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ABSTRACT

Study on background information of 90 growers from Banglen district, Nakonpathom
province, SaiNoi district, Nonthaburi province and Chaleamprakiat district, Nakonsrithamarat
province was carried out in February 2554. The results indicated that there were more female
growers than male. Their age was between 41-50 years. Most of them was graduated with the
fourth grade level and had experience of asiatic pennywort cultivation over 10 years. Most
plantation areas was average 1-3 rais. Some areas were equipped with a water sprinkler system.
Most growers use chemical fertilizer 15-15-15 and organophosphate insecticides for controlling
leaf eating caterpillars especially cutworm which destroyed most of centella leaves. Metalaxyl
was most used for fungal disease control.  Pesticides were sprayed every 7 days and they
preferred the knapsack spreayer with power engine.

There are two important insect pest of asiatic pennywort, including Zonoplusia ochreata
(Walker) and Diasemia accalis (Walker).

Asiatic pennywort cuttworm adult is a small medium sized moth, measuring length from
the head to the end of the abdomen 12.51 mm. Wings and body are brownish. Each front wings
has a tilt gray bar. Z ochreata is a holometabolous insect which undergo a complete
metamorphosis involved the transition from egg to larvae, to pupa and then to a winged adult.
There are five larval development stages. An egg hatchs into a first instar larvae within 3.90 days.

The five larval development time were at 3.70, 2.70, 2.80, 3.70 and 1.30 days, respectively. The
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pupal stage lasts for 8.70 days thereafter emerge into adult butterfly and lives for 12.30 days. The
most destructive damage to asiatic pennywort was the 3" and 4" instar larva.

Diasemia accalis is a small sized moths. It has front wing and rear wing patterns. The
length measurements from head to abdomen 7.59 mm. If is a holometabolous insect involved the
transition from egg to larvae, to pupa and then to a moth. There are five developmental larval
stages. The eggs hatch into larvae within 3.20 days. The developmental time of 5 instar larva was
2.20, 2.00, 2.00, 1.40 and 1.80 days, respectively. The pupal stage was 7.00 days and adult
lifespan was 3.80 days. The most destructive damage to asiatic pennywort was the 3 and 4"
instar larva.

The efficacy of neem extract (80 ml / 20 L of water), Piper ribesioides (300 mi / 20 L of
water), Bt (80 ml / 20 L of water), and the integrated insect management method (IPM: using
mechanical and cultural control in combination with biological substances) was carried out to
control Centella asiatica leaf eating caterpillar, Z. ochreata and D. accalis. The control group was
sprayed with water. The studies was conducted at the Suan Luang Rama 9, Nongbon subdistrict,
Prawet district, Bangkok. The five treatments were arranged in completely randomized design
with 10 replications of planting three times. The ) 2" and 3" experiment was from April 2 to
May 22, 2554, July 2 to August 21, 2554 and 1 October to 20 November 2554, repectively.

The first experiment indicated that after the first two applications, the best way to control
asiatic pennywort cuttworm and D. accalis was an IPM methods following by Bt (80 mi / 20 L of
water), neem extract ( 80. ml / 20 L of water) and Piper ribesioides (300 ml / 20 L of water).
After the third applications, it was found that the effective methods in the prevention and
elimination of the Centella asiatica leaf eating caterpillar were Bt and IPM.

The second experiment showed that the controlling measure for Z. ochreata and D.
accalis was Bt (80 ml/ 20 L of water) and the IPM method followed by neem extract (80 ml / 20
L of water) and Piper ribesioides (300 ml / 20 L of water), respectively.

The third experiment showed that the best performance in controlling Z. ochreata and D.
accalis was Bt (80 ml / 20 L of water) followed by the extract of neem (80 ml / 20 L of water)
and Piper ribesioides (300 ml / 20 L of water), respectively.

