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Development of formulated Product from seed extract of Annona squamosa for
control Plutella xylostella L. in Chinese Kale
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msfnwiii i Ussasdiionannnanfasianstadagfivanansatntosmin fions
deafuvmueulednluazti AnwiadesnsgiinaiensiSounandnsiddagutesmingns EC
laun vliavesininaraty vlinuedansanusafiaill Usunudivinaraeuasasanusanai way
VIPEBUANLAIAN TNYNINENNYBINAA e NansANIWUTN LloiAunEndusilgamniivios
Huszerinan 3 e ldiAanisuendu lifansanaenou wansliiuiminsusidusag
foemingns EC flmnuasiaf uasnuinszeznamaiiuinuuasgumgifigiiuiinasents
aanefiveaansddy Wennaoulssansainwosnandusidsagudesmingns EC Tu
el uRn1s wudndnavitlivueulednae ogsening 27.50-85.00  Wesifud n1snadeuy
Uszavsamsenueulednluuasztiinunans dudummaaedulameaeuidimiauasusy
wazuUamaae T ianigauys wuitnswuansnanfusidnioguliosningns EC 3
Usgansnmlumsdestuidavusulednladliwansnsiunisadfannnisviuasnaass Bacillus
thuringiensis wazillofiansanuszansnmnsidavueuledn wuImansaridnsagutioavin
an3 EC 716051 50 way 70 w.a./An 20 Ans TusyAvEnmadndl 71.02-79.49 wWedidust Feiidn
TndwRastunsldiansnaaas Bacillus thuringiensis Aifluszangamiadedi 70.56-79.30 wWesidus
uezlanandniisuindunswuasnaes Bacillus thuringiensis \tulABU
Adnfsy : doevin, vusuledn, ansadadesvin, answdnsdiue, Az

Abstract
The objective of this study was to develop the formulated product from seed
extract of Annona squamosa to control Plutella xylostella L. The study of various
parameters on the formation EC (emulsifiable concentrates) was investigated such as
solvent type, surfactant type, the ratio of surfactant, physical stabilities, and properties.
The result showed that without phase separation and flocculation when stored

products at room temperature for 3 months. The formulation EC was studied to
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control Plutella xylostella L. under laboratory conditions using a leaf dipping method.
The efficiency of formulation EC was 27.50-85.00%. Then its control efficacy was
determined on Plutella xylostella L. in Chinese kale at Nakhornpathom and
Kanchanaburi province, the experimental design was a randomized complete design
with 6 treatments and 4 replications. The treatments were formulation EC at the rate
of 25, 35, 50, and 70 ml and Bacillus thuringiensis at the rate of 80 ml per 20 | of water
and the untreated. The results showed that formulation EC at the rate of 50 and 70 ml
per 20 liters of water was effective in the control of Plutella xylostella L. and had
efficiency in controlling at 71.02-79.49%, not significantly different with Bacillus
thuringiensis at the rate of 80 ml per 20 | of water. And all spraying methods, there is a
greater yield than the untreated.
Key words :Annona squamosa L. extract, formulation, Plutella xylostella L., Chinese
kale
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Yoy wse custard apple dadufivluled Annonaceae U@Jﬂﬁﬁiﬂiuﬂimwiiwa
ilensfutssnmuna wazddldusslemidunalnsdmivinulsaionds Tsndn leafiouas
Tsavioagn (Jamkhande and Wattamwar, 2015) uazfiseaidowdrinfiqrilunisaugu
uuasdngiivld arsafaudndesmitfisioniusanazumiueaignidida  fs pulse
(Callosobruchus chinensis) 1999 100% (Al-Lawati et al., 2002) waza@1u15AAIINAI
khapra (Trogoderma granarium) 19 (Rao, Sharma and Sharma, 2005) ansanaluLaziudn
Wosnifaaunsaauauualasnraieviia e vueuiie AnuaY U wuawd 910
s1euatsadlunaiiaeniiUsznausie diterpenoid compound kaur-16-en-18-oic acid,
o-pinene, sabinene KAz limonene (Andrade et al., 2001)

