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Abstract

Insecticidal property of essential oils obtained, from 24 plants against adult and nymph of
brown planthopper (Vilaparvata tugesis-(stal); BPH) was evaluated by using direct spray method.
Those plant essential oils-at the concentration of 0.5% mixed with petroleum oil were applied for
5 ml in petri dish 9 cm diameter-(20 insect/rep ) by Potter’s spray tower under 10 Ibf/sq in. The
experiment was designed in three completely randomized replicates (CRD)... The mortality of
BPH was observed at 12 hrs after treatment. The result showed that essential oils of dill
(Anethum graveolens (Limn.)), star anise (Lllicium verum(Hook.£)), lemon grass (Cymbopogon
citratus  (Dc.éx.Nees)), clove (Syzygirun  aromaticum_ (Linn.)), cinnamon  (Cinnamonum
bejolghota (Buch-Ham.)Sweet) and betel vine ~(Piper betel (Linn.)) were mostly toxic to the
BPH, and caused 100 % mortality.

The efficiency of those six plant essential oils in /controlling adult and™ nymph of brown

| planthopper was evaluated by-using direct spray method at the concentration of /0 (Petroleum oil
0.6% in water), 0.1,.0.2, 0.3,/0.4, 0.5 and" 0.6% mixed with-petroleum o0il and applied for 5 ml in
petri dish 9 cm diameter (20 insect/rep ). The experiment was designed in three completely
randomized replicates (CRD).The'mortality of BPH adult-and-nymph were observed at 6, 12
and 24 hrs after treatment . The result showed that after 6 hrs essential oil of dill at the
concentration of 0.3% was the most toxic to the BPH adult and nymph, caused 100% mortality,
their LC,, values were 0.18 and 23% for adult and nymph, respectively. The 12 hrs result
showed that essential oil of dill at the concentration of 0.3% was the most toxic to the BPH
adult and nymphs, caused 100% mortality, their LC,; values were 0.14 and 0.14%. For 24 hrs,
the result showed that essential oils of star anise and dill at the concentration of 0.3% were the
. most toxic to the BPH adult, caused 100% mortality, their LC,, values were 0.09 and 0.11 %,

respectively. Remarkably, essential oils of dill, clove, star anise, lemon grass, cinnamon and betel



vine at the concentration of 0.1% were extremely toxic to the BPH nymph, caused 100%
mortality, with their LC, values were 0.06 %.

The efficiency of insecticide (imidacloprid) applied at recommendation rate and double
recommendation rate and adjuvant (Tween-20, petroleum oil and white oil) in controlling
nymph of brown planthopper were evaluated by using direct spray method applied for 5 ml in
petri dish 9 cm diameter (20 insect/rep). The experiment was designed in three completely
randomized replicates (CRD).The result revealed that insecticide(imidacloprid) applied at
recommendation rate and double recommendation rate showed only 58.4 and 59.1 % mortality of
adult BPH, respectively with non significant difference at p<0.05. The imidacloprid
(recommendation rate)+petroleum oil--and _imidacloprid. (recommendation rate)+Tween-20
showed highly effective in” controlling the BPH. They caused“85.6 and 88.7% mortality,
respectively with non significant difference at p<0.05.

Effectiveness of three plant essential oils, namely dill, star anise and lemon grass mixed with
, petroleum oil, in controlling’ BPH 'was  investigated in insectary, condition. The  amount of 80
BPH adults and nymphs were released in the test cases containing 2 month old Pathumtani 1 rice
seedlings. The number of BPH was observed after 3 days and then spraying essential oils mixed
with petroleum oil at the concentration of 0.5% was made, The insecticide (imidacloprid), petroleum
oil and water (control) were also applied. Then the number of survival BPH was counted every 2
days and compared with control, The experimental design was RCBD with 3 replications and 6
treatments. The result revealed.that most plant essential oils mixed -with petroleum oil showed
 the high effectiveness'to BPH. The percent survival was less than 10% with non-significant
difference among them and they 'showed better result than that of . insecticide (imidacloprid) or
petroleum oil alone.
The phytotoxic effect of those essential oils mixed with petroleum oil at the concentration of
0.5 and 1 %, insecticide (imidacloprid) and petroleum oil-ofi 15 days old Pathumtani 1 rice
seedlings was also observed. The result revealed-that essential oils mixed with petroleum oil at
the concentration of 0.5 and 1 % and insecticide (imidacloprid) mixed petroleum oil were not

phytotoxic with non significant difference with control (water alone).
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fa+ind) Tnadfigaluntmanes Testalfiunmdais 100% niansnaass s udl uns
i LT, = 0.57 il

Avqa AnT lye uazugs T quUiITLsss) ﬁﬂynfm'uwamzmamﬁwuu"lws 10
muwg azlaf azladnon gmavda uaz Hulsanam fadaTneisnisndulerh i
mﬁauqm%ﬁuﬂﬁcshﬁm'auua:ﬁa!ﬁui’ammuummmm?ﬁ’u TAe3TMIKea (Topical
application method) Anamdudn 10% TagldSuia 1ml WeaihiineNTEIVE91A WY
ayulwsumazsia Aeuuasa iy’ 1 @3 wansvnanssdsingan sinfimeussinens lad+
Fuidvanaud (No19) Mnadfiqalunistaaes Tastimam Iddseuuazdifuieves
LUAELBIE AUATE 100 % NEeA1TNARDY 1Uay 5 Ul Tandidl LT,, 18 0.1 Wi uay
0.07 WA MuEIA

Nathan, S.S etal. (2006) 9InNINANBULs2ANTNVLLAITANAWINAZIAT neem seed
kemnels extracts (NSKE) fiafiadatait iemitoa 1aziani@i iinadenisain nsegsoauns
ﬁy1ﬁﬁﬂ‘11’8]\‘1Lﬂgﬂﬂi%Tﬂﬂﬁff1ﬂ1ﬁ(Nilaparvata lugens (Stal)) Jugadeuof 3 uaz 4
nl5suNeunUas Azadirachtin (AZA) WUIAT AZA ﬁﬂizﬁwgmwnm'ﬁq@iummhm?iyﬂ
nszTanmihma'ld 100% Anaimdudi 0.5 pom Tneais-aZadinalnmshmennaly
AszIIUMsARNAS LYeIEIsaL LN IARAISILT duR s aannazIAteziimTnda
anad 45-60% M aiAnInEnverzia e afadisiontuen 1 nieteniau s

a 9 as 3 < a dy a :J 9/ 1 =4 a oA
'Ll'liﬂclﬁlft’lﬂfl\iﬂﬁﬁliﬂJ!ﬁUTﬂﬂl@\uWﬂﬂﬂi&’TﬂﬂﬁuWﬂﬁ\]ﬂﬂElNlHJi&ifT‘VI‘ﬁﬂTW



UNA 3

ad ] a QW
NI UUUNITIVY

d
3.1 ginsat

:' o/ A a 9 1 Py l’l Y wlfl Y Y

1. dilunenszenity 24 viia 1dun eude aruses az'ladvey axlaithu
'Y a ar a 9y
puiry funsudlaniy Tusew nruwg gaddda win'lne wg uzu1a dule
b4
Fuigannu uznga Uszdifinae 1 deudradden Tna viludu 41 99 nszau
uazihzvou
} ¥ 3/ ¥
2. iwaonsy Taadiimariatndu n: daufiudo ; ¥ - Radeu (M 3.1)
3. dufalnmd 1@mi32)
¥ [