These three experiments showed that Bt (80 ml / 20 L of water) and the IPM method was
the most effective way in controlling populations of Z. ochreata and D. accalis followed by neem

and Piper ribesioides extract, respectively.
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ARSI (Piper extract)

azdniifenuiiodeniulmundozfosiun s srAnidu azdu azdiu
s Ineenand Piper interruptum Opiz $aoglud Piperaceae azdndhdTiodes
annanae Hdeudes e lThuduen mhdamuanadiaeihudused nldenreushsou
ilelidum lwdhilufe: gl1vSagiluven Feeadufi vunanta 5.5-17.5 wudnms om
17-26 wudwas Iaulufos daeluiFewman aensenilusesiiin faiu asntossanu
wiu adwaenwsn Ineniedld Yenenmadiosas o1 10-15 wuRIAT AMuveAsne 1-15
wuawas lillvu Yeaonmeafiosn 5-18 UAA AMUTOABNETD 3-3.5 WwuAAT 11U
dszaunay luflvu seanaamemiouoniiu 3 unn nadeutanaw Soedauintuunuma #a
soulididen wogniunend Sewatna 1520 wuAwas Tidduna venewugTasntsng
wia uozdndine suldaludusauge soedd Surueeitls seumeamdulduing
ng azfuiimseengns pipercide, pipenone U0 piperine arAuTlsaiiindou sy Tond
nen swduanlud1d udyndon udld udtia udsgiints udaulunsummzuas Tatia
yldmeose 1hyesg @6ud AFesquns uasdFes 33290, 2548) Tudumstlesdumida
uuasfagie nunasatannazduaududy 10% ildnusunszfaie 9%6% naenn
85w 72 92 Tas (ugan quiise ungdrans lig n. 2551)

Sounniie Bacillus thuringiensis (Bt)

wuafieiif gousndelfefusn Wl as. 1901 TaTnFadnenmgiu Joh
Ishiwata Shigetane FldwuidoinanueutnuiiEiuTin “Sotto disease” HALAIIOT Bacillus
sorto ua W &TMssnuiinld deanludl as1915 Wnineenanssnivesiudiodn Berliner
Rusnideuuniidsriin@ortuinausadladinedaiion Anagasta kuehniella uog \ARsTo
N Bacillus thuringiensis #u¥oilosfinufio Thuringia Ussmewesull (aiduns wasu.
2552) wundi3eTifi Saegluled Bacillaceae WunuafiGounsuian adnaies1d dwiso
w3y Wluanmiiiomafisadimiss udvairademledszdosmseimaethaduil wadl
silsedluriounss v 1-12x3-5 luaseu deuiidaounanoam 2easFinvesiifiuie
penilu 2 szezde sTezmusdguazssezmsadnaded luvnsfiwadeglusseiiy iedi
e msgAvaNyIel annedoumuzay mlefwewann duwadzivisuase melu
e 12 $2Tue wadlinsuvieda Aefudlumegnld ndanmiu 2448 Salue Tfesfin
adwmlefuarsdnlusiy  dezdedudlergomidinferns  uazanmuandoni
mnzay  madeadeezintumelusumleilmedunilveswad  adedssnude
mudousozanutuds  Sehliificnnsegienlfluconeilivineay Tu

vaziRenufitnedndmveuwadezlimsadeninTilsdu - Tnosziadsauyssindounums
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Diasemia accalis

drsnsssnauasAndnyarmad whoeveunsdagioun - inufenusy
nszdafaun uognueu D. accalis muluutomanesiilifins9msedl faauna .8
varuesueu wallszid njemne ufedias deluiidiSnny nquandiguas
Farinen nsadnmainuastieduunshia

32.1 SumeunsfnuTeesdianueunsefiaunuas e D. accalis

1. Pudeiimusunsziaun uaznueu D. accalis nnwaamansainn

Gestundesnanadinle 1A 7.0 x 9.5 x 4.5 QMRAUALAT Naosag 1 wiia TnoiRoalu
Woulfiiams Wluhusaadiuems

A Qs [-%) 4 Y Qo Qs ) o 1 -\
2. wedlududy i Wasssuduioswiu Insuensiasulunassnaraanla
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YA 18.5 x 27.5 x 10.5 gnunAdimuRmas inunfilgnlunszmeninaiin i nelu
naed uazﬁ11§1?¥mam§1n§uwﬁﬁ ladaemaaanlane3nelundeaiediuemmsiug
Fudtute wnszieneld

3. Aowdnuazmsnld szesnmnsineennnls uazuendanueuiinn
pan9n 14 lnie WWidselundomana@nle 1119 6.0 x 6.0 x 3.0 QnNARIUANAT NABIAS 1
& viane 10 ndes TuitnszeznmmaniyduTavessamuenluudazdo sunszviadh

anuduaziludadiuie

33 mallesumdanueniimedn;iunlasIBumuney

3.3.1 gunsal
1. nuounsefiiaun Z ochreata
. YUBU D. accalis
. B‘e’mmﬁﬁﬁﬂ Bacillus thuringiensis var. aizawai

I3 ANATZIAT

2

3

4.