91NANSAN®1989 Khalequzzaman kag Sultana (2006) nadeuaNsanaLdntiosnun
mgfyhavatennsgiumsounazifuTovesuenutls (Red flour beetle) 4 anewug Ao Raj,
CR 1, FSS Il wag CTC-12 wuinansanmwdatsevimeiunusaiinnuiuiivsesisouten
wlsanestug FsS Il Yoodign wazansadamdatesmivnetlasdoualin famduiivses
sounonulsaneius Raj  geflan dmiududnioveanenuds asafnudatesniife
Uasideuatsniamnudufuivansiug CTC-12 gafian wazansatmudntosmindgozdlaud
anudufiwivaneiiug CR 1 desfign

miaﬁ’wmusuaaﬁasmmmmiammuﬁaa'auﬁl,ga (Leatemia and Isman, 2004a)
Auaukasiunald wiin Mediteranean fruit fly (Ceratitis capitata) Tusseeiinly suniu
n15279l9 wag aLaiimuIn1sveIRagau (Epino and Chang, 1993) karAIUALAIBULALH?
Witevessauddsduns Tribolium castaneum Herbst 16 (Khalequzzaman and Sultana,
2006)

Shennnl waeens (2559) Num AT T RunenensInanssTsim i nainmanys W3de
UszdnSnmvasansainantesnuilunisauaunueulednlussiuiesdJUanis nuilaenis
anpmgiviazanesng wulnansatavetuwantesitlinaluniseimusulednlafninansais



veunnlutesnin wasansadaveumdntesminfiatafenmiuea Wnaluniseivueuledng
flan  (88.50%) uaransadaeuidatesmirfinrandud 5 10 15 20 uar 25% (wiinse
U3u1n9) wudn naaududulinalunissvueulednliunndieiunisadf mnuanisnagey
awenuellvasensaimiTuLA A sem v eR i naraevUea Wuanslungy wesiiuen Wankoues
uagdamaned (Juesduszney ansadaveuwdndesminduasataifiussansamlunis
i unaniost iemunuuiasdnsivsioly

ferFuniuazaag (2559) NI TR I NYMINYSINANTEIIF AT 1S
Womsatatiosmin ilemnguansddnyiifgnslunisenuaumueuledin Tasvinnisatanguans
Aauigrd anlusaziwdntosmin fefviazanesneg 1Hun hexane, chloroform, methanol uay
i anseengB NaErioeviin Sasiomsmeenuenlesin 9230 uay 94.80% nsddu

uATeiAdldhmsisouasinunndnfasidsagutiosvin anuandasii et
Lﬁmﬂizﬁm%mwmiaaﬂqw‘ﬁguazﬁﬂﬁmmmLﬁu%’ﬂmmiﬁﬁmiuiwznmﬁmu%u WAzl
sevanuitslunImadeutssansamussnandueidevusulednlussdunlamaaeu e
Duwuamsliinuasnsansaldouliludnvasduamsmauny wazansldswiu/ldaduiiioan
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aunsal
1. vuauledn nuUasazinveansnsng 2 uwiagn waadesmin
2. Lﬂ%laﬂLLfgh oA volumetric flask, pipette, round bottom flask, cylinder WD
3. 3eadloivemans laun wiestelndln, vacuum pump, w3esundieEa, fou
Fr0819, LASESTIELUTARAINLSY (rotary evaporator) WAz 1A3e9 HPLC
4. @15UINTFIY hazaIIANAIe
5. funed Wiy AuAu nsgaunses ndeswanaRn dwsuiiewiuau viaen Centrifuge
6. m‘%awﬁumiquqiﬂ,aﬂazmwé’qﬁa’mqiai’m’nmﬁuﬁ fananamn
/0135
1. wlsnasaimudntiosvin
wissnansataveuwaaesnin Ineiinatioeningn wnzwda d1wiauasen i
wantosmineuwiaualiazBun udatawdatesniifiy methanol Fadusvavated
fsvavs nmlunisafinansddaanudntosnin sevewisnewr3es rotary evaporator