4. NTUNILIAIIHVAIVHIA 50x50x50 cm (DN 3.3)
5. AFINATSVUNAUUIN 40x80x100 cr (NT1WH 3.7)

/
6. 195099 ALY
7. przontlgndnvinaduriugudnats 25 cm g4 21 cm
8. NTUWIZTTIVHIA 50%60%90 cm
9. NATIINIZI1IIUIA 15x 103 LAz napuwIzdauIne 13x18cm

v v b1 v
10 1nFonaudesi (and 3.4)
11, InTBINANY Potfer’s spray tower 890 LabHEAT 1A 5 (MW 3.5)
8

12. VTUINIZED (Petri dish)
13. AT¥AWATOUUDS 1
14. 90lalnla (autopipette)

- 98 latlila (autopipette) VA 10 ml

- o9 lnilita (autopipette) U5 ml

- 90 1911l (autopipette ) YUIA 1000 pl

oA ] a & LY

15. gunseidue wu aya Auae U1na mFeuivuuag
16. #ud1991g 50-60 Y1 (MW 3.6)
17. Woudmsuleuwas
18. vIadan (amber vial)

3‘ s A =)
19. 11U Ta 1804 (petroleum oil)
20. 2IFNWNAY (imidacloprid)

21, ufwara@nuinadurugudnats 3.5 om g9 5.5 cm
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1 3 v 4 3
nan 3.1 dniuvensamenniish ¥ lumssiamasnse Taadima@ilaparvata lugens (StaD)

29/ Soinmemans Somsiay Soamsitny TIUVOINY
COMPOSITAE

1. Eupatorium odoratum Linn. Bitter bush e ly

2. Tagetes erecta Marigold AMIGeq AN
GRAMINEAE

3. Cymbopogon nardus Rendle. Citronella grass g lafvou Tu

4. Cymbopogon citratus (Dc.ex.Nees) Lemon grass azln¥thu Ty
LAURACEAE

5. Cinnamomum bejolghota (Buch.-Ham.) Sweet Cinnamon RIS ] Tu
LLLICIACEAE

6. Lllicium verum Star anise Nmsudanduy AN
LABIATAE

7. Ocimum basilicum Sweet Basil Trsew Ty
MYRTACEAE

8. Syzygium aromaticum (L.) Merr.&L.M. Perry Clove UG Fononune
9. Eucalyptus globulus Labill, Blue gum Qmﬁﬂﬁ'ﬁ lu
PIPERACEAE

10. Piper nigrum Linn. Pepper winlng i

1. Piper betle Linn. Betel Vine g T
RUTACEAE

12. Citrus aurantifolia Swing. Lemon UM Aalden
13. Citrus maxima (Burm.) Merr. Pummelo ﬁ'ﬂa fnldon
14. Citrus reticulate Blanco Tangerine duMernau Aanlien
15. Citrus hystrix DG, Kaffir lime uzn3A fuddon
SAPINDACEAE

16. Sapindus emarginatus Soup Nut Tree lzfAane 213
THEACEAE

17. Camellia sinensis Tea B Tu
UMBELLIFERAE

18. Anethum graveolens . Dill Weudhulden mﬁﬂ
ZINGIBERACEAE

19. Zingiber cassumunar Roxb Cassumunar ginger Iwa wmih

20. Curcuma longa Linn., Turmeric ‘Uﬁu‘i‘fu mih

21. Alpinia nigra (Gaertn.) Burtt Galanga i m¥ 1

22. Zingiber officinale Roscoe Ginger U9 wmih

23. Amonum krervanh Comphor seed NI fAvf

24. Kaempferia galangal Linn. Sand ginger 1hewnow m§h




» o
;gamm NWIZADUINAAIANTZIN

fninned
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d. g : = 3 3 g g 1
M 3.1 dense Taadihmayiailndu n: dudude v : drou

L@ﬂm'ﬁﬁﬁmaﬂmiﬁamuﬁé’m%ﬂ:fga J ‘ﬂﬁmiﬁﬂmm’]ﬁu Tdougnlmilulduselevimunisan

Lidnsallagnadu dnviavhulilvidaulatiudmn tasdes1sdedadivadenaisynasaninisiluly



n:i 9 [ .3 =
M 3.2 i gtlnusadi |

MNN 3.3 NTANIZT VLA 50X50X50 em



MNA 3.5 19T040AN Potter’s spray tower



NN 3.7 NIINATDVUUAIVUIA 40x80x100 cm
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3.2 mssémuawwwﬁ'uﬁméﬂni“iﬂﬂﬁﬁmm

mAunse zTaaf fimna (Nilaparvata lugens (staD) AlFnaaeimeingudisedn
Unusil dunefayys Sandainumil 111ﬂuuzwwmuﬂawnwuqﬂnmm 1 lundesvua
15x10 cm HogATBUWIET13UUA 13x18 om THgeUseN1e 10 em mm%uﬁuﬁ‘m@mmm@ﬂ
Fudiioeandsnsy Tnadthmansl ludundidn Mnsmiz@oslunsam@oamn
V1A 50x50x50 cm dsmfumeduinTidnyas umies smsnldsudundidanldly
nsumIzEs UM R mmsdeuuasTagmamzuuasnandeamzdruduldas iy
adeamzdnlmi ddesld 23 fu e lfuraield nnthnhndesmedafiuua i
mzieddiiveon luidselunseen el e Wesiloifuda Tamidaseunasdady
Son1d7ud 23 11§15 nanas ﬁ1n151§m‘1uTN€auﬁ'mﬂﬁ'ﬁ'ﬁmi YBIA VN
malula@nsedafypuzmaTuladnisinyas doniumaTuladwszeosndudgunms

ANNTZII4

3.3 msanaisl eI

ﬁﬁﬂﬁwﬁummsmﬂﬂmﬁ‘mqu"lwwfwm 24 iiafe MUWg- auwy  gaalda
zun dule uznga 41 89 ug Inoazladthy azladney win medvdudeamau nszu
Tusew viiuda Usiiane e Junfudandy a1ases muide Houdiudden ¥uder whe
Hou aﬁwé’aam?aaﬁﬁﬂﬂyﬁuiﬂﬂ?‘ﬁmsﬂﬁuﬁ"sﬂﬁyw (water distillation) Tagn153i190 Ao N
mung lueuse lugandda Rulfenusunn AanldenduTe Audfennsnga miwn
miwe lung, M Iwa luazindvew Tuazlefdnewdansn e Audden
dudeanau asonszani 1o Tnsswt mwiusi-nndssfiing aendundudaniy
ABNAGTeY lumuie wasmmsudilden uaﬂumﬁim ﬂmﬁmﬂuﬁ?;’mﬁﬂquﬁ'ﬂdiu
mﬂumﬂunau (round botton*flask )- 43419 5,000, ml Ao vF Uy Aﬂﬂmimﬂaum
%ummaﬂ iife leriunenszimoes nur Ao ALY (condenser) 9znaud2 iy
wﬂﬂumuaﬂumusaqsuumuﬁam”mﬂ (roceiver) Fuine Pouluihiumeanenyuz

Uiiﬁll!ﬁ’]ﬂﬂ!ﬂiﬂﬁﬂﬁu Gl\WI\‘ihl’J 1 ‘If’JTiN L‘Wi’ﬂ‘lf‘ii’]‘ﬂﬂim‘l’]ﬂﬁuﬂwuﬂﬂ fuu"lﬂmumﬂumuu

