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Abstract

Title : Control of Formicomotes heteromorphus Magowski by Plant Extracts
By - Mr.Theradach Thawonwongsakul
Degree : Bachelor of Science in Agriculture

Department  : Plant fest management Technology

Advisor

(Asst.Prof.Dr Ammorm Insung)

Study on effectiveness of extracts obtained from two spicy and four wild plant
species, namely. clove (Syzygium aromaticum (Linn.) Merr.& Perry), cinnamon (Cinnamonum
iners), vasica (Justicia adhatoda L.), amalocalyx (Amalocalyx microlobus Pierre ex Spier),
commoan spiderwort (Commelina diffusa Burm.f.) and bitter cucumber (Momordica charantia
Linn) for controlling Formicomotes heteromophus Magowski by contact application method
was evaluated. The extract solvents were methanol, dichloromethane and hexane. The result
showed that Cinnamonum spp. had the greatest effect in controlling F. heteromophus,
especially of hexane solvent at the concentration of 62.5 ug/om2 was extremely effect to the
mite, caused the mortality of 100% within 24 hrs. The LC., was 6.7 ugfcmz. Dichloromethane
and methanol extracts of that plant caused the mortality of 91.7 and 82.6 %. The LC, values
were 23.2 and 24.9 pg/cmz, respectively. Dichloromethane clove extract at concentration of
62.5 ug/cm2 was extremely effect to the mite, caused the mortality of 85.9 % within 24 hrs.
The LC,, was 21.0 pg/cmz, Hexane and methanol extracts of that plant the mortality of 79.6
and 73.3 %. The LC,, values were 31.8 and 44.5 pg/cm2 respectively.

As wild plant species extract, amalocalyx was extremely effect of the mite, particularly
dichloromethane extract at the concentration of 62.5 pg/omz, caused the mortality of 79.3 %
within 24 hrs. The LC,, was 34.1 pg/cm®. Whereas hexane and methanol extracts of that plant
caused the mortality of 75.9 and 68.9 %. The LC,, values were 30.6 and 41.1 pg/em’,

respectively.
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n194a0 LkunLﬁmuN‘iN %’f‘mmmam% Pleurotus osttreatus (Fr.) Kummer

%mﬁm Oyster mushroom

Subdivision Basidiomycotina

Class Hymenomycetes
Subclass Holobasidiomycetidae
Order Agaricales (Agarics)

Family Pleurotaceae

Genus Pleurotus

Specie ostreatus
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Fichi et al. (2007) vegaauUsz@nEnInae9u i uraNssinafananann auLte

(Cinnamomum  zeylanicum ) lunisileaiunndmlsluynsesing (Psoroptes cunicul) Tuganaw



deljiRnag natsngdn uniuvessuimeeumeNssAurNdndu 0.31, 0.62, 1.25, 25 uaz
5.0 wafiifus muasy arunsotlesiuindalslunnszsing (Psoroptes cunicul) 16 100 wlafidus

Zeng et al. (2002) lfAnE11s2AnEN1ne89817 elliptone WAL rotenone TAAALEINBBNIN
NN aun (Derris  elliptica) WUANANITIABITRARNATUEINTAU N1TaTaLALIA ng
Wanwn waznignslaiaaslsuasdu (Panonychus citr) Tat elliptone Hpmuantifnisaiindnaiy
rotenone

Sornlek, (2001) NagaUlszANsNINTeIATANALINIUBAANHATRWTRINTN IneANALTls
Wiaa3&w (Eotetranychus  cendanai) wudnansiisznavetlunadeusaswinlnesn Ae 413
caryophyllene oxide Htlsz@nin1niige laadan LG, Wiy 11.3 Tadnfu/ladans 1a9807AD
caryophyllene wag piperine Teilan LC,, 1aiy 22 Uaz 36.9 aAnFWAMAART AMNAAL