2. myneTgvliinaensdyluansatamantosii

BaszviUsnaasddglungu Acetogenins luansainwdntiosnu aae3s HPLC
(High pressure liouid chromatography) Wneltd mawe$ ain DAD e semepdu 210 wiusms lnemsisses
ansataneuiidenududuiionsay Teszduaziuamuuaasddaisuiunsw
UINTFIU



3. msiaurdndaeidnsagUteen Anviniswseundnduadnsazutesmin Ty
sunuudTady InuvnaeINaNsvinazany (Solvent) Lara1TanLIIRIAT NANAUNDRTIAIURNNGE
warnlUnanfuansanawantosntl FunansiUuasunUad 1y MSLENTU karN1TANASNBULID
waeuEsa warnaanniulingamaiiies 24 Halus @endnsdiuvesasannsifialLaasan
LSRRI ALsBNSHAIgRTHART T oW TeuNan e laan v inuaziinuAg
Y Y a [ ¢ o & o 1 . a [y I3
i Al dundndadidnsaguieeni gns EC (emulsifiable concentrates) 1 H&nsiau

MnuufnmauaTRImMenuaznaedl wazaueIiIveRansuelaa unans o
TunwusUnadniuligamgll ¢ ssrwaded waz 25 owmwalea [Wuna 3 Weu uas
gaumgil 54 ssrnwalded WWunan 14 Ju udnhueseaeudnuaznamenm lnedunadnuos
AT NITHUNTUNTANALNDU LAZAITAANDY FNBAIENINBANYRBNTaTuNAIF IR llTng
Wiguuwlaswesdnnugu anula lifiansuenty wag/vislifiamsnnaznauvesasann uay
noaaouAalunsa-ang aeld pH meter

4. msveaeuUsEansnmvesansaiadeenin winduaiteemingns EC seviuaulenn
TwienfjUAms

4.1 MsnedauUseansnmuesasanatesrtinevuaulennie 2 Inenisnaaau
PSLAUANMUIUTUVDIANTANALUBYNUT 5 SLAUANUINTY AD A1TENAINNUBLNRUITLAUAIY
Wudy 0.50, 1.00, 3.00, 5.00 Uag 10.00 % w/v Wisuiiguiunssudsauau (141) 319ununIs
NAABIIIUIU 4 T (10 §3/91) 6 NTTUID

4.2 Minaaaulseansnimveandnduideeviians EC devusulednis2 71 5
sEAUAINTY Ae KARdueIteeMingns EC Nsedumnandudu 0.05, 0.10, 0.25, 0.35 uaz
0.50 %w/v LUSguiiguiunssuasAtuA (1) 3uNUNIAaeIdIwIl 4 91 (10 #3/%1)
6 NSSUID

naanIsneasunIAtadslasidudnisatevenusulednlagly Abbott’s  formula
(Abbott, 1925) Lag1iA L s, 875013 Probit analysis (Finney, 1971)

5. veaeuUsEAvSamnaniaeideeviigns EC deviuaulednluiuasnunsns

o a v a A o = ) ) a

mLuumﬂuuﬂmﬂgﬂ%uwmLﬂwmm wUaa 1 119101 JWIAUATUTU waziuaey
2 NI NABNUNIU TINTANIYIUYT T8I NDUTUIAN-UIIEY WA, 2564 1UHUNITNARDY
LUU RCB 4 91 6 1591735 1081185 IANUINYIUNYINNISNAdDU fadl

Qt:ld' 1 a U & vV 1 Y] 1 goj a
N3350 1 Wundndumntesviigns EC 9n31 25 ua. siau 20 dns
Qt:ld' 1 a U & vV 1 Y] 1 goj a
N3350 2 Wundndumntiesvigns EC 9n31 35 ua. siau 20 dns
N33U359 3 WurAnsaueitdesningns EC 8931 50 wa. fiaw 20 dns
A A ' a o ¢ v ' ) 8 a