]
=y

NOUTEINY 'lmmumﬂuumuwamzmmnu“lumsaﬁwuumm"lﬂmmnﬂmﬂgﬁ 10-12 °C 1iie

q

15l umsnaasde lu



v
] w

: LY A s
34 managevlszanimwveshiuren e In ¥ Haa19q Saufuig]

) =) °o_ ‘dv A ‘0’
MNasenlumsmdamaenszlaagiiaa

3.4.1 madszdindszinSawvssnurenssranNT UM SASad 1dN T veande

nizlandimalagdsnisnanulaensg
9 o

A5 UlTZANT N INUBNINTUNBNTLNENNEN 24 ¥Tia dana1T1eaulun1TaId7
g w & a Y A 9 v 2 o - aga 9 &
wdawagnsz Taamimaiieldsauduiiniulllasiden Taedsaanulaoass daam504
Potter’s spray tower 10313194 9Y 0.5 % UTu195 5 ml Tag1a2138U 10 biisq in AaUUTIY

& . [T o A 9 4w
IM21%D (Petri disc) VUIAITURIUGHINATIT9om-NTDIA UMW IZIFOA1UATZAINATO
® P N a d ° o
Whatman 1197 1 $0mAenTe laadiia1as1uiu 20 #a 1UAUATISNAAS LY CRD
3

(completely randomized design) $1015N0a809 3 F1 TunAHan1sNaaselngn15A5195Y

/e o A o T — &) D A e A -
Wesuanisaied 12 $alys aadsniiniunsuszimesInisniyscans nmulunisdunsg

3‘ v 3w i a i W ) v
nsglaamihmadudrionnigadssing 45 sia fefinyinszauauiudivee 1l

= (-7 = a :’ e/ ) cid a T

342 prtnwaaUailuAvvenhiuensuma Nl seins sngalunissh
Q T 7 'd 7 4" = :’
LI PR e L R N I PR R B A R T

o < :I -7 A v o/ :} L= = d'd

N1snaaeudss Anininve ST uneNssne RS INF LT U Tas B o A1)

A a w9 o od o y ZI o s 31 Y
Uszaniamlumsadhdseunavduduisveuntons: Tandsiaalaesins daae niisiy

o ’
veuszEnInws lumsnageuiesduniauisosiiaauiu s lduinn it 70% snaaey Iag
A a g A o g gl 1Y) Y Y
IBNIRANUAYIATOS Potter’s spray. tower 1ATATINANIUNTUAUANIAY T S2@ VY52 nOURI8
by 9 9y
0 (Petroleum oil 0.6 % 11111);,0.1, 0.2, 0.3, 0.4, 0.5 A 0.6% ASH1A5 5 ml STUNIZIFoUTD
9 [] o v I~ U o .
AT UIUgUInaN 9em laslinsaniunadunduniuny. Tasldaauay 10 bisq in a9
o v b7
VUMWY (Petri dish)urimidurmguingie 9 on N1aB@ud1umIzIFodonsza1y
® o & A dy a 3’ Y- v & @ o [ a2
N84 Whatman (U087 1 Galliwdenss Taadimadsesunazanduiosiuau 20 ¢ Sudiama
: @ Sl o 4 ) '

nInaasslagnisasiaimesiFudnisaedl 6, 12 uaz 24 2 114 219URUAISNARD UL

9
CRD 81474 3 41

3.5 msnagevlszanEmwvesmssnueatara s ualseans mnaes i e
A e
vaunaenszlandiinia

Minadeulseaninmvssasiwuawazmsasudszadniaw lunisddudusy
k4 ¥ o
yeundgnsz Taadtiea Tagdin1snaney Tween-20 1t Tasiagu(Petroleum oil) White

oil #1390 1UNAY imidacloprid (SAT UL TITHIUNAY imidacloprid (ABUNDATUWUSHT)
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9
1590 mNaY imidacloprid (Basmuzii+ 1iud Tasifey) a15ai13ag imidacloprid (9051
e H o« . o 0 . . o = v
HUZU+ Tween-20) @15NMNAY imidacloprid (8915 UIUS U+ White oil) Tag T n1sRaNY
4 | Q) PY 9} s
Tagnse §28i3 4 Potter’s spray tower AN LA AU UTwas 5 ml Tagldaauau 10
¥ ' { ! o
Ibffsq in AIUUVIHIWILLTD (Petri disc) YU IRFURUGUINA 9 cm Ts0eFUMINIZITRAE
® o & A dy < :l v & o o Y LY
ASLATYNTBY Whatman 1185 1 Felliwdsnsy Taadihaaduauissiuiu 20 A2 Junnma
Y Jd o P o o
A15NAaeeIasmsasisuesiFuan1saef 12 $2 139 21N UNIINAABWLY CRD $11IU

o

3 4

4
a w

3.6 managevlszAnEmmvsehiiwoszmeanivaayuInsnldsauiusii

Mas@ealulsusowlftns

T¥dunidnalyisi1eig 2 hau AwAselinszaiaquansmadeuA1s YA
40x80x100 cmIA0 1 nsauinaey YsZneudy 2n5vate aintunslidesdauiuTomas
nsyTaniiiann $1214-80 §adens enmael nAeInsY 3 31 duﬁm‘imaumé’aﬂiﬂﬂﬂﬁ

14
1ha1a iR anueisaminnmsnenodsie TnslslSuaas 20 ml g9 1 N5z

—

¥
. NRNAIUAN, (1)

£
2. INNAN (imidacloprid) MNPAI UL 3 ATNABUI 20 AAT

CY

Vv
3, hdutlasden 05 %
o . o
4. TnuvayITmysInmeuT e n 0.5% + Winil Tasien0.5%

9

9
5. WuneNsEmenInne 1aT111 0.5 %+ 1i1Tutl Tasiae 0.5%

9
o

9
6. TunoNsUMENUNIUandy 0:5% + il Tasiaey 0.5%
14 b s v ]
vty quiuswaumaense Taadiwinfiseadia 7 1,3;5,7,11, 15, 17, 21, 23, 25,

Y

3
27,29 (g 31 U UHBNISNAABILUY RCBD $1143U 3 A59 UaZi1p19NaAas 3 41

3.7 msmﬁaummﬁ‘luﬁymmmﬁuﬁamzmﬂﬁaﬁm

0 @ o [ 1 a v
MmsmzdunddsiugUnusiil 1 e1g 15 Yu ldasldlundnaradnvuadunig
o Y] 3 ° v ) y
guinaIe 3.5 cm g9 5.5 cm MAIINTURINTRANUTITAWURUN1INATB AT
b4
1. AguAluRy (1)

s
2. 3N WNBY(imidacloprid) MMNEAT UL 3 ATUABUN 20 DAT

%

9
3. vl Tasmen 0.5 %

9 9
CY ~

4. Mfunenszmennfisudialden 0.5 uag 1 %)+ 15Ul Tasi@on (0.5 4oz 1%)

9/ 4
5. thduveusuivennas ladthu (0.5 uaz 1 %)+ dniudlTas@en 0.5 8% 1%)
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b Y
6. hTureNszmennsunsuUandu(0.5 uaz 1% ) +1uuiullTasifen (0.5uae 1%)