Castagnoli et ~al (2000) weaaulsz@niainaesnnsluaivlsasian (Tetranychus
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rotenone NAMLNAY 5 wafidud awnsasiadasindmadlaaaslssesanuaslsfaninlimels
50 kA 100 Lafifus AMNATIAL WAL rotenone RANAL plant oils kA% soyabean lecithin
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TneiansnueaazitszAvanmgalazianizuasiels 7. putrescentize aeldunansaimann nns
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pteronyssinus (Trouessart) afnénaisastanand Taelfiansues 95 Wefidud (fugsii
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uLsrdun  33#58a  7.5:6.6ab 19.1:8.0c 34.4#51c  55.6#9.6c  71.5¢5.7b
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fnuany 3.3+5.8a  3.3+5.8b 10.420.6c 22.4+25d. 31.1#1.9d  48.1#3.2c
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UszAnininaesarsainainiaayulnsfiaiasae methanol sialsdia

Formicomotes heteromorphus Magowski Nl 0 ugfcm2

wlafiFusnisaaaaslsmia

Wrayulng — — e E SD
9 1 117 2 g9 3 LaAE
&uA 0.0 10.0 0.0 3.3 5.7
N:ﬁﬁ‘:":;ifuﬂ 0.0 0.0 10.0 33 57
Lallen 10.0 0.0 0.0 3.3 5.7
Fniany 10.0 0.0 0.0 33 5.7
NUNG 0.0 0.0 10.0 3.3 5.7
ALILTEl 0.0 10.0 0.0 %, 5} 5.
FASISANARUANT 2 N153LATIITHANERRANIINI ARANT 1
Source df SS MS F F.06 F.01
Treatment 2 = " z = =
Error - = o
Total - Q 1
GRAND MEAN = -
CV. (%) =-

* TANWANFANNT U NADRANTZALANITeNW 0.05
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AIFINIANUINT 3 dsrAvinnassansannaniaayulnsiiainson methanol Aalshin

Formicomotes heteromorphus Magowski Nuew 1.25 pg/om2

& @ 3 =
wafidusnisanaaadlsda

Wrayulng — T — - sD
19 1 GN 2 GIN 3 Lang

&R 11.1 10.0 10.0 10.4 0.64
LzsEAun 11.1 20.0 20.0 17.0 513
allen 20.0 20.0 397 20.7 1.28
gnuany 10.0 0.0 10.0 6.7 B.I1
NUNg 22.2 20.0 12.5 18.2 5.09
ALLTE 33.3 20.0 732 25.2 7.14

ANSINNNANUINTA 4 N9 ZFRNANINADRAITIINARWINT 3

Source df PO MS F F.05 F.01
Treatment 5 692.60 138.52 e 3.11 5.06
Error 12 277.36 23.11
Total 17 969.97 57.06

GRAND MEAN = 16.37
CV. (%) =29.36

~ I aad o a4 o
FHANMNUANANAUN WNANANTIZALAMINLTEHNY 0.05
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MENMANYINT 5 UstRnsnanaesansainainfitayulnsiiaindas methanol selsia

Formicomotes heteromorphus Magowski N5u0 6.25 pg/cm2

wWefmuFnisaaaaslsaa

evanuilng o 7 7 . 0
19 1 19 2 419 3 LaRe
&ua 33.3 25.0 33.3 30.6 4.8
u:sxﬁun 44.4 333 28.6 35.4 8.1
allen 22.2 30.0 222 24.8 4.5
Hnianu 952 10.0 20.0 17 .4 6.5
NIUNgG 25.0 20.0 25.0 23.3 2.9
AL 40.0 37.5 44.4 40.6 35
ANSINIARLANT 6 N1T3ATIZITHANSARRRISNATARWANT 5
Source df SSV MS F F.05 F.01
Treatment 5 1088.41 217.69 7.60 8,17 5.06
Error 12 343.77 28.65
Total 17 1432.18 84.25

GRAND MEAN = 28.69
CV. (%) =18.66

* JANNWAN AN TN NATENIZALANNTa T 0.05
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ATINMANUINT 7 UstBnsnneesansanaaniiaayulnefiaiasee methanol s lsdn

Formicomotes heteromorphus Magowski 91138104 12.5 ug/cm”

o g =
wefimusnisaieaadlsda

Haasulns — — = - SD
F9 1 419 2 G 3 LRARE

AuA 50.0 44.4 55.6 50.0 5.6
szsTAun 60.0 66.7 50.0 58.9 8.4
atian 40.0 33.3 40.0 37.8 3.9
pntany 222 12,5 29.9 19.0 5.6
NUWY 40.0 33.3 44.4 39.3 5.6
avLel 71.4 50.0 75.0 65.5 13.5

