i., 2012; Pumnuan and Insung, 2011)

Centara Hotel & Convention Centre Khon Kaen 26- 25 November 2013



Figure 1 Mortality percentage of adult of aphid (Aphis gossypu Glover) after treated with

essential oils of plants with concentration of 3.0 pl/L air at 24 h by fumigation
method.

Table 2 Mortality percentage of adult of aphid (Aphis gossypii Glover) after treated with
essential oils of plants at various concentrations at 24 h by fumigation method.

‘foMortality 7
Toxicity level (pl/Lair)

Plant essential oil: Concentrations ((jlAair)

0 06 1.2 18 24 3.0 36 L-CMLCso stope SE
Galanga 0Qf00 15.0+55  23.3#5.2C 36.74#8.2b 43.3+8.2a 61.7+9.80  86.7+10.3a 2.384.14 0.725 0.053
Cinnamon OO0 18.3+7.5lm 28.3+7.5*+ 35.045.5h 46.7+8.2c 65.0+5.5b  88.3+7.53 2.274.07 0.714 0.052
Blue Pum 000 233+5.2ac 3076.3~ SS.0l0.S1 433+524 63.3+52¢  86.7+8.2] 2.304.27 0.650 0.050
Citronella gras® QQH00 20.073°t'd 31.7+4.1U 40.0+6.3b 36.7#8.2  61.7¢7.5b SS.(K0S" 2.354.38 0.633 0.049
Clove 000 26.74#5.2¢+ 33.3+8.2° 41.7+7.5b SSJ+I0.St 66.7+5.2b  90.0+8.9s 2.073.98 0.672 0.050
Cardamom OO0 11.747.5d 26.7e5.2c 33.3+8.2b 51.747.5b 61.7+4.16  85.045,5° 2.354.08 0.74i 0.053
Lemon grass 0000 28.3+7.5] 43.3i5.23 533i-52a 66.7+8.2a 783+11.73  96.7+5.2a 1.703.33 0.786 0.053
Cassumurar ginger0.0+0.0 20.0+8.9“ a 30.0+8.9,x 38.3+9.3b 55.0+5.5b  68.3+9.8b 91.7+7 5a 2.123.82 0.751 0.052

Ycv . 335 211 A1 15.7 11.8 92

Means in column followed by the same common letter were not significantly different (p<0.05) according to DMRT

{Aphis
£ ypll)
60%

(G K LI 26 - 28 2556
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30 p(L ar 24 ' ,
LC5. 170 |jl/L air LCH
2.07-2.12 (J/L air

( ) P-12-00789
. 2553 ,
2550,
2553 .

2550
. 2545,

: . 88

' .2553.

Formicomotes heteromorphus Magowski
.38 (1):124-132.

. 2551, : 30-35.

12-14
2551. N - g
. 2547. . . 4(37): 102-104.

. 2552. PiuteUa
xylostella L (Lepidoptera: Yponomeutidae) Aphis croccivoro Koch
(Homoptera: Aphididae). . 102

. 2552.
, Luciophorus perniciosus Rack.
26(3): 20-25.
. 2552,
75-95. . 14-15
2552. - ,
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clove and sweet basil essential oils on the
s ear and shiitake mushroom cultures

r 1 l
1

Jarongsak Pumnuan?, Kanittha Bunnak], Thanaporn i)oungnapal
Prommart Koohakanland Aminorn Insungl

Effect of citronella grass

growth of straw’ jew’

: (Cymgopogon nardus Rendle.) (Syzygium
aromaticum (L.) Merr.&L.M. Perry) (Ocimum basilicum L)
(Volvariella volvacea (Bulliard. Ex Fries) Singer) (Auricularia auricular (Hook)
Underw) (Lentinula edodes (Berk) Pegler) paper disc diffusion potato dextrose
agar (PDA) paper disc 36 9% (9%
Tween-20 ) poison media potato dextrose broth (PDB)
10, 20 30 pi PDB 50 m (Amitraz)
6%
PDA 10%
PDB 10 pi
50 mi (P<0.05)