3 LY

nnfuufinernsaamifiufiundndaniumsyniu o 15 Fudsrmnsalfidy
azuuudside s—vduunszundy wsemswsaavlaliid, 4 = ludader Aagyl Tuse dau
du, 3= mrdunneduas i lumissda dewalfifage darelumaes, r-iffeidofivae
atwAvenslylnd, 1=aely veuly Senvusdugauuluwondhly formsly'lng,
o=1ln@ aﬁ‘awmﬁ”ﬁummzmamnﬁmmzmicﬁmumﬁamﬁﬂmmnﬂuﬁyﬁu%’nﬁuf

. o
UNuET 1 190HUNITNAABINVY RCBD §1131U 3 1

a 5%
3.8 N1AUNINSTHIVDYA

3.8.1 MIMANNIANAINI9EDAVRIAURAY
NUNUMINANBILUL CRD dawmsumsnageunuiiuiy lusegfiAnisuaz g
HHUNTNAAeILLL-REBD A msunsnaned luaniwlsuio uazﬁﬁ'aagawanwmamﬁﬂﬁ'
Fanuaudangiamialsls nansn sl oaaemand sz i un Avvesd manes

#2073 (Duncan’s new multiple range test) DMRT Tael#Talsunsud 1!%%2 1/SAS

3.8.2 M3mAl LC, g LC,,
g :/’ Y o <2 :I s A A ala
vindeyadudu Mn1sdnyINavetihiureNs TN NN HUsEANTwluns
¥ b v
fdamdense laadihaaganaududuaie a2893 0159098019 Probit Analysis Tuns

Auane LG, lagLC, Jaeld TinsnduSegal SpSs



YN 4

Nan15328

& ‘o’ L7 [ 73 Qs -7 3
4.1 managavlszanEmmssduvssrnureusznelunmsiisaduduSaves

d" o : ad =] 1
wiaanszlanmimalagdinisaanulagnse

°luzﬁ¥aaﬁ'm/‘hmimaeuﬂsxt‘?m%mwman‘fﬁuwamwmmmﬁ%ﬂuu”lws 24 yilafe
ALY BLIYe gl uzund dule uzaga 11 ¥ wg Twa azladihuy o' ladvew win'ing
i fﬁlﬂlfnﬂ'nu N3&ITU T'ﬁiw‘W’l "Ull'i«l‘]f” ‘l.l"'ﬂ’mﬂ?’lfl ‘ﬂu‘ﬂﬂlﬂﬂﬂﬂ‘ﬂ ﬂ’n!if’N ﬂ’]‘l]lﬁﬂ WIEJ‘u
sUTJ!‘]Jﬂﬂﬂ ‘lﬂ!"UEJ'J Hﬁu!l’ﬁ' 1enau ﬂ'J’]ll!"U?J"Uu 0.5% Gl‘lfi’silﬂuumuﬂiﬁimﬂummmmm
0.5% AoRufuioveundonsslnaduiiea (Nilaparvata “tugens (Stal) Tﬂm‘ﬁminﬂ‘wu
Tﬂﬂﬁi\?ﬂ'«]ﬂlﬂﬁ'@\i Potter’s spray tower ﬁi?ﬂu‘ﬂﬂ@ﬁ’lﬂ’ﬁ@l’]ﬂ'ﬂ 12 ‘F'JT?N W'I_I'J']u'lilu'ﬁﬂlliwlﬂﬂ
vnfeudnlgen (Anethum  graveolens Linn.), Funsutfanay (Illicium  verum Hook.f),
ﬁ%tlﬂ‘?ﬁﬁu (Cymbopogon citratus (De.ex.Nees)), MUY (Syzygivm aromaticum (Linn.), 8%
(Cinnamormum be;olghom (Buch. -Ham) Sweet) 1as WY (Ptper betel Linn,) Hilszdniamlu
ﬂ']i“u']@nlﬁil'lU‘U@\ilWﬂﬂﬂiZTﬂﬂﬁﬂ’lﬂ’lﬁl‘lﬂ 100% (ﬂ’W‘W] 4.1)

100.200.0 100.0100.0 160.0 100.0
100.0 .
90.0 i 80.9
80.0
70.0
60.0
e}
= 50.0 397
b 38.2
& 40.0 348
J
> 30.0 . 24.3
20.0 0.8
10.0
0.0
’“@-'Dh:r'@(;_t-v(mr.;;a;;:—':apvmcn;
CEISaE ETCFELEEEE SR EELE S B E
&5 5 E B®§ EEE E R EEE S EE LD
g € & rﬁsva—«P,EEGEo:
& = 2 Ta L4 3 v az -
& & & 2 Ul 2
KT e - 2
g @ =

N UHONTLVIE+P

4 sd o AT § J .
a1 4.1 esiFudnsmesvesdufuSomasnse Tanfiiaa Vilaparvata lugens (Stal)
¥ ] v 9
nasInMInaaeuAgiuneNsseRa Uy 0.5% R4 auiuiniy
Das@euaudadu 0.5% TagdsnsianiuTasaseasiatiusasinisaevesd 12

$aTug P~umu‘iﬁmmau



26

=< [y =i a 1’ Y cid a A
42 msrnmnsziuanmiufinvesihiuvensumenNlszanianmgalugilves

1 & ¥ Y 7 cqs' = :
a15adI8euUazdIfN TE v uNaensLlanmhaIa
% = A a ' :’ L% = a A <\
vinnisAadenisayu lug 24 wila wuanhiurenszimeniniy 6 yilafensu
@ A a oA (Y ]
$rlden Sunsudaniy azladthu nuwa suwe uaz wg Jdszanininlunisadidaiy
o d" P! :’ ) &KX o 2 [ [~ A 3‘ a/
Sovaauwasnsy Taadiieald 100% duiwndniszauaudluiyve s U UTIHIIN
v b
HedududuSouazalseuds lunaududu o (petroleum oil 0.6% luin, 0.1, 0.2, 0.3, 0.4,
o 8/

0.5 182 0.6% TN1INATBITIUIU 3 §1 BImsasIdumsasIinmsameveunaenss land
Vv v v
18 6, 12 uay 24 ¥ Tug

L L4

4.2.1 MsnaaeuseaunIuiiivue s urs Nszvadad s avaundan seland
1Na
v oA o o A a Y] A =
INAITNARBINT I 6 93 11U vdamINAIsnade Wi utensuanneud11dfend
9 8 .
UszanFnmlunssidudiioveunasns Taadiiann 16 100% faawdudu 04 %
= 2/ o/ @ o a 9 9 & vy v [
soanaunAnliuveNs TN Sumsilandy aglafdn aaung Felilianuuandreiu
8
N9aDA seannApiuneNsZIveINWYE. UAazNg  TasleRs 1n1sATEINY 87.1, 87.1,
86.3, 66,5 10T 34.9-mud1ay Taenia LG, 91l 048;-0.17,0.20,0.24, 0.31 Az 0.41 %
o @ t-‘i CS' & 7] :‘ (-] = 1 = =1
AWE1AD (915199 4.1 Vet 12 2 TaanasnIsnaaou 1uvsysvnsonmaud1udaeni
a oA Ve @ w y :l {
dszaninmmlunsaidadiiondense Taadsiaa 18 100% Aaddud1:0.3% y99a911A0
@ o = 9/ 9 &4 (=1 r @ aa A ZJ o '
funsulandu-ag lastug Fdlulanuneadsdun19ada saatmasdiiumeussmesn
AUNG DUIFY AZWY 1AINBATINITMUNINY 90.5, 90,1, 70.9, 54.0140%/29.9% AN A
Taedian LC,, MU0;14, 0.13, 0118, 0.19;0.21- 1188 032% AMA 19U (A15797 4.2) uazinm
[ ¥
24 %3 T19 W IR UKo U T NI uNSlanay uazeudanldeatidszansaiwlunns
v w' d o y 3‘ 1
shdanuTawiense Taadihain 18 100% Asnmdidu 0.3% sedasudens Infiu nung
aUIYY uazwg Inedldns1nsa8MmIng 95.0, 81.9,77.2 liaz 57.7% awdau Taelia LC,,
AL 0.09, 0.11, 0.13, 0.14, 0.15 Uag 0.20% awd1duaziianieaddndisanud 12 %2 Tug