5. AEnAaTAI
6. Yhnau

7. assuly

8. UBANDIDA

9. fmmu

10. liafaunea

11. d1d

12. Hula

13. wiaAIAUas

14. finines

15. Waeulsdwues

16. 1H309UATS

17. m‘l?»l?ﬁﬁﬂﬁ (OHAUS 7' U Explorer)

18. AdesawgUatABa (FINEPIX §u JV 150) FUJIFILM

19. ndeeganssemiaaes 1o luTasalnal (Nikon 1 DS-L2)

20. NABINATAANTE YUIA 7.0 X 9.5 x 4.5 QAIANIBUAINAT, 18.5 x 27.5 x 10.5

QMNARUANAT LAY 6.0 x 6.0 x 3.0 YAVIANIFURLIAT
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3 o2
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agd  aa o a ¥
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o Y .
n35UAEN 2 5015 Wasazduluueanesadsns 300 uas/ 1120 aas

o Y
A57U5N 3 M3 19 sazet 9ns 80 wa./ 11 20 Aas

oy

o y
N35335% 4 35m3 19913 Bt 8a51 80 wa/ 1120 Qe

]

n35NIEN 5 W silesnuuuumaunEIU WU bio-intensive integrated pest
[] Y 5 yé (X
management 1A8M3 19015115210% bio-insecticides $2ALITnAUAZ IBYANTIN NetiYuBgAY
o Pa X 4
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J Q [J U o a an g
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o T g \ o
gn$12 831U 1:1:1 NTEONAL 4 AU sail Idquyniu
A o a a 2 v g4 4 o ' e g
3. Wethunissgau lnadtauenule@uyiimsnumsi lamadey muusu
[} H } A } A
asnaaeelunssudin 1-s wuasildmadeunn 7 Su saudnusnanua 8 ase uasldms
1Y ' acd aad = a1t s @ o
Wwludwdrennitms assuiEn 1 mmensuiiurh duiinsllesnumsauuunauneau
d @ 3 Qo v
wlFtvanssuna Tnasmnums Idmsdanm 11uagnmﬁumnuauﬁséanﬂﬂu'lmmz
a da X
arud@enenaYY
\ ¢
4. mapudaya hinsaniniuSiuuraIteuNUmINATOUATILN UAZ
NANUMIT I INATEY 1 U
a d Y a o 1 Ay o 9 -
5. madmszdeyauazmanaatitunluuanssuds TamhdoynumBeuiioy
#msmizianmuulsdsuuazn sufsunanuuand199275 Duncan’s Multiple Range

A o A &
Test (DMRT) N5eAUAUITONY 0.05%
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4.1 maminadeyanisdgniunmenism azmisldmamiidnudagivves

wunsnsfgniaun ludiniaunsign Saminumys mzdimfauasassssuny

4.1.1 foyattuguveunyATAT

vinmsdumtiinuasnigianimun suneutaau S iaunidsy suneInsiiey
Jandauumd uazdunamiunszifesd Sindauasaisssusiy Sandaaz 30 518 Taold
uyuaeua wu%ym’?‘;ﬂ'zﬁ'mnymnsﬁaé

inuasnsdUgmbunsiniaunasyy Simdauunis uas S dauasei sysuse
NYATNITIETOTAZ 36.67, 26.67 LAz 46.67 ATUAIAY UazinuaInIngsTosas 63.33,73.33
uag 5333 adiay wie lausauna 3 Senda finuasnsniedesas 36.67 HAZINKATATUY
fovaz 63.33 nindoyandruaas liiiuiuaussnsdilgniundauing e fhumandga
WINNTUNAYIE (157 4.1) presnnnninuasnsnaeiennmsiuniee luiude
deusduby duewwenuasnsdilgniunlusamiauasguuas Sansauuny v
sumdsogluudazdrsditindRssiusmannnniigadie Togsensis 41-50 T Andiusiom
fovnz 43.33 sosnsuniiudliongsenine 51-60 T Aadludesay 23.33 uag 33.33 uaz 914ge
a1 607 Anifludbens16.67 uazdeens 20,00 dauinpaIngegdnt 31 T idesiigaie
$oene 6.67 unedornz 3.33 FuanAnnnnuasnsludimtauasedsssusy ninmsdise
wuiunuasnsgilgniundauing forgegrening 31-403 Aadiuiouas 4333 sesasuiiu
inuasnIfineIgszndie 41-50 1 wozegandt 315 Aadludesas 20 uazdevas 16.67 dau
inymsnIfiTey Aaud 51-60 8wl audaunuainsiterygend 60T Sifhusanles fn
fludovas 1333 unzdeuns 6.67 amddy (a131eil 4.2) lufwumsdnyunuasnsdaning
sumsfnymzfusunlszondnu @il 4 Simmumniiqafiederas 52.22 sesaundiudeudu
Yszonfnuiif 6 Samdevas 27.78 unzovas 14.44 Hudouduisondnmaoudu dau
Fsennunasutlmelesfigafiedosas 5.56 nmsneznuiunsasnsdigniundaulng
sl ondnuiti 4 dadunnsgarmiumdeyamednidrins luntsnaunuiagiy