, Dolichocybe indica,  paper disc diffusion, poison media

ABSTRACT: Non target effect of essential oils obtained from citronella grass (C mgopogon nardus Rendle.), clove
(Syzyglum aromaticum (L) Mesr &L .M. Perry) and sweet basil (OCIMUM asilicim.) as.n ving acar,ici1al activity
on tire growth of straw tvowarle[% vaacea (Bulliard. Ex Fries) Singer), Jew’s ear (AUIICUIAIIA AUIICUIAl (Hook)
Undervv) and shiitake (LGﬂtIﬂUlae odes (Berk) Pegler) mushroom cultures was performed. The growth of all mush-
room cultures influenced by the essential oils was evaluated by paper disc diffusion method on potato dextrose agar
(PDA) at the concentrations of 3,6 and 9% and compared to control (9% tween-20 in water). They were also tested
by poison media method by mixing the essential oils in potato dextrose broth (PDB) at the concentrations of 200,
400 and 600 /(I/L compared to acaricide (Amitraz) at the same concentration. It was found that the citronella grass
and sweet basil essential oils at 6% concentration showed very less effect to the growth of all mushroom cultures
on PDA.Their hyphal growth was least than 10% compared to control. Where, essential oil of clove showed strong
effect to the growth of all mushroom cultures, their hyphal growthon the tested PDA appeared orange-yellowish
hyphal development. For. poison media result of citronella grass and sweet basil essential oils, at 10 /<1/50 m| PDB
presented the least detrimental effect toall mushroomswith non significantly different compared to acaricide (P<0.05).
Keywords: mushroom mite, DOIIChocybe |nd|Ca, paper disc diffusion method, poison media method
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Table 1 Effect of citronella, sweet basil and clove essential oils on hyphal growth of straw, Jew's ear and

shitake mushroom cultures by paper disc diffusion.

Percentage ofinhibifion'VAveragedbSD)

Essential oils /Concentration (%)
Mushrooms .
Citronella grass

K Acaricide
Sweet basil Clove .
(Amitraz)
3 6 9 3 6 9 3 6 9

Straw OCfct0.0™ 6.7+1.9"fc 8.9+2.4/v 0.0+0.0" 0 0+0.0Ld 2.5+0.6Ul 18.3*3,7"" 24.0*6.6"" 27.5*6.0"" 0.0+£0.0Q)

Jew’s ear 4.5+1.3't X iJy'™ 8.7+2.0" 3.1+1.9°" 4.0+2 6lic 5.6+0.5"* 12.2*3.7"" 20.8*4.3"" 25.7*2.6"" 5.9+l.2uk

Shiitake 42+1.5" 5.3+0.6yc 9 7K)4U 8.840 "* 9 8+04A1 14.5*25™ 26.8*5.7™ 33 8%l 4* 39.9*8.6™ 9 7*3 7™
VMesans  cot

followed by the same capital letter and means in rom followed by [he same comon letter were not  gnrficantly different (p>0.05) accordingto DMKT

Mushrooms Essential ails

Sweet basil Clove (bottom of media)

Straw

mushroom

Jew’s ear
mushroom

Shv]take

musnroom
orange-yellow, C: control disc, T:treatrcr£

Figure 1 Hyphal growth of straw, Jew’s ear and shitake mushroom cultures contact with 9% essential oils from

citronella, sweet basil and clove by paper disc diffusion.

Mushroom cultures / Essential oils / Concentrations (ul/L)

Figure 2 Mycelium dry weight of mushroom cultures grown contained with the tested essential oils; CG.
Citronella grass; CL: Clove; SB: Sweet basil; AC: Acaricide (Amitraz, Double dose rate), Mesans in

same comon letter were not significantly different (P>0.05) according to DMRT.
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(Cymbopogon nardus) (Syzygium aromaticum)
(Ocimum basilicum) (Schizophyllum commune)
(Agrocybe cylindracea)
Effect of Essential Qils from Citronella Grass (Cymbopogon nardus) Clove (Syzygium aromaticum)
and Sweet Basil (Ocimum basilicum) on The Growth of Split Gill Fungus (Schizophyllum commune)

and Yanagi Mutsutake (Agrocybe cylindracea)