(M5199 4.3)



27

3 [ v & w e Z‘ °
i 4.1 alefiFudmsmevesdufnioveundonse Tanfia Wilaparvata lugens (Stal)
9 9 v
nasnnRanus e wuneNsymeswAu Ul Tasdennanududuaie i
Taraimsannulasassing 6 42 1a9

- v % P15
siinveaiiniu IR

ATV HUVHUIUURDNIZITIY LCsn LC”
HoUIZINY

' 0 0.1 0.2 0.3 0.4 0.5 0.6

az'ladthu+p 0.0£6.2° 33.1£12.2°" 50.949.8™ 80.540.5" 87.1223™ 100:0.0 10020.0"™ 020 037
DUY+P 0.0+62° 213283 240409 368473 665£7.7° 91.1£1.9" 100200 031 051
AUNGHP 0.0£6.2" 30.824.9 47.248.2°° 58.848.9% 863213.2" 888+11.6" 947:9.1" 024 048
W+P 0.0£6.2° 14.138.6" 25.643.0°"° 18.0+4.0% 34987 76.123.8™ 8274120 041 0.69
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Effectiveness of Essential Oils of Medicinal Plants against Brown
Planthopper (Nilaparvata lugens (Stil))

Aksorn Chantawee, Jarongsak Pumnuan and Ammorn Insungl*

! Department of Plant Production Technology, Faculty of Agricultural Technology, King
Mongkut’s Institute of Technology Ladkrabang, Bangkok, 10520 Thailand

Abstract

Insecticidal property of essential oils obtained from-6.plants essential oils namely; dill
(dnethum graveolens Linn.),~star~anise (Illlicium ~verum~Hook.f.), lemon grass
(Cymbopogon  citratus.~ (Dc.ex.Nees)), \ \clove / (Syzygium “~aromaticumm  (Linn.)
Merr&L.M.Perry), cinnamon (Cinnamomum  bejolghota (Buch.-Ham.)) and betel vine
(Piper betle Linn.) against adult-of brown planthopper (Nilaparvata lugens (stal); BPH)
was evaluated /by using direct spray method. Those plant essential ‘oils at the
concentration of 0.2% it corporate with Tween-20, petroleum oil and white oil were
applied for 5'ml by Potter’s spray-tower under 10 Ibf/sq in. Ameunt of 10.BPH adults per
replicate were used for the bioassay with-5 replications.in’CRD. The-mortalities of BPH
were observed at 6 hrs after treatment. The results showed that essential oils of lemon
grass and star ‘anise in“corporate with petroleum oil were the most toxic-to-the BPH,
caused 72.0 and 68.8% mortality, respectively as well as the ‘both essential oils in
corporate with Tween-20 caused 61.3% mortality. Whereas, all essential oils in corporate
with white oil showed relatively low 22.4% mortality. The comparative study presented
that the insecticide (imidacloprid) at recommendation rate and double rate caused only
51.4 and '52.2% mortality, .respectively. (The ‘result revealed “the imidacloprid
(recommendationrate) + ‘petroleum, oil, and~imidacloprid (recommendation’ rate) -+
Tween-20 showed highest effective in"controlling the BPH showed 85.6 and 88.7%
mortality, respectively. Beside, essential oil-of lemon grass at 0.2% in corporate with
petroleum oil showed remarkably BPH mortality of 72.0%.

Keywords: brown planthopper, direct spray; essential oil, petroleum il
1. Introduction

The brown planthopper (BPH), Nilaparvata lugens (Stal) (Homoptera: Delphacidae) is a
serious pest of rice throughout Asia [1]. It is a rice-specific herbivore that ingests
assimilates from the phloem leading to stunted growth and a vector of grassy stunt and
ragged stunt virus diseases. Organophosphate and carbamate have been commonly used
in the field. But most of these insecticides are not high efficient for this pest, and the
resistance development makes even worse [2]. New types of insecticides (such as
neonicotinoids and phenylpyrazoles) were developed in the 1990s, and the population

) Corresponding author:  Tel: +662 329 8514 Fax: +662 329 8514
E-mail: (Email: kiammom@kmitl.ac.th)
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densities of BPH have decreased in Japan and other East-Asian countries [1]. However,
since 2005, insecticide resistance against some neonicotinoids and phenylpyrazoles (such
as imidacloprid and fipronil) has been detected in the three rice planthopper species in
East Asia and the Indochina Peninsula [3]. Also, the use of such pesticides does not
satisfy the modern pest management and environmental considerations [4].
Consequently, an intensive effort has been made to find alternative methods of pest
control. Botanical insecticides and microbial pesticides are highly effective, safe, and
ecologically acceptable [5]. Also, botanical insecticides make existing integrated pest
management programs (IPM) more effective and sustainable, while decreasing the
reliance on synthetic insecticides [6]. To date several crude extracts from the leaves and
seeds of the neem tree have insecticidal activity. against over 200 species of
phytophagous insects from several-orders, especially Lepidoptera and Orthoptera [7].
However, insufficient research has been done on hemipteran insect pests [4, 7]. The
increasing amount of studies on plant-insect chemical interactions in the last few decades
has unveiled the potential of utilising botanical insecticides-in the form, of secondary
plant metabolites, or allelochemicals, as pest control agents. This interest in natural
pesticides from/the leaves or_seed is providing. an alternative in pest management
programs to the synthetic insecticides[8]. The neem pesticides. inhibited the survival of
nymph and adult female. BPH. Results from nutritional in dices and. field experiments
suggest that the neem pesticides directly affect the survival and food intake of BPH
[9].The objective of this study was to evaluate effectiveness of medical plant-essential
oils; dill, star anise, lemon grass, ‘clove, cinnamon and betel vine against. adult of BPH
by using direct spray.

2. Materials and methods

2.1 Stock culture of brown planthopper;

The tested insects were obtained from a culture BPH maintained on Pathum thani-1 rice
in the laboratory of . Department of ~Plant-ProductionTechnology, Faculty of
Agricultural Technology; King Mongkut’s Institute~of Technology: Ladkrabang
(KMITL), Thailand. Adult colony. originally collected from-the field in Pathum thani
province, Thailand. Insects . were reared under laboratory-condition at temperature room
prior to use adult in the various bioassays.

~ 2.2 Essential oil pfeparation;

The essential oils tested were extracted by water distillation from the following plant;
seed of dill (4. graveolens), flower of star anise (L. verum), leaf of lemon grass (C.
citratus), bud of clove (S. aromaticum), bark of cinnamon (C. bejolghota) and leaf of
betel vine (P. betle). The distilled essential oils were stored in a refrigerator at 12 °C for
further experiment.