agndilszaninmldusnuasnsnguatot i (a3 1ed 4.3)
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M31a7 4.1 NAYBANHATNINGUAIBER Tandaunsilyu uumyS uasunseisssuse

Suunyasns Gesa)

Nl unsilyw U UATAIBIINT Y 59U
N=30 N=30 N=30 N=00

9o 36.67 26.67 46.67 36.67

na 63.33 73.33 53.33 63.33

M3 42 DIUBUNYATAINGUAIBEN SInIAUATUTN UUNIS LazunsASEITUSIY

o +'4
VUIULNBATAST (7B8DY)

818 . unsyu Humjs UATASES TN 3
N=30 N=30 N=30 N=90

w1317 6.67 333 16.67 8.89
31-401) 10.00 6.67 43.33 20.00
41-50] 4333 36.67 20.00 33.33
51-601] 23.33 33.33 13.33 23.33
g 60l 16.67 20.00 6.67 14.45

M 43 SZAUNISANEIYBINYATAINGUAI0E1 SanTaunsilgy uunfS uaz

UASASEITNTIY
Snunuasns (Souaz)
sTAUMIANN unsilgy Huny3 UATATEI T 59

N=30 N=30 N=30 N=90
1.4 46.67 83.33 26.67 52.22
1.6 30.00 10.00 43.33 27.78
u3 13.33 6.67 23.33 14.44
u.6 10.00 0.00 6.67 5.56

A L]
duszaumsal lunsidgnitunveanbasasne 3 Sanda  wudwneasdaulngd
o X . '
szaunsailumstlgnmiuadiunat 103 July fswnanniiqafiedesas 37.79 sesann
TRunngunsasnsflgniwnadiunm 463 13 Y uag 79 T awdiy Aadludwauies
L]

AL 24.44, 23.33 uaz S92 10.00 MUAIAY (A15199 4.4)
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A o ) o [ ] [y Qs a
A1TNN 4.4 ﬂiz’d‘uf'l'litlﬂuﬂ'ﬁﬂﬁmj’mﬂﬂﬂiLﬂ‘HﬁiﬂSﬂi’]Uﬁ'JﬂﬂN ﬂdﬂ’lﬂuﬂiﬂﬂﬂ HUNY;

HAZUATATBITUTY
snnineasns ($evaz)
Uszauaseily unsilgu uunjs UATHT I T 5
msilgniiun N=30 N=30 N=30 N=90
1-3% 30.00 30.00 10.00 23.33
46 2333 20.00 30.00 24.44
7-9% 10.00 13.33 20.00 1444
10Ty 36.67 36.67 40.00 37.79

A’ 4 a e r r L] o -
4.12 Aunlgnuazuwamumsilfirauvssnuasningualed fandauasygu
a =t ' o w a ad 4 Y
UUNYT UOZUASAISSTNTI® WUTT InuasnItandaunstyutazuumyd Tiuidgnioun
b 1 1 J H o * 4 1, 3
Indifveiu Taoawasnsdalugezliiuimlgmiunegi 1-3 15 wnfige Aadhudouny
o W A’ 4 1 J ] [
53.33 wag 73.33 Ay seaniinunlgmiosndi 1 15 uaz 4-6 15 Tdmaudesaz 30.00,
o W LA o Ao J L4
20.00 Uz 10.00, 6.67 MUTIHY FIUNBATNININTAUAIASEIIU INuiidgniunng
$ : L o J i l& 1 1]
figad 4-6 19 Aadludesaz 3667 sesauniiituiitlge 10 1sdutlyl, 7-9 lsuaz 13 15

muday aadlusiuiesas 30.33, 16.67 uag 13.33 mud Ay (A15199 4.5)

d’ A’ d' L s @ L - o [y
MINN 4.5 WU'ﬂﬂQﬂ‘U’J‘Uﬂ‘UﬁNLﬂHWiﬂiﬂljﬂﬂ’mﬂ’lﬂ NH’Jﬂuﬂiﬂiﬂ HUNYI ae