! ' (Cymbopogon nardus Rendle.)
[Syzygium aromaticum (L.) Merr.& L.M. Perry) (Ocimum basilicum L.) *
{Schizophyllum commune Fries) (Agrocybe cylindracea!Dc.Ex. r ) Maim.)
'iC paper disc diffusion * potato dextrose agar (PDA) paper sc L7
3,6 9% (9% Tween-20 ) ‘ poison media
LY § A potato dextrose broth (FDB) ! 10, 20 30 |l
50 ml (Amitraz) '
( ] 1 PDA
10% { PDP ; ?m
: ' 10 jjl 1? 50 ml
* , ) , ff (P<0.05)
m} ) ' fifflr N

, Dolichccybe indica, paper disc @ (fusion, poison media

Abstract

.Non target effect of essential oils obtained from citronella grass (Cymbopogon nardus Rendle.),
clove (Syzygium aromaticum (L.) Merr.& L.M. Perry) and sweet basil (Ocimum basilicum L.) on the growth ol
split gill fungus (Schizophyllum com marie Fries) and yanagi mutsutake (Agrocybe cylindracea (Dc.Ex.Fr.) Maire.)
culture was performed. The growth  those 2 mushroom cultures influenced by the essentia oils was
evaluated by p .per disc diffusion method on potato dextrose agar (PDA) at the concentrations of 3, 6 and
9% and compared to control (9% tween 2 water). They were also tested by poison media method by
mixing lhe ess m1lal nils  MClato dextro . broth (PDB) at the concentrations of 10, 20 and 3C pi/ 5C ml
PDB compared to aclricidal (Amitraz) altire same concentrations. It was found that all essential
snowed the less inhibitory effect to the. grgw.th pf both rr Johroom cultures on PDA. Their hyphalgrowth

1 : !, nri (1] ) [m ! im ' 10520
Departnes* ol Plant Produ ticn Technology, Faculty of Agricultural Techijcjlogy. King Mongut's lie of technology Ladkrabang 10520



inhibitor was less than 10% compared to contrc’. Whereas, poison media method, citroneli; grass and
S'weu. Lusil 4; -itel oils at JO (jl/50 ml PDB presented Ih. fas. J ! i-nentSileffect  spill gill fungus with
non significantly differ nt compared to acancide, but significantly .cliffergpt to control (P<0.05). Remarkably,
all the essential oils generally had ar inhibitory effect to the growtn of yaragi tsutake titan to the split

gill fungus.

Key words: mushroom mite, Dolichocybe indica, paper disc diffusion, poison media
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! ; , 7 “ .
6. poison media PDB
[ LTS potato dextrose broth (PDB) ] 125 ml 50 ml
autoclave 121 °c 15 psi 15
cock borer PDA .
PDB laminar flow clean bench - ‘ M '
[ (Amitraz) 10, 20, 30 pi PDB 1
(rotary shaker) 7 12
Whatman4 1 Vacuum pump 50°c 24
7.
& CRD (completely randomized design)
(ANOVA) :
DMRT (Duncan’s new multiple range test) 95% (p <0.05) SAS
paper disc diffusion 1
| ? PDA 3,6 9% : 5 (9%Tw( 20 ) Amitraz
l 3
PDA 10%

(Figure 1) ' ey

1 (Fg re 2)

£ 3 y o} ¢} 3 y RD D11

a

refronetSiS grass clove sweet bafi' Amitrsc

Essential oil concentrations (to)

Figure 1 Dercentage Q' growth inhibition of essential oils from citronella grass, clove and sweet basil at
various concentrations comparing with Amitraz on sp tg |fun _J5(Schi/ophylum r.oir.ntune Fries.)
ano yJi.agi rnatsutake (Agrocybe cylindracea (Dc. Ex. Fr.) Maire.) at 7 days by paper disc
diffusion method on PDA (RD: recommended rate, DD: double recommended rate).
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"l ; Am'tryz -, 2 |
(Figure 1)
( , 2548) . 1 "1

Pumnuan et at. (2008)