2.3 Experimental treatment;
The insecticidal property of those 6 plant essential oils against BPH was evaluated by
using direct spray method. Plant essential oils at the concentration of 0.2% in corporate
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with Tween-20 (Ajax Finechem), petroleum oil (SUN SIAM Co., Ltd.) and white oil
(Hasia Petroleum oil Co., Ltd.) were applied for 5 ml by Potter’s spray tower under 10
Ibf/sq in. Amount of 10 BPH adults per replicate were used for the bioassay with 5
replications. The mortalities of BPH were observed at 6 hrs after treatment. The
comparative study of the insecticide (imidacloprid) against toxicity BPH at
recommendation rate and double rate was also conducted. Abbott’s formula [10] was
used to calculate the actual death rate. The experiment was designed in three completely
randomized replicates (CRD). The data obtained was statistically analyzed by applying
analysis of variance (ANOVA) and Duncan’s multiple range test (DMRT).

3. Results and Discussion

The results showed that essential oils of lemon grass and star anisé«in corporate with
petroleum oil were the most toxic to “the BPH, caused 72.0+11.4 ‘and.68.8+16.3 %
mortality, respectively, as well-as-the both essential ©ils.in corporate with. Tween-20
caused 61.3+12.2 and 61.3+12.1 % mortality respectively. When all essential oils in
corporate with white -oilshowed relatively low, about 0-32 % mortality was'obtained
(Table 1). Essential oils derived from star anise was found to-have fumigant activity to
Tribolium castaneum and.Sitophilus zeamais ‘at the LC,,level, S. zeamais was ~200x
more tolerant than T. castaneum S. zeamais adulis were 1.7x more susceptible than 7.
castaneum_adults to, the’ fumigant action of nutmeg oil, (LC;of 45 and-7.7 mg/cm2
respectively) [11]. The ethanol crude extract of star anise to house fly larvae, Musca
domestzca L. and their development were determined by a dipping method. The LC,, to
the 2™ instar larvae at 24,48 and 72 hrs were 7.4x104, 4.1x104 and 3.2x104 mg/],
respectively. The number of test Jarvae developed to pupae and adults was less than that
of control group [12]. The essential oil of lemon grass affected 10 egg laid and emergence
of adult Callosobruchis Maculatus [13].

The result revealed the insecticide (imidacloprid) applied at recommendation
rate and double, recommendation rate showed -ouly 584 and 591 % mortality,
respectively with non significant difference at p<0.05, The-imidacloprid (recommendation
rate)+petroleum oil and imidacloprid (recommendation rate)+Tween-20 showed highest
effective in controlling the “BPH showed 185.6. and '88.7% mortality, respectively.
Whereas, essential oil of lemongrass-at.0.2% in corporate with petroleum oil showed
remarkably BPH mortality of 72.0% with significant difference at p<0.05 (Figure 1). The
result conformed to report [2], the BPH had potential to develop high level of resistance
to imidacloprid. The selected resistant strain showed obvious cross-resistance to the
acetylcholine receptor targeting insecticides.
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Table 1 Percentage of mortality of BPH after treated with various essential oils in
corporate with Tween-20, petroleum oil and white oil by direct spray method

at6 hrs.
% Mortality
Essential oil Adjuvant

Tween-20 Petroleum oil White oil
Control 0.0+0.0Ac 6.03+6.9A¢ 0.0+£0.0Ab
Cinnamon 36.9+10.3Ab 38.6:2.1Ab 9.4+3.7Bb
Star anise 61.3+12.1ABa 68.8£16.3Aa 32.4+15.1Ba
Lemon grass 61.3+12.2Aa 72.0£11.4Aa 6.3+10.8Bb
Clove 39.5+7.3Ab 44.4+6.0Ab 13.2+3.0Bb
Betel vine 7.4+12.8A¢ 17.3£10.6Ac¢ 3.4+£2.9Ab
Dill 11:9+2.8B¢ 47.6+4.1Ab 13.3+18.9Bb

"Means in row followed by the same capital letter and means in-column followed by the
same common letter were not significantly different (P< 0.05) according to DMRT

ATSLLLALAUIL) FRSA JUA ¥ CARL

Figure 1 Percentage of mortality of BPH after treated with: Tween-20-(T),petroleum oil
(P),  white oil (W), imidacloprid (recommend rate)(RR), imidacloprid (double
recommend  rate)(DR), -imidacloprid  (recommend - rate+Tween-20; RR+T),
imidacloprid (recommend rate+petroleum oil; RR+P), imidacloprid (recommend
rate+white’ oil; RR+W)_and lemon grass 0.2%+petroleum oil:by direct spray
methodat 6 hrs.

4. Conclusion

Insecticidal property of some plants ¢ssential oils against adult of BPH was evaluated by
using direct spray method. The essential oils of lemon grass and star anise at 0.2%
concentration in corporate with petroleunt oil were the most toxic to-the BPH, caused
more than 68% mortality. :The comparative ‘study presented that the insecticide
(imidacloprid) at recommendation rate and double rate caused only-about 50% mortality.
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Abstract

Insecticidal property of essential oils obtained from 24 plants against adult and nymph of brown
planthopper (Nilaparvata lugens (stil); BPH).-was evaluated by-using direct spray method. Those plant
essential oils at the concentration of 0.5% incorporated with petroleum oil were applied for 5 ml by
Potter’s spray tower under 10 Ibf/sq in. Amount.of 20 BPH adults'and nymphs per replicate were used for
the bioassay with 3 replications in CRD. The mortalities of BPH were observed at 12 hrs after treatment.
The results showed that essential oils .of dill (Anethum graveolens Linn.), star anise (Illicium verum
Hook.f.), lemon grass (Cymbopogon citratus (Dc.exNees)), clove (Syzygium aromaticum (Linn.)
Merr.&L.M.Perry, cinnamon (Cinnamomum bejolghota (Buch.-Ham.) Sweet) and betel vine (Piper betel
Linn.) were extremely toxic to the BPH, caused 100 % mortality. The _test against adult and nymph of
brown planthopper at the concentration of 0 (Petroleum oil 0.6% in water), 0.1, 0.2, 0.3, 0.4, 0.5 and
0.6% was then performed. The results showed that essential oils of dill, star anise and lemon grass at the
concentration of 0.3% were the most toxic to the BPH adult, caused 100, 90.5 and /90.1 % mortality,
respectively as well as their LC, were 0.11, 0.13 and 0.18 % , respectively. Essential oils of dill, clove and
star anise at the concentration of 0.4% were the most toxic to the BPH nymph, caused 100% and LC,,
were 0.14, 0.18 and 0.19 %, respectively.

Keywords: brown planthopper, direct spray, essential oils, petroleum oil
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Fig. 1 Percentage of mortality of Brown Planthopper after treated with 0.5%essential oils + 0.6%
petroleum oil by direct spray method at 12 hr.