N3350 4 Wundnsdumteeviians EC 8n31 70 ua. siau 20 dns

NSSUAN 5 W Bacillus thuringiensis  8m31 80 ua. AU 20 GRS

N3517357 6 wlaspauAx (Wuslean)

WS 8ULUAIVAADIATNTUNINLUAEDE 2X5 WIAT 31U 24 wUad SEesening
wlaseae 1-2lIAT SY8EIEnINNgsuds 1-2 Wes uiuwanastnlrnssaeaiaueiiwlad fu
nanazsennely 7 U neusunavgeutensakiudly guakarUesiulsauuasiinUu Sumy

a1 =~ v P ) = ) o v v
a13AARINTINITANY Wenartengld 20 Fursenunisssuinvesmueuledn (0.3067/fupzin)



msJLmaqwumiau‘laﬂauwwwamwmmummmulm wuasnn 5 Yu uansvaaesiag
7 Ass amsnuummwuaiﬂ,amwlfuwmawmmﬂauwumimqLLiﬂ uagvdaviuan 5 Ju
Tneduamatiuanduaginsiuau 10 Audeulawes uasduiunandnastmdmiuasadagarine
Farandn uaziitoyaildluinsginansadifioSouiisumuunnsidulsiaznssis la3s
Duncan’s Multiple Range Test (DMRT)
6. Tuiin Tuniudeyauaraiunanisvnaes

nauazaaIuiinaass nisvaasdluranieunainy 2562 Auaniieutusieu 2564 7
WoeUJURn1nauauITeingliiyn1sinynsanassssueId  nedddeinuiladenisndnnig
Msnuns uazuUasnztnueanunIng Asunewuuyiu dmiangauy3 uazdunewlos Smin
AU

NAN1SNARBILAZIN5A]
1. mMswSeNasaEnauanTaenun
NnMsainansainwdntaentiniedvinezaty wyuea nuinansatiawdateeninild
dhmnady warldUSinaensarin 214.03 ndusdowdatiosmin 1 Alandy

Figure 1 Process of custard apple seed extract
2. Aeszilinaasddglumsaiauantosmin

[ £

Aas1enUsuuasdrdglungu Acetogenins (SQ) luansanimudntosniinieds

HPLC  iguduasuinsgiunuid arsadauandosniinuanstunguiifaue 0.18-0.34
WosiuiminAeusuing (% wa) (Figure 2)
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Figure 2 Chromatogram of standard acetogenins (SQ) (A) and custard apple seed
extract (B) by HPLC

3. MsnaAAadudSazUTsen

ilesnnansatndntiesviinildiiureananfiinnusiu niswoaumansasiluguuuy
diiadu agiliansadafiaransldluthifunszanedldluihdeansanussiisin Wovaaoswan
fvinazane (Solvent) wagansanusafsiafivansainuintoenin wuitugasiduvesnaiu
vgnaiduvounadla uarurswdafianauendu 99nn1sAnyives Gupta wagAme (2017)
nwuINsldasnauddatu arsldansanusamaiinunnndt 1 wlia wsigasvilvddaduiiniig
wdpsnmannninsTdasanussisiafomdafe fulmaaemausivihazats (Solvent)
LAZATTAAUIIAINIMAN (S1) LagaNTAnLIIRIRITI (S2) Haufuiidnsnduineg udnilunausv
ansanaudntiosnin wuingaaraugaadudtima la wivisges Wuddnatu uasvdsan
Auliigaumgiivies 24 s wuirunsgmsifnngneu vnagashifinnudsuudas uiuisgasiin
msuentu uaziilenagounianszateiluih wulwngnsinanszaresludiléd anemsedi 1
iiuingnanangnsi 3 Wansidanuasia uasliadesnimanniign seandesiusmideves
Mitrivona Z. uaza (2018) é@nwanandinamenmuesszuudfatuiieldasanussiein
Hay wudinsidansanuseisianainivssuuadatuiauatesuinnitnisldansanusaiai
Feslinfer fudadengaswaud 3 sldlumsiaundnsusiouldiges EC Afdnusiduay
auesss 1 gns (Figure 3)