ANTINARUINA 8 N1TILATIZRLANINADAAIINNIANKINT 7

Source df S8 MS i F.05 F.01
Treatment 5 4201.16 840.23 <= 3.1 5.06
Error 12 724.43 60.37
Total [/ 4925.58 289.74

GRAND MEAN = 45.06
CV.(%)=17.24

= , e - VN T
*FHANMULANANNUNNADANTEALAINHITANY 0.05
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36

Usz@nsnintesansainaniaayulnsiainfon methanol salshin

Formicomotes heteromorphus Magowski 151108 62.5 |.Jg/cm2

wafimuinismauaslsfn

Waayulng e s T - SD
1IN 1 G 2 419 3 LRRE
AuA 70.0 66.7 70.0 68.9 1.9
umﬁyuﬂ 70.0 7.8 80.0 75.9 8.3
\atlan 60.0 50.0 44.4 515 7.9
Aniany 37.5 42.9 44.4 41.6 3.6
NIUNgG 70.0 80.0 70.0 78.3 5.8
BULTE 77.8 90.0 80.0 82.6 6.5
ANSIMARUINT 10 N193ASITHANSATRANS9NIAEWINT O
Source df S8 MS £ F.05 F.01
Treatment 5 3726.64 745.33 24.51 3.1 5.06
Error 12 364.97 30.41
Total 17 4091.60 240.67

GRAND MEAN 65.64=
CV. (%) = 8.40

= L aand o s a
* UANUANANAUNINANANTZAUANNTENY 0.05
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o = oA ar = ail ar ¥ I =
AFI9NIANUINTN 11 ‘lJi‘Zﬂ“u’lﬁﬂ’]W‘]J’ﬂﬁﬂ’]i‘@ﬂﬁ@ﬂﬂW‘ﬁﬁHulWﬁ‘ﬂ@ﬂﬂﬂﬂﬂ methanaol [ﬂ‘ﬂl?ﬂﬂ

Formicomotes heteromorphus Magowski lFunns 125 pgicm2

& g =
wlafrusinismeaedlsaa

Haayulng T — — - SD
719 1 19 2 M9 3 LA
&uA 100.0 90.0 90.0 93.3 5.8
N:’a‘::%uﬂ 90.0 90.0 90.0 90.0 0.0
Lailen 80.0 90.0 88.9 86.3 5.5
Hniany 50.0 44.4 55.6 50.0 58
NUNG 90.0 100.0 80.0 90.0 10.0
BLULTE 100.0 100.0 87.5 95.8 12
ANSISNNARUANT 12 N153LATIZHHANSADRANSINIARLINT 11
Source df o6 MS F F.05 F.01
Treatment 5 4380.21 876.04 21229 3.1 5.06
Error 12 493.69 41.14
Total 7 4873.90 286.70

GRAND MEAN = 84.25
CV. (%) =7.61

ar

= o aaa 4 o
* HAMHLANANNUN NANFANTEALAINNITANY 0.05
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ATNNARUANT 13 UstAnininaesaisainainiiaaywlnsfiaiagae Dichioromethane sia

l3Rm Formicomotes heteromorphus Magowski N0 0 ug/cm2

wasmusinisaiaanslsnn

wrayulng - — o - SD
19N 1 G419 2 19 3 Laae

&uA 0.0 10.0 0.0 3.3 5.8
Nz?:ﬁyuﬂ 0.0 0.0 10.0 33 5.8
1atlan 10.0 0.0 0.0 3.3 5.8
Anuay 10.0 0.0 0.0 33 5.8
NIUNgG 0.0 0.0 10.0 3.3 5.8
ALLTE 0.0 10.0 0.0 3 5.8