UASASBITUIY
SIUMUINBATAT (%ﬂﬂﬁ%)
v{uﬁﬂqnﬁmn unsgu UUN3 UATATEITUIY el
YOIAHATNT N=30 N=30 N=30 N=90
voonn1 13 30.00 20.00 0.00 16.67
1-3 13 5333 7333 13.33 46.66
4615 10.00 6.67 36.67 17.78
7-9 15 0.00 0.00 16.67 5.56
10 4ull 6.67 0.00 30.33 13.33

anmulauiunvesnuasas Sivdaunsilguuazuumdiulngssonseaiiuulas  vum
] ] 2,’ "
anunhaesilaslszana 4 was sswnanlaslgayadiusenideuseuutlas daunaw

3 Qs A‘ $ bd -y L A
EJ’]'J‘U'HFJQﬂ‘UﬂﬂTWQIENW‘N‘?IuﬁSﬂ?TNﬂ$ﬂ1ﬂ1Uﬂ15Qllﬁiﬂ‘H'l NHATNIUHIUANATVIUNDNIT N
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dusimaunsaisssuny sslgnuuuvin Tasmshdwiufiunndgniiunqu q ag 1
L 4
ne Ugavieiulszuuneny 50 wuRes mslgndaeisiszvhldihuneigdyTadiune

4 . d
H79 uanidunszyn drduer lumun Auluudauss (rmin 4.5)

P

MAA 4.5 s MsUgniunve IS IAUASHE 55151

o g r ar o - o
dmiuszuums Wnnmsds s unuasnstiniauasilgu uazwum touldszuy
P o v
anmeunniganedasay 80,00 wazfevar 8333 esnunihiszuudnsaeghiovaz 10.00
" W 1 ! o o W [
it doums i luszuumlSunesaniiuiooas 10.00 uazdesns 6.67 audau dmiy
g o 1= -9
seuums Mihveunuasns ludadauassSsssuny  dhuszuvalSunes Aadlu 100

Y 4 ;
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: g o L) @ . W o =
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UATATBITUIY
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inuasnISardaunsilguseutildljelunanvatogas uadamlvgjez1gas 25-7-7 Aadiu
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Biology of Zonoplusia ochreata (Walker, 1865) (Lepidoptera:Noctuidae) on Asiatic Pennywort
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Abstract
Asiatic pennywort (Centella asiantica (Linn.)) is a medicinal plant that has economic importance. Plants
are grown commercially in Thailand and abroad. But one of the major problem of Centella asiatica production loss
is due to leaf eating caterpillar, Zonoplusia ochreata (Walker, 1865) (Lepidoptera: Noctuidae). The adult females
lay single round whittish cream eggs on different parts of the plant. The larval are green transparent bodys
covered with black hairs. They have 3 pairs of front legs and 2 pairs. When the farva first hatched, they eat the
leaves and leaf surface and results in porous leaves. Heavily infestation will leave only middie vein on the leaf. The
larval stage is approximately 14-16 days. The fully grown larva will slightly shrink and pupate undemeath a leaf or
dry plant debris and spin white silk to cover its body. it is an obtected pupa The pupa is green at the beginning
and changes to dark brown later on. Pupation last for about 8-9 days. The emerging moth is small. The adult body
color gradually turns brown with an oblique grey mark on the brownish forewing and pale yellow on the hindwing.
Its wingspan measured on the edge of one wing to ancther wing edge is from 1.8 - 2.2 cm and the body length
can vary from 1.0 — 1.2 cm. The adult duration time is 10-13 days.
Keywords : Zonoplusia ochreata, Centella asiatica
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Integrated Insect Pest Management of Leaf Eating Caterpillar on Asiatic Pennywort
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Abstract