(D. indica) 100 %
( , 2556) Pumnuarj et a/. (2009)
r e 1 i 1,
LC 19.66 Mg/cm3

Split gill fungus Yanagi matsutake

Figure 2 The growlh of spin gill furious (Scivzophylum commune Fries.) and yanagi atsutaxe
(Agrocybe cyimdracea (Du Ex Fr.) Maire.) caused by essential oils from citronella grass clove
and sweet basil at tfie coo entralioris ol 3% (A), 6% (B). 9% (C), comparing with Amilraz al
recommended rate (D) and /on tr w ol double r-: r or led rate E) by paper disc diffusior
method on PDA, (C mcontrol, | - Treatment).
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Figure 3 Change of mycelial dry weight of spill gil fungus caused by essentia: oils from cilroneila grass,
clove and sweet basil at the concentrations of 10, 20, 30 pi ~ 50 ml, PDB comparing with Amitras
at 7 days by poison media method on PDB.
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Figure 3 Changes of mycelial dry weight of split gill fungus caused by essential oils from cilronella grass,

clove and sweet basil at the concentrations of 10, 20, 30 pi 50 ml, PDB comparing with Amiltaz

at 7 clays by poison media method on PDB.
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Figure 4 Changes of mycelial dry weight of yanagi matsutake caused by essential oils from citronella grass,

clove and sweet basil at the concentrations of 10, 20, 30 in 50 ml, PDB comparing with AmitruJ at

12 days by poison media method on PDB.
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Fumigant Toxicity of Lemon Grass,
Citronella Grass and Black Pepper
Essential Oils against Mushroom Mite,
DoJichocybe indica MaYiunKa

Javongsak Pumnuan* and Ammom Insuing

Faculty of Agricultural Technology, King Mongkiit's Institute
of Technology Ladloabang. Bangkok 10520, Thailand
(*Corresponding-. kpjarong@kmitl.ac.th) .

Acaricidal activity of essential oils from lemon grass
Cvmbopogon citratus (Dc.ex.Nees)?, citronella grass
Cvmbopogon nardus Rendle.) and black pepper (Piper
mg_rum Linn.) against mushroom mite, Dolichocybe
indica Mahunka was investigated by fumigafion
method. The fumigation was done in knockdown
chambers sized 25 L at the essential oils concentrations
of 0 (Tween-20 in water), 0.003, 0.006, 0.03, 0.06, 03,
06 and 3 uglL air, for | hr. The ‘observation of mite
mortality was conducted at 6 hr after treatment. The
results presented that lemon grass essential oil at 3
pg/L air was highly toxic to the mushroom mite with
100% mortality, and it showed the LCso 0f 0.179 pg/ L
air. Mortality of the mite treated by essential olls of
citronella grass and black }Z)ep er at the same
concentration were at 82.5 and 78.8% with the LCsn of
0.842 and 1.163 po.'L air, respectively.

Key-words: fUMigation, acaricidal, knockdown
chamber
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Mites inhabiting tropical fruit in
continental USA

Jorge E. Penal Daniel Carrillol Rita E. Duncanl
Harold Denmark'- Ronald Ochot?, and Cal"NeYnolimL

" University of Florida. Tropical Rosearch and Education Center.
Homeslead, FLUSA

- Florida Department (*Agriculture and Consumer Sendees, DPI,
Gainesville, FLUSA

ARS, USDA, Behrviii,; Agricultural Research Center, Beitsville,
MD USA

Areview of the mite fauna collected for 30 years (1983-
2013) from tropical fruit, i.., Citrus latifolia, Mangifera
indica, Persea americana, Li.tchi chinensis, Euphoria
longan, Psidium guajava, Annona SI:_PP Caricapapaya,
Spondias spP. Cocos nucifera in Florida is presented.

xamples of the phytophagous species present on these
plants are Polyphagotarsonemus latvs, Phyllocoptnita
oleivora, Brevipalpus phoemcis, Tackerella ornata,
Panonychus Cliri, Olygonichus perseae, o. yothersi,
Aceria mangiferae, Eutetranychus banks|, Tegolophus
perseaflorac, Raolella indica, Tenuipctlpus uvae and
their damage to their host plants is presented. Examples
of predatory mites on these plants are the phytoselids,
Typhlodromahis erelgrlmts, Galendromus: helveouhis,
Typhlodromips aentilis, Euseius hibisci, Am.blyseius
aerealis, Amblyseius nr. invievtus, Amblyseius m.
raoiellus, —~ Amblyseius  largoensis.  Iphisioides
gna_drlplllls, Paraseluellalsip., and theBdellids, Bdella
istincta, B. longicornis. Examples of studies to assess
their efficacy are presented.
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