ANTINIARUINA 14 N19ATIEFRANIEDAFITINNIANUINT 13

Source df SS MS F F.0B F.01

Treatment - - - - - -

Error - i v

Total - 2 -

GRAND MEAN = -
CV.(%)=-

* AU WANFANT U AT AN AR LT 0.05
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AT9MARUANT 15 UszAnininaesarsainainiaaywlnsiiatasae Dichloromethane #ia

l3Rm Formicomotes heteromorphus Magowski N 1.25 pg/cm2

wafmuanisnnaaaslsfa

Waasulng — — — E SD
TGN 1 BV 2 G 3 LRAE
AuA 11.1 10.0 12.5 1.2 1.3
y:a‘:ﬁuﬂ 11.1 10.0 0.0 7.0 6.1
latien 30.0 20.0 30.0 26.7 5.8
gnianu 20.0 10.0 il 13.7 55
NUNg 33.3 22.2 14.3 23.3 9.6
AL 25.0 11.1 12.5 16.2 7.6

d = -3 _aa i
ANFIENIANUINT 16 ﬂ']?'}Lﬂ‘é‘ﬂ:ﬁ‘wN@W’Nﬁﬂﬁlﬁl"lﬁ"]ﬁﬂ"lﬂwuﬁﬂ'ﬁ 15

Source df SS MS E F.05 F.01
Treatment 5 823.92 164.78 3.92 3.11 5.06
Error 12 504.10 42.01
Total ui(” 1328.02 78.12

GRAND MEAN =16.35
CV. (%) = 39.66

= P and o &
*FHAMHNLANANNUN NANANTZALAMNITEANU 0.05
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ATIAARWINT 17 UszAnininassansainainiaayulnsnaiagae Dichloromethane e

3818 Formicomotes heteromorphus Magowski Tu108 6.25 pgicm2

wafirusnnsmneaaslshia

Wrayulng — - — - SD
419 1 G419 2 419 3 LaRe
AR 30.0 22.2 20.0 24.1 5.3
Nx‘a"ﬁmuﬂ 22.2 30.0 20.0 241 5.3
\alen 44.4 40.0 44.4 430 2.6
Aniany 20.0 30.0 22.2 24.1 5.3
NUNG 571 62.5 33.3 51.0 15.5
AL 30.0 25.0 42.9 32.6 9.2
ANSI9ANARYINT 18 NIAAM=ANaNNSEARAI19N1ANANT 17
Source df S8 MS F F.05 F.01
Treatment 5 1982.79 369.56 5.72 311 5.06
Error 12 831.94 £9.33
Total ™. 2814.73 165.57

GRAND MEAN =33.12
C.V. (%) =25.14

= v s aad o & o
* UANMHLANATNNUN NANANIEAUAINLTAHNY 0.05



41

ATINNANUINT 19 UseEniaInaesasainainiaayulnsiaindae Dichloromethane A

l3Rm Formicomotes heteromorphus Magowski MBuns 12,5 pg/om2

wasusinisansandlsie

Naaslns — — — E SD
N 1 g0 2 GIN 3 LARE

&uA 55.6 50.0 60.0 55.2 5.0
uzssAun 50.0 40.0 44 4 44.8 5.0
atlen 50.0 60.0 55.6 55.2 5.0
anyany 33.3 40.0 845 36.9 3.4
NIUWg 70.0 60.0 70.0 66.7 5.8
ALY 55.6 40.0 44.4 46.7 8.0

ANSIMANUINT 20 NIFUATIZHHANINEADARITIINIANEINT 19

Source df SS MS F F.0% F.01
Treatment 5 1607.30 321.46 10.43 3.1 5.06
Error 12 369.70 30.81

Total 17 1977.00 116.29

GRAND MEAN =50.91
CV.(%)=10.90

* ANNWANFANTUN NADRTISE AUAINTRSW 0.05



42

:l' = oA s = mi o U 5 ]
AT HNANANUINT 21 ﬂﬁ‘:ﬁﬂ‘ﬂﬁﬂq?\!ﬂlﬂﬂﬂ’]ﬁ‘@ﬂﬁ]@’\ﬂW‘ﬁﬁHHiWﬁ“ﬂ@ﬂﬁ(ﬂ’m Dichloromethane Fa

lsfm Formicomotes heteromorphus Magowski f1Bunns 62,5 pgfcm2

wafiausnisaneaaslsde

Nrayulng — — — - SD
19 1 479 2 49 3 LaRtl
Auq 77.8 80.0 80.0 79.3 1.3
uzixﬁuﬂ 77.8 75.0 77.8 76.9 1.6
iatlen 70.0 60.0 66.7 65.6 5.1
Hnuanu 50.0 40.0 44.4 44.8 5.0
NUNG 90.0 77.8 90.0 85.9 7.1
ALILTE 100.0 100.0 ol 91.7 14.4
ANSIINIARUANT 22 NSRS IITHANISABRAN 219N ARUANT! 21
Source df 5SS MS F F.05 F.01
Treatment ] 4242.70 848.54 16.25 3.11 5.06
Error 12 626.51 52.21
Total [*74 4869.21 286.42