dlenaaouaaaidAinianenmuesndndue uazanunsiivesasdfy MAULE
QoM 4 sarnwalud uaz 25 evrwalded WJuna 3 Weu uargamall 54 ssrwaidea \Ju
a1 14 Fu wuhdnuasvowmandaslifininudsudas iiAangneu uagnsuondu uandy
Wiuiwansnusiges EC Alddanunsia uaziilevaaeunmuaimmaaiisenisnsaaeuannuiu
vosesdfylundndneifivdesy wuirlgumgll ¢ ssmwadea Tusinavesansddyngs
acetogenins Wesnnilan WelfisuiundnsamiiAulia 25 ssrnwaldea uazniseudl 54 aaem
wadsadunan 14 u anasnisududesay 6.67, 13.33 way 20.00 MUY (Table 2)

Table 1 Physical characteristics of emulsion system

emulsion Physical characteristics
system Freshly after 24 hrs.

1 Brown color, clear Brown color, clear, flocculent
2 Brown color, clear Brown color, clear, flocculent
3 Brown color, clear Brown color, clear, no phase separation
4 Brown color, slightly turbidity Brown color, slightly turbidity, no phase separation
5 Brown color, slightly turbidity Brown color, slightly turbidity, no phase separation
6 Brown color, slightly turbidity Brown color, slightly turbidity, no phase separation
7 Brown color, slightly turbidity Brown color, slightly turbidity, no phase separation
8 Brown color, slightly turbidity Brown color, slightly turbidity, no phase separation
9 Brown color, turbidity Brown color, turbidity, no phase separation
10 Brown color, turbidity Brown color, turbidity, phase separation
11 Brown color, turbidity Brown color, turbidity, phase separation

P s

Figure 3 Physical characteristics of product (EC) before and after heating at 54 °C 14
days



Table 2 Percent remaining acetogenin (SQ) in the product at different temperatures and

times
Time Amount of active ingredient
% Acetogenins (%w/v) % remain
0 0.15 100.00
at 4 °C 3 months 0.14 93.33
at 25 °C 3 months 0.13 86.67
Heating at 54 °C 14 days 0.12 80.00

4. nmedeuUsEaASnMmeesEnsaindesvi nandueideeminans EC sievuaulodnly
WieeUfjuRns
4.1 nMsnagEeuUsy a‘mamwmaamaanmuawmmamaﬂaNma 2 9837 leaf dipping
method MUNUMTPRBIUU CRD 4 91 6 N335 Srnudisiuweensernudatoein 5 su fe 050,
1.00, 3.00, 5.00 wag 10.00 % wA ALERU Imammwumimﬁmuam WU @nsaindn
tesuuvinliueulednane 37.50, 45.00, 77.50, 7250 Wag 100.00 wWasibud audisu
(Table 3)

Table 3 Mortality of 2-instar larvae of P. xylostella after feeding on Chinese kale leaf

treated with custard apple seed extract under laboratory conditions

Treatment %Mortality of P. xylostella

1. custard apple seed extract 0.50% 37.50c
2. custard apple seed extract 1.00% 45.00c
3. custard apple seed extract 3.00% 77.50b
4. custard apple seed extract 5.00% 72.50b
5. custard apple seed extract 10.00% 100.00a
6. control -

%CV 18.90

Remark: Means followed by the same letters within the column are not significantly different at

95% confidence limits based on DMRT analysis.