Cenlella asiatica is one of local vegetable with economic importance. The major problem of quality
asiatic pennywort production is tend to be pest damage especially By asiatic pennywort armyworm, Zonoplusia
ochreata (Walker, 1865) and Nymphula sp. These two insects are leaf eating caterpillars. Most growers mainly
used chemical pesticides in the high rate of mixing various substances and often spray throughout the growing
season. The asiatic pennywort product could be contaminated to the level that is not safe for consumers To
correct the problem, the experiment is to study integrated pest management of leaf eating caterpillar on asiatic
pennywort at Suan Luang Rama 9 , Nong Bon Sub-district, Prawet District, Bangkok during January to March
2554, The experimental arranged in completely randomized design had 5 treatment with 10 replicate as follows:
control, Piper ribesioides extract(300 ml/20 L of water), neem extract(80 ml/20 L of water), Bt(80 mi/20 L of water)
and integrated pest management.. The insect count was conducted before and after 7 day-spray for 8 weeks. The
results showed that after the 8" spray the population of asiatic pennywort armyworm was 1,0,0,0and O ,
respectively and the number of Nymphula sp. was 12,18,10 , 22. and 11, respectively.
Keywords : Zonoplusia ochreata, Nymphula sp.,Centella asiatica, 1PM
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Biology of Zonoplusia ochreata (Walker, 1865)(Lepidoptera:Noctuidae) on Asiatic Pennywort
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Abstract

Asiatic pennywort (Centella asiatica (Linn.)) is a medicinal plant that has economic importance. Plants are
grown commercially in Thailand and abroad. But one of the major problem of Centella asiatica production loss is
due to leaf eating catemillar, Zonoplusia ochreata (Walker, 1865) (Lepidoptera: Noctuidae). The adult females lay
single round whittish cream eggs on different parts of the plant. The larval are green transparent bodys covered
with black hairs. They have 3 pairs of front legs and 3 pairs of pseudopod. When the larva first hatched, they eat
the leaves and leaf surface and results in porous leaves. Heavily infestation will leave only middle vein on the leaf.
The larval stage is approximately 14-16 days. The fully grown farva will slightly shrink and pupate undemeath a
leaf or dry plant debris and spin white silk to cover its body. It is an obtected pupa. The pupa is green at the
beginning and changes to dark brown later on. Pupation last for about 8-9 days. The emerging moth is small. The
adult body color gradually turns brown with an oblique grey mark on the brownish forewing and pale yellow on the
hindwing. lts wingspan measured on the edge of one wing to another wing edge is from 1.8-2.2 cm and the body
length can vary from 1.0-1.2 cm. The adult duration time is 10-13 days.
Keywords: Zonoplusia ochreata, Centella asiatica
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Table 1. life cycle of Zonoplusia ochreata

stage head capsule length(mm) developmental time (day)
width(mm)

egg 0.63£0.12 3.90£0.316
larva

1" instar 0.43£0.01 1.00£0.10 3.7010.48

2" instar 0.730.04 5.41+0.32 2.70:0.48

3" instar 1.110.01 9.01x0.42 2.80:0.42

4" instar 1.63£0.01 15.83£0.01 3.70:0.48

pupa 12.67+0-20 8.70+0.48

adult 12.51+0.06 12.30+0.48

Figure 1. Z. ochreata adutt Figure 2. Z. ochreata larva
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Integrated insect Pest Management of Leaf Eating Caterpillar on Asiatic Pennywort
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Abstract