GRAND MEAN = 74,02

CV. (%) =976

* HANHBANANT U AT AN AUAIMITREW 0.05
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A9NIARUYINT 23 UsrEnininaesansaninainiaayulnsiiasadas Dichloromethane i

15Rm Formicomotes heteromorphus Magowski NN 125 pg/cm2

wefimumnisaneeadlsae

Wrayulng — — = - SD
[N 1 g9 2 qIN 3 LRRE

&uA 90.0 100.0 100.0 96.7 5.8
wrazaun 80.0 88.9 778 82.2 5.9
allen 90.0 77.8 80.0 82.6 6.5
anilany 70.0 60.0 70.0 66.7 5.8
NG 100.0 90.0 100.0 96.7 5.8
av e 100.0 100.0 100.0 100.0 0.0

AIFINNARUINT 24 NIFIATITHHANWNADRAITINAVARUINT 23

Source df 35S MS B F.05 F.O1
Treatment 5 2430.23 486.057 16.49 3.11 5.06
Error 12 353.65 29.47
Total 17 2783.88 163.76

GRAND MEAN =87.47
C.V. (%) =6.21

= e asa o 4 o
T HAMNUANANNUNINANANIEAUAIINLTEANW 0.05
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Usr@ninnaesansannanniaayulnsiiadasn hexane Aalshin

Formicomotes heteromorphus Magowski a0 pg/om2

Waslausnisasanslsds

Wrayulng — - — - SD
419 1 g9 2 19 3 LA
&ua 0.0 10.0 0.0 3.3 5.8
u:a‘zﬁyun 0.0 0.0 10.0 3.3 5.8
Lallen 10.0 0.0 0.0 33 5.8
Anlany 10.0 0.0 0.0 3.2 5.8
AUNg 0.0 0.0 10.0 3.3 5.8
ALILTE 0.0 10.0 0.0 .3 5.8
ANTISMARUINT 26 N15ALATIETHANSERRATINNARLINT 25
Source df SS MS F Fil5 F.01
Treatment | - - - - -
Error - 7
Total p y
GRAND MEAN = -
GY. (%)==

* SANNLANANAUN AT N2 AUAINNITeT 0.05
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dszAnininaasansanpainiaayulnsnaindae hexane salshn

Formicomotes heteromorphus Magowski N 1.25 pg/0m2

wadflausnisasanalstin

Wrayulng — — — - SD
4N 1 TN 2 419 3 LaRE
&1 20.0 22.2 10.0 17.4 6.5
u:szﬁun 125 0.0 10.0 7.5 6.6
GRE) 0.0 444 10.0 [fle 6.1
fniany 0.0 0.0 10.0 33 5.8
NIUNG 2P 2 14.3 14.3 16.9 4.6
BULTE 20.0 10.0 0.0 10.0 10.0
ANSINMNARUANT 28 N5HLANEIHANNER ARSI ARMANT 27
Source df SS MS F £.05 F.01
Treatment 5 484.56 96.91 2.09 St 5.06
Error 12 555.14 46.26
Total 5P 1039.70 61.16

GRAND MEAN =10.37
C.V. (%) =656

* TANUANFANRUN A DR N AU N TR 0.05
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Usz@nsninaesansainaniaayulnnainsdon hexane salshn

Formicomotes heteromorphus Magowski NFu0e 6.25 pg/cm2

5 & =
wWeafimuanisangaeelsae

Hevaagulng T 3 T ] T 3 3 SD
479 1 9 2 419 3 LR
AuA 40.0 40.0 44.4 41.5 2.6
N:?;‘Z%uﬂ 22.2 25.0 10.0 19.1 8.0
GO 10.0 11.1 10.0 10.4 0.6
gniany Tl T 10.0 10.0 10.4 0.6
nuUNg 22.2 37.5 35% 31.0 7.9
ALLTE 44.4 50.0 40.0 44.8 9.0
ANSINMANUANT 30 N15ILATEHHANINAR ARSI AEANT 20
Source df S5 MS F F.05 F.01
Treatment & 3463.02 692.60 26.22 Salil 5.06
Error 12 316.97 26341
Total 17 3779.99 PZPI0m