4.2 ManageulsEavizn nvasansdaeiteuyingns EC sevuauleindy 2 meTs leaf
dipping  method 1MUKUNISNARBILUY CRD 4 91 6 n33335 Slmnuiduduvewdnsiost
ffoevningms EC 5 sedfu fall 0,05, 0.10, 0.25, 0.35ua 0.50% wiv anddu Tnedvundunssis
AIUAN WU NaRduateeviges EC vilvimuweuledinene 27.50, 50.00, 60.00, 77.50 uay
85.00 WoslHud mua1Au (Table 4)



Table 4 Mortality of 2-instar larvae of P. xylostella after feeding on Chinese kale leaf

treated with Annona product (EC) under laboratory conditions

Treatment % Mortality of 2-instar larvae of P. xylostella

1. Annona product (EC) 0.05% 27.50c

2. Annona product (EC) 0.10% 50.00ab

3. Annona product (EC) 0.25% 60.00ab

4. Annona product (EC) 0.35% 77.50b

5. Annona product (EC) 0.50% 85.00a

6. control -

%CV 23.50

Remark: Means followed by the same letters within the column are not significantly different at

95% confidence limits based on DMRT analysis.

Wounan1snageulszansaimvesasadnuaatosnii wasndnduaidnsagy
Ueevingns EC 1AuInA1 LCs 91 96 93l3e s siaseilngin wudidn LCso vedans
[ < ¥ 1 a [ € 0 & ¥ 1 a 1w a a o a
afmdataemi uaznandnsidusaguleemingns EC Aty 1.70uay 0.06 Hadnsu/ans

ANUAIAU
5. vadeulsEaAnSamnansumdesntigns EC devuaulednluiaununing
ﬁmﬁmﬁm%ﬁ’n%gﬂmﬁmﬁaEmu'wqm EC na@auUseaNs nnAwUasnemnsng 39139
uATUFY WlamnaaensnvuInLUaIEes 2x5 AT 990U 244083 NUAIIVIAADIRNIUNTIUIF
#1199 10 5 Ju 91 4 Ase anatunueulednneunuaisnnasa (Table 5) wuii neuniswu
asneassnuruaulenede 0.34-0.40 f7/6u UTlANULANAAUN19an A
WHINTNUAISASIT 1, 2, 3 uay 4 n3suIBNTnswuNGndasidnsaguieamingns EC
wunueuleinegsening 0.08-0.10, 0.08-0.10, 0.04-0.06 uaz 0.04-0.09 FIFBRAU MUTIAU B4
¥ 1 1 1 a W o 2 aa v aa 1 1 /-ﬂl U
desniuazuanasegiidediAgynsanadunssuisldwuans anuwusuledn 0.30, 0.26,
0.16 way 0.19 F/AU ANUAIAU e blwANFE1NISARRNUNTSUAITANUENSIUS 8 ueU Bacillus
thuringiensis M&IMITNUENTASI 1, 2, 3 U 4 wuviwanllerin 0.09, 009, 0.05 e 0.05 AVAU FE AU



Table 5 Average number of larvae diamondback moth on cabbage before and after

spraying with custard apple seed extract product (EC) at Nakhornpathom province.

Rate of %
o number of larvae DBM per plant i
application efficacy
(ml/20 L of Before ) )
Treatment ) After spraying (times)
water) spraying
1 2 3 4
1. Annona product (EC) 25 0.40 0.10 a 0.10 a 0.06 a 0.09a 5500
2. Annona product (EC) 35 0.36 0.10 a 0.10 a 0.06 a 0.08a 5556
3. Annona product (EC) 50 0.39 0.08 a 0.08 a 0.05a 0.04a 79.49
4. Annona product (EC) 70 0.36 0.09 a 0.09 a 0.04 a 0.04a 77.78
5. Bacillus thuringiensis 80 0.34 0.09 a 0.09 a 0.05 a 0.05a 70.59
6. control 0.38 0.30 b 0.26 b 0.16 b 0.19b -
%CV 22.71 39.49 56.12 67.57
%RE 73.60 58.20 65.80

Remark: Means followed by the same letters within the column are not significantly different at

95% confidence limits based on DMRT analysis.