Cenlella asiatica is one of local vegetable with economic importance. The major problem of quality
asiatic pennywort production is tend to be pest damage especially by asiatic pennywort armyworm, Zonoplusia
ochreata (Walker, 1865) and Nymphula sp. These two insects are leaf eating caterpillars. Most growers mainly
used chemical pesticides in the high rate of mixing various substances and often spray throughout the growing
season. The asiatic pennywort product could be contaminated to the level that is not safe for consumers to correct
the problem, the experiment is to study integrated pest management of leaf eating caterpillar on asiatic pennywort
at Suan Luang Rama 9, Nong Bon Sub-district, Prawet District, Bangkok during January to March 2554. The
experimental arranged in completely randomized design had 5 treatment with 10 replicate as follows: control,
Piper ribesioides extract (300 mi/20 L of water), neem extract (80 mi/20 L of water), Bt (80 ml/20 L of water) and
integrated pest management. The insect count was conducted before and after 7 day-spray for 8 weeks. The
results showed that after the 8" spray the population of asiatic pennywort armyworm was 1.0, 0.0, 0.0, 0.0, and 0.0
respectively and the number of Nymphula sp. was 0.7, 0.9, 0.3, 0.2 and 0.4 respectively.
Keywords: Zonoplusia ochreata , Nymphula sp., Centella asiatica, IPM
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Wndwldwiu Fanaslfansasiou fwm 300 Aadany/ 1120 Ans ':ﬁm?'l'nmm%m M3 80 uaaam/ vh20 Ams
Fnastianr Bt 8 80 AaddRY/ 15120 Anr FannstlasAuuLLNANREL Fomstlesiuidmmeniida ideiinly
NeINARTS TTRNANNEMLLL biointensive TatMiansiii axan Aednu afLAUFNALIEnauasATIAnsTe inns
AL MILNARIAaUUsTUAINITWY  ndlaniduian 8 diland muuauammun‘luummmoﬁ undisyaan

whnuieusenisiamiruunlnusesa foufeuanaunnsiedan’s DMRT Rrsiunauidaie 0.05%
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ﬁtﬁvﬂuuﬂunnﬁﬁfmnmﬂ’éwﬂfnmﬁﬂmﬂun'ﬁ'fmn'luf CuLoi Taesinwdindtaranaltiningausingg
vavauninaawzlaly mﬂu?nﬂnuuﬂumaqmunutﬂunqu fivawnrindii Tngsziaiufivduawlusumaus
wle wssgninfiudugnu farzumainazinfiuaumiausiinn wasinazrruiasiweidenauiiaunluge
%au (Figure 1-2)
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Ausneanly sasuznminteasinnulndugngy aumfeusiduly uuﬂwnﬁm'ﬂiﬂﬁ'\mﬂﬁ'mnvmqqma (Figure
3-4)
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gxmuas Bt nudnhuusiasianashifinnunnsinafinaadin (o > 0.05) Tunamiussdhidnuan 8 Ak (Table 1.)
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Azfiu asnuas Bt wudrluusasAinasbiumnsinaneada (p > 0.05) unasuganilusmou s afa (Table 2.)
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Table 1. The efficacy of piper extract, Bt, neem exiract against Zonoplusia ochreata.

80

no of Z no of Zonoplusia ochreata after treatment'?
treatment  ochreata.before 2 3 4 5 6 - 8
trt

control 020a 0.50a 0.10a 0.10a 050a 0.10a 0.10a 0.10a 0.10a
Piper 0.10 a 0.50a 0.40 a 0.10a 040a 0.20a 0.10a 0.20a 0.20a
Bt 0.20a 0.10a 0.00a 0.10a 030a 020a 020a 040a 020a
Neem 0.30a 080a 0.10a 0.10a 0.00a 0.10a 0.10a 000a 0.10a
IPM 0.10a 040a 040a 020a 030a 020a 020a 040a 0.30a
%CV 220.67 286.02 264.57 28327 193.09 239.35 25863 183.07 220.67

' Values followed by the same letter in the same column under each treatment are not significantly different at P = 0.05 (DMRT)

* ns=not significance

Table 2. The efficacy of piper extract, Bt, neem extract against Nymphula sp.

no of

no of Nymphula sp.after treatment -

treatment Nymphula

before trt ( 8
Control 270a 1.60 b 0.30 a 020a 160b - 050a  030a 1.00a 0.70 a
Piper 1.80a 230b " 020a 0.50a 230b - 040a = 0.10a 0.80 a 1.00a
Bt 150 a 1.00b 0308  050a 1.00b “040a 000a . 0.10a 0.20a
Neem 370a 510a 110 a 120a, . 490a 080a - 090a 1308 1.10a
IPM 280 a 190b  090a~ 020a 160b 1.00a 0.10a 0.00 a 040a
%CV 105.64 111.39 - 295,94, 24627 11981 22121 42190 ' 21423 204.47

" Values followed by thé same letter in the same columin undersach ireatment dre not significantly different-at P = 0.05 (DMRT)

2 x
ns=net significance

Figure 1 Zonoplusia ochreata larva

Figure 3 Nymphula sp. larva

-

Figure 2 Zonoplusia ochreata adult
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ui%g.'

Figure 4 Nymphula sp. adult
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