Galangal

Table 1 Percentage of mortality of BPH adult-after treated with-various essential oils in corporate with

petroleum oil by direct spray method at 12 hrs

% mortality

Essentail oils concentration LC,, Slope SE

0 0.1 0.2 0.3 0.4 0.5 0.6
Lemon grass 0.0+4.1C 41.1+14.2Ba 53.4+6.8Bb 90.[+2.4Aa  91.3+15.0Aa 100.0£0.0Aa 100.0£0.0Aa 0.18 8.06 0.56
Cinnamon 0.0+4.1C 42.8+12.3Bab 49.548.6Bcb 54.0+11.9Bc 192.0+£13.9Aa 100.0+0.0Aa 100.0+0.0Aa  0.21 6.68 0.46
Clove 0.0+4.1D 40.949.4Cab 56.434.4Bb  70.9+7.2Bb - 96.146.8Aa 100.0+0.0Aa 100.0:0.0Aa 0.19 7.67 0.53
Betel Pepper 0.0+4.1D  27.3£9.1Cb | 30.848.7Cc 29.949.8Cc  66.2+8.9Bb  86.4+8.9Ab 100.0:0.0Aa 0.31 5.01 0.38
Star Anise  0.0+4.1D 61.7+13.5Ca- 71.1224.5Cab 90.5+8.7ABa 92.8+12.5ABa 100.0£0.0Aa 100.0+0.0Aa . 0.13 7.61 0.56
Dill 0.0+4.1D  61.5£7.5Ca | 81.448.0Ba; (100.0+0.00Aa /100.0£0.0Aa | 100.0+0.0Aa 100.0+0.0Aa. 0.11 13.93 1.19

“Means in row followed by the same capital letter and means in'column followed by the same common letter were not significantly different (P< 0.05)

according to DMRT

Table 2 Percentage of mortality of BPH nymph after treated with various essential oils in corporate with

petroleum oil by direct spray method,at'12 hrs.

% meortality

Essentail oils Concentration LC,, Slope SE
0 0.1 0.2 0.3 0.4 0.5 0.6

Lemon grass  0.0£0.0E  18.5+2.4Da 24.3+8.6Dc 33,8+34Cc . _63.7+3.8Bc . 96.7+5.8Aa 100+£0.0Aa  0.31 6.70 0.42
Cinnamon 0.0£0.0D  7.0+12.2CDa 19.3£4.6Cc_ 39.6+17.8Bc  53.0+8.9Bd..~100£0.0Aa  100x0.0Aa  0.33 7.84 0.50
Clove 0.040.0E  29.1+11.7Da  53.7+13.6Cb  86.1+0.8Bab--100+0.0Aa  100£0.0Aa  100x0.0Aa  0.18 1034  0.76
Betel Pepper  0.0+0.0E 1.6+2.8Ea 35.843.5Dbc  73.6+4.6Cb  815:57Bb  100:0.0Aa  100:0.0Aa  0.26 9.57 0.65
Star Anise 0.040.0C  25.8+25.0Ba  32.0+21.2Bbc  94.7+9.JAa  10020.0Aa  100%0.0Aa  100+0.0Aa  0.19 1158  0.87
Dill 0.0£0.0B  34.5+46.6Ba  80.9x18.3Aa  1000.0Aa 100£0.0Aa  100+0.0Aa  100£0.0Aa 0.14 1531 1.39

"Means in row followed by the same capital letter and means in column followed by the same common letter were not significantly different (P< 0.05)

according to DMRT
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‘AruaNwABNsE Tand1a1a, Nilaparvata lugens (Stal) (Delphacidae : Homoptera). 313813 NQagda)
e, 30(1): 17-24
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iwaanszlaadihn1a Nilaparvata lugens (Stal)) (Homoptera: Delphacidac)

Effectiveness of Plant Essential Oils Incorporated with Petroleum Oil to Control

Brown Planthoppei' (Nilaparvata lugens (Stil))

[ Y é do & ° a das
ONHT IUNTINT' I59AFNA YUY’ B1uT BUNTFH'
Aksorn Chantaweel, Jarongsak Pumnu‘anl, Ammorn Insung1

' nazmalulainsnyns aoiltuna I advsveuindudinamisatanszils ngaunna 10520
! Faculty of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang,

Bangkok 10520

ABSTRACT

Effectiveness-of three plant essential oils, namely dill (Anethum graveolens Linn,), star anise
(Illicium verum Hook.f.) and lemon grass (Cymbopogon citratus (De.ex.Nees)) incorporated with
petroleum oil, in controlling brown planthopper (BPH) (Nilaparvata lugens (Stal)) was investigated in
insectary condition. The amount of 80 BPH adults and nymphs were released in the test cases
containing 2 month old ‘Pathumtani 1 riee 'seedlings. The mumber of BPH was observed after 7 days
and then spraying essential oils, incorporate with petrpleum oil at the concentration of 0.5% was made.
The insecticide (imidacloprid), Sunsoil petroleum oil at recommendation rate’and water (control) were
also applied. Then the number of survival BPH was counted af 1, 3,5 and 7 days and compared with
control. The experimental design was RCBD-with 3 replications and 6 treatments. The result revealed
that most plant esseﬁtial oils incorporate with betropleum oil showed the high effectiveness to BPH.
Therefore, it could reduce the BPH number 81.3-91.5% with non-significant difference amoung them
and showed better result than that of insecticide (imidacloprid) or Sunsoil petroleum oil alone.

Key words: dill, star anise, lemon grass, insecticide, rice
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afadtinsesafniinu g na R (water distillation) 11141287 3-6 92 Tus au'l@d2uff
duintumeuszme Tudamduiiwumeussmeiy Tunedii@inlddufeungd 10-12 °C

a1 lunisnaassds 1

a A =) a wa
manaaevilszanEmunlulsussul iidns
1] 9
Tddundrdmlyusii 1 019 2 ey Mimzdeslunszannqualensimageua1vie ¥uA
0 ' v o w Y :’ o @ [ :J’
0.4x0.8x1 a3 msildesdudnamaonss Taadima $1u3u 80 dadensmaney niwIniy
¥ 9 9
3 Ty guifudnnumdenss Taafihaa JehmsRanumsauusunsnaaedsiieeg asil
g |

1. nguaIugy (1)

2. AN WNAS (imidacloprid) MNsaT IR MU
:‘ R = o/ o 0
il Tasifon awdasiduuzin

2
o/

9
duneuszvsndmeudlien (0.5%) + 1aiutl Tas@en (Sunsoil® Petroleum)

>~ w
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¥
o o

9
5. diuveuszmennag 1adthu 0.5%) +1iiull Tas@en (Sunsoil® Petroleum)

0@

k3
6. niunsuszvenndunsilanau (0.5%) + iuiudl Tns@en (Sunsoil® Petroleum)

Qe

9 Y v ]
0y quiluduumanse Taadiiaafisendia A1 1, 3, 5482 7 T4 URUNITNARDY

s

o
11UU RCBD 14724 3 41 3 A59915NAa04

a dy’
MTANTITHVBYD
o { :/‘ a I'd
INUAUMINARBUY RCBD yazihideyananisnaneedl lanenuauiliasziaaiu
sdsdrnmeznSoumsuauuana s e niNANR AeUe s FINAae98 1835 (Duncan’s new multiple