Handnazin (Table 6) ndsnsdausslviogluaninnoudinainuazinnisdauenua
N1INARBINUIINITNUAITIUNTTUITIHANGADY T899 1.08-1.45 AlanTu/m1519ns B9
WNNIazkANA1eglTyd Aynadifdunssuislinuans Nlinandnegn 1.06 Alandy/

| aaa = PN . .. . v a ral
ANILURT JIUNTTUATNNUASLUSBUWIBU Bacillus  thuringiensis Mmamamaqm 1.33 nn./
ATIUAT
a a a [ & o < v 1

Han1snageulTEAnSnnvesNdndugidnsaguiosnitans EC luwUaunuynsng
M TANIYAUYITIINATNUAITNARDINIENTINTTAY) YN 55U 91U 4 A3 asaadunueuly
Fnfounua1snNASI (Table 5) wudineunsnuasnaaesnuvueulednade 0.40-0.53 A/l

WHINSHUEIASIT 1, 2, 3 wag 4 n3sudsndnisnundndnridnsagutesmingns EC
wurueulednagsening 0.08-0.15, 0.13-0.28, 0.14-0.26 uay 0.14-0.38 MisieAU MW B9
v 1 1 1 a v o £ aa o aal [} d‘ L4
douniuazunnagegeilitudAgneadfnunssaisldnuens  awunusuledn  0.36, 0.44,
0.51 way 0.64 A/AU AIUAINU LA LLWANANIEDRNUNTSUISINUaENSWSUWisu Bacillus
thuringiensis M&INIIWUAITASIN 1, 2, 3 uag 4 wunueuludn 0.09, 0.11, 0.26 wag 0.11 F7/
AU HIUEIRY



Table 6 Average number of larvae diamondback moth on cabbage before and after

spraying with custard apple seed extract product (EC) at Kanchanaburi province.

Rate of %
application number of larvae DBM per plant efficacy
(ml/20 L of Before
Treatment water) spraying After spraying (times)
1 2 3 q

1. Annona product (EC) 25 0.53 0.08 a 0.13 a 0.26 a 0.38 b 40.63
2. Annona product (EC) 35 0.49 0.15a 0.13 a 0.19 a 0.21 a 64.51
3. Annona product (EC) 50 0.46 0.13a 0.14 a 0.20 a 0.16 a 71.20
4. Annona product (EC) 70 0.40 0.15a 0.28 b 0.14 a 0.14 a 71.02
5. Bacillus thuringiensis 80 0.44 0.09 a 0.11a 0.25a 0.10 a 79.30
6. control 0.53 0.36 b 0.44 c 0.51 b 0.64 c -
%CV 17.00 63.80 36.90 36.90 25.10
%RE 93.60 55.70 68.00

Remark: Means followed by the same letters within the column are not significantly different at

95% confidence limits based on DMRT analysis.

HanARAzTN (Table 7) ndansanudslvagluanmniaudwmanauwaziinisAnuen
NANISVIAABINUIINTHUAIINN ST I HanARegsEMIng 1.25-1.75 Alandu/msaunsds
snninazuanAsegsiifeddymaaidunssuislinuans Alvnananogi 0.48 Alansa/
PT19NT dIunsTAsTINuASSBUTiB Bacillus thuringiensis Tnandnegil 1.35 Alaniu/
ANUAT

Table 7 Yields of Chinese Kales after spraying with Annona product (EC) at

Nakhornpathom and Kanchanaburi province.

Yields at Yields at
Treatment Rate of application Nakhornpathom Kanchanaburi

(ml/20 L of water) (kg/mz) (kg/mz)
1. Annona product (EC) 25 1.08 b 1.65 a
2. Annona product (EC) 35 1.19 ab 175 a
3. Annona product (EC) 50 1.14 ab 1.70 a
4. Annona product (EC) 70 1.45 a 1.25ab
5. Bacillus thuringiensis 80 1.33 ab 1.35 a
6. control 1.06 b 0.48 b
%CV 16.20 38.70

Remark: Means followed by the same letters within the column are not significantly different at

95% confidence limits based on DMRT analysis.
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