GRAND MEAN =26.18
C.V. (%) =19.63

= I aad o 4 o
* HATHUANANNUN NANANTEALUAINKLTANW 0.056
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Usz@nininaesansainainiaayulnsnannsaa hexane falsfin

Formicomotes heteromorphus Magowski NBus 12,5 pg/cm2

wafeupinisaneaaadlsne

Wasaulng — — — - SD
179 1 i 2 419 3 LR
&A 55.6 60.0 50.0 55.2 5.0
Nx?ﬁyuﬂ 40.0 33:3 30.0 34.4 5:
1alen 30.0 22.2 20.0 24.1 5.3
Anyanu 22.2 20.0 25.0 22.4 25
NIUNg 50.0 50.0 62.5 ba.2 1.2
BLLTE 90.0 100.0 90.0 93.3 5.8
ANSISMARUANG 32 N15TAsziHan 9aTRANTIeA ANLINT 31
Source df 5] MS F F.05 F.O1
Treatment 5 10661.91  2132.39 75.09 811 5.06
Error 12 31079 28.40
Total 17 11002.70 647.22

GRAND MEAN =47.27
C.V. (%) =11.17

* HANUANANTUN AT AN s AuA N @ahs 0.05
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UszAnsnnresansainaniaayulnsianndae hexane salshin

Formicomotes heteromorphus Magowski Bun 62.5 pgfcm2

3 & =
Lﬂ‘ﬂ‘j‘L’"ﬁuﬁlﬂ’lﬁ‘ﬂ’]ﬂ‘ﬂﬂﬁl‘é‘ﬂﬂ

Wrayulng - — — . SD
T 1 49 2 19 3 Lanel
AuA 80.0 70.0 77.8 75.9 53
u::a‘:?;fun 20.0 66.7 50.0 55.6 9.6
aflen 40.0 44.4 40.0 415 2.6
andany 33.3 30.0 30.0 31.1 1.9
NuWg 90.0 60.0 88.9 796 17.0
DL 1000 100.0 100.0 100.0 0.0
MSINARUANT 34 NNT3AIZITHAN A TRAN AT AKLINT 33
Source df SE MS F FiO& F.01
Treatment S 10032.22  2006.44 28.66 19 5.06
Error 12 840.13 70.01
Total 17 198V LB T G300,

GRAND MEAN =63.95
C.V. (%) =13.08

* JANWANANSTUN AR BN T AUANNTe . 0.05
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dszAninnaesansannainiaayulnsiaindan hexane melsin

Formicomotes heteromorphus Magowski fFunos 125 ug/cm2

wefuinisaaandlsin

Hnyulne T g T 7 3 g a0
G190 1 419 2 19 3 Laae
G 100.0 90.0 100.0 96.7 5.8
ma‘zﬁuﬂ 70.0 66.7 77.8 1.5 57
aten 60.0 70.0 66.7 65.6 5.1
gniany 50.0 44.4 50.0 48.1 3.2
NIUNWG 100.0 90.0 100.0 96.7 5.8
ALl 100.0 100.0 100.0 100.0 0.0
FNSISMARUANT 36 N153iAsziian 9adRAIaAANLINT 35
Source df S6 MS F F.05 F.01
Treatment 3! 6753.76 1350.75 59.78 3.1 5.06
Error 12 27715 22.60
Total e 7024.90 413.23

GRAND MEAN =79.76
CV. (%) =15.96

= I asd o o o
*HAMUUANATNNUN NANANIZALAINNLIGANY. 0.05



mwﬁ 5 1?5&1, Formicomotes heteromorphus Magowski
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M 6 giiuanaeslsdn, Formicomotes heteromorphus Magowski
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= - o o = o .
MNA 7 LATRIANAGIIINIAZaNER1YIE (Soxhlet extraction apparatus)

NN 8 Lﬂ“g"ﬂﬂ‘é‘:ﬁlﬁlﬂﬂqmm’lﬂ’lﬂ (Rotary vacuum evaporator)
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Formicomotes heteromorphus Magowski laeRgnnsdueia
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