range test) DMRT N152AUA 15231 95% Taald 11sunsuduiazalsas

Han13NAa0 ez el

'inﬂmi‘nﬂﬁauﬂiuﬁm%ﬂ1'wmaaﬁyﬁuﬂamwmfmmﬁﬂui’fmﬂﬁaﬂ Junsulandy uag
m”lmmummmmu 0.5% ﬂ“lqmuﬂuumuﬂTmmau nﬂsaumaunummumm (Imidacloprid)
Amwumummmmmmsm °lumimnﬂmwaaﬂszﬂﬂﬁmma TulsaFoulgiiams Tauduiy
ﬂ1mmwnﬂﬂinﬂﬂﬂummmaﬂmcﬁmmwumiw 1, 3,502 7 3 #A9INN1TNANBINU I SEnT
mm“mamnwwuu‘lwmmmﬂ*n“lsvsmnuumuﬂTmmauuﬂi“ﬂmmw“lumsmxwaﬂﬂiuTﬂﬂ
ﬁummm@mmsﬂaﬂmuaumaﬂnsﬁﬂﬂﬁmma“lﬂﬁmﬂ 81.3-91.5% (1581178 UNVAGUAI LAY
qN"lnnmmmmmanumqﬁﬂm AR STRY 'immmﬂamimuum (Imidacloprid) mm@m
Amuzai ’miﬂiﬂﬂﬂ‘ﬂiuslf’lﬂi!WﬂUﬂ‘i“’Tﬂﬂﬂummmm)!WEN 57.4% Aﬂiﬂumaunuﬂaummm ¥9
uﬂivﬁmmwmnmwmﬂﬂmmuﬂTmmﬂmwmamamm fﬁiﬂiﬂﬁﬂﬂi”‘h’Wﬂi!WﬁﬂﬂiuTﬂﬂ’d
amae 35.1% mmumamﬂmunaummu (Table 1) Tﬂﬂumuwamwmﬂﬂwnwwnu"lwsm
3 il ‘w"lmamuumummmﬂuuﬂswmn‘ﬁmw‘lumsmuwaﬂﬂivTﬂﬂﬂmmaﬂaummmwaﬂ

selaniianfisendidnAeries10- -20% GJN"lmjmmamﬂmaﬂumqﬁﬂm:mNﬂumumu'w 3
Lﬂuﬂu"lﬂ mumﬂwmsmnmm (Imidacloprid) @nuammmuum W numAsnss Taadihaa
fiseadiamie 2040% daudsud 3 iluguly mums“lsvmumﬁmmamwmaﬂmﬂmu
s ﬂmmwmummﬂumiﬂmmwaﬂﬂ's 2 Tandiaa mnmmumaﬂniﬂﬂﬂauwnamaﬂ
T30 40-50 % 4 7 a‘u (Figure 2) cmmﬂﬂ1smamuﬁm'1wmmmmuwﬂusumamnwqfﬂuu”lws 3
¥iUa m‘lm’mnuumummxaﬂu Aefioudrudden Sunsudandy uazay "lﬂ'smu Y
ﬂszﬁwﬁmww'cm FINBANRDIAUNITTIB1UYBY Chantawee ef al. (2012) wuiniwueuTZIvY
mﬂ@w‘lﬂﬁ”ﬁmuauﬁuwizﬂﬂﬂﬁuﬁ“l%'i"mﬁ'm%ﬁummxﬁauﬁmmwuw 0.2% ﬁﬂuﬁw%mw"lu
msmmmmzwmrwaﬂﬂiﬂﬂﬂﬁmmamﬂm1mJ 72.0£11.4 110% 68.8+16.3% AW 1AL anmmu
iwmmmmuﬂamwmmmmﬂum’uﬁaaﬂ Sunsudandu uaza "lﬂ'imu ‘nhimnuumu
Vas@eudinamdudu 03% uﬂizﬂmn1w1un15m1mx¢1mﬂﬂumLwaﬂnsﬂﬂﬂﬁumymmmu
100.0,91.8, 68.8 % amd 19y Taadia1 LC,, M1y 0.11, 0.10 4z 0.14% mud ey vaziisiuvey
szmenndrudaden uaySumsilandn Aldsusuiviudlas@oafanudutu 0.4% i
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ﬂswfmﬁmw“lumimm@aummmaansﬂmﬂmmammu 100.0 % Tﬂfmm LC,, 1101 0.14
Uaz 0.19% MNAIRY (BnYTUASAMS , 2556) uaﬂfamumwmmmmummwmﬂmﬂmﬂu
funnJaaﬂmmﬂiwammwﬁlusﬂmmmsm Sudamsnel smmmiwmuuﬂuﬂmmuawmmmﬂ
Yaaueautl$®nA18 (Chaubey, 2007) muumuw@mumammumuﬂﬂnau Ho (1995) 18318911
NiszanEamlunisaiweantlumedlssrsdn 100% fanmduda 0.01 g/ml UAZWUMH
A0AAReINY Pushpanathan et al. (2006) iwamqmmuﬁamvmmmﬂ 2 lndthu Cymbopogon
citrates uwameﬁﬂmsmwamﬂmfmﬂmma‘n 2,3 102 4 wawmmswﬂaaq 24 %2 Tuq fidn
LC,, WU 144.54+ 2.3, 165.70£1.2 1Ay 184.18+0.8 ppm ANEIAY uazmmiﬂaummiaw"lm"lmﬂu
100% ﬁ 300 ppm

Table 1 Average percentages of survived brown planthopper (BPH) s Nilaparvata lugens (Stal)
caused by various treatments at.1;3, 5'and 7 days

% Survived BPH " %
Treatments bef - 1 -d N Decreased
efore spray ay ays ays ays at 7 days

Control (water) 550+£0.25A  4.75£1.75A  ° 44243 21A ~ 4.17+1.01A ~3.67+1.66 A 0.0

Petroleum oil 5.31+1.97A~ 3.44+0.94AB, 3.00+0.89AB~ 2.38+0.32B 2.38+0.85AB  35.1

Star anise 60.75+2.13A ' 1.25+0.54C ) 1.1320.63B~ “0.88+0.32C 0.63+0.32C 83.0

Dill 5.75+1.02A 1.56+1.05BC  1.06+0.66B,0:942+0.38C <0.31+0.38C 91.5

Lemongrass 6.00+1.65A 1.56+1.14BC < 1.06£0.63B [ " 0.63+0.83C- 0.69+0.77C 81.3

Imidacloprid 4.81+£0.99A2.75£1.97ABC 2.00+0.91B 1.69+1.21BC 1.56+1.36BC  57.4

%CV 26.8 52.7 65.2 44.8 66.7

" Means in column followed by the same capital letter were not significantly different(P> 0.05)

according to DMRT.

100
5 90 R
@ 80 X\ \ —&— control (water)
4z AN TNGTHe -
£ & 70 \\\ N 3 —— Star anise
3 60 : —&—Dill
S8 s 4 N\ .
o % 20 AN \ ~——0 —¥— Lemongrass
5 5 AN o R— ¢ —*—Imidacloprid
§ ” 20 N —8— control (petroleum)
v
o 10

: 0 T T T Y 1
before spray 1 day 3 day 5 day 7 day
Date

Figure 2 percent survival of brown planthopper (BPH) ; Nilaparvata lugens (Stal) caused by various

treatments.
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TleLﬁfmiumiﬂ’mﬂuxwﬁyﬂnsﬂﬂﬂﬁﬁymm, Nilaparvata lugens (Stal) (Delphacidae :
Homoptera). M3MsNQuazdnlIing. 30(1): 17-24

S5 Summd 9398dnA wuraw uazdws Sunided. 2556, UszAnEnmihduneussmenn it
ayulwsdedigounnsdfinoveunaonsy Tnnfiaa (Nilaparvata lugens (Stal)). #¥{1
40 (undinde) Tu: mytszpdnnsRyaauurand aded 12 Jufl o-12 WOHNAN 2556
guiinssenisuazastlszam luma viamn nammna.
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