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Abstract

The growth and insect attack of yard long bean planted inside and outside white-16-mesh nets
were compared for 2 crops. The height of yard long bean inside net was significantly different (p<0.05)
higher than outside net. Nets could not prevent the damage caused by leafminer (Liriomyza sp.), bean fly
(Ophiomyia phaseoli Tryon) and aphids (Aphis craccivora Koch).

The effectiveness for controlling insect pests in yard long bean of synthetic insecticides and crude
extracts from neem seeds, galanga and citronella grass was compared. Spraying with neem extracts and
Posse® 20 EC gave the highest yield of 1,224.7 kg/rai, effective control of 4. craccivora as good as
Puradan ®3G soil appiicaﬁon and foliage spray with Tamar0n® 60 SC.

Residues and residual decontamination of methamidophos, carbosulfan, carbofuran and
cypermethrin on or in pods of yard long bean were analyzed. Carbosulfan was not detected at 2 days after
application (detection limit = 0.01 mg/kg). Carbofuran, carbosulfan’s metabolite, was detected instead at
3.29 mg/kg. Cypermethrin was detected at 1.12 mg/kg at 2 days after application. The residues of all
studied insecticides in pods of yard long bean remained at higher levels than the Maximum Residue Limits
(MRLs), except carbosulfan. Rinse with potassium permanganate, acetic acid, calcium hydroxide and
milled-rice watcr could remove a greater amount of insecticide residues than rinse with sodium chloride,
nunning water or boiled water. Rinse with potassium permanganate was suitable for carbofiuran and
cypermethrin decontamination, while rinse with calcium hydroxide solution was the most suitable method

for methamidophos.
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-1

mis:mmaﬂiﬂ‘iuﬂqﬁuuﬂﬁuqmq'mmuanﬁ'udewmnw’!uﬁmqmng“ua:mm%yu
duinigeniinouensds Tasgamginelufagendinouendalszanu 2 sswusadua AR
dinsganimeuendalszinu 5-8% uanmnf‘:mﬁzmﬂa1mﬁmﬂuaﬂﬁaﬁﬂ'j1mu1uﬁq Aume
finamhimeludfalTemaifialsagendt Tsafnutesldus Tsnlunsewfaninde Xanthomonas
sp. Trasnidafasnide Peronospora sp. Ts A UAZIRAIAGD Erwinia carotovora nazTsalugaing
VIS8 Alternaria brassicola daumsanauituvesumanumstgoRsdnafianiedun an
anutiue snad IRszum 15% drufemainedfhaaarmduvsaas1a)szunu 25%

13 (2539) swumsilgniaifinedtusfsaisdun vuie 5x30 was e 2.5 was nfouiioy
fummlgnuenTsauieulunilaslgnueaunyasng divaviunses sunemiwtios fandamvar wui
Filnendanludaliuanda 110 Alansy fiswlkans 1,647 v luvuziilgnuendalduania
fga 27.1 Alandu B3 ldans 46 um
nandakazmisaadTnam sy svesmssnwaalwaunandamansnyns
ASANAIIYDIMN TIUNAIVH HIDIUNANTAN 1IN TNEA Y

gTinsAnufyandavesmissiuma lunaRAAMSNSINEASHAYIA SN sz0Y
naufvfefilasnis Tave dvA1 Maximum Residue Limit (MRL) finmmualag FAO/WHO 1ius
alfpudion wodSinaasfvandiuezszezaaviuioilasafeiiaimuandeiu ldawsia
yaafty ¥ilavesmssiuuas Snsnanss 1 udu

Sukul and Handa (1989) $164TU3 NSNS cypermethrin #8371 140 ﬂ%’mmm‘iﬂaﬂqwﬁ:’
a3 Tuda chickpea (Cicer arietinum) Az uTm (Vigna radiata) 1Wszezeonaen YSumashivan
Bandenndanu 1 531 vuluia C arietinem tazd@eIlMmITY 9.20 182 14.02 ppm AWEINY
wasnnRany 15 Ju Tinamsendiaaaaumiis 1.70 uny 1.90 ppm @WEHY MinisianuaTea
arnanafuitemaein wuinfunasivanfauilandadanusiity 2.5 noz 0.95 pe Ty
arietimun 12887 AWEEY MEIINTANY 10 Ty USinumsandeaeaanie 1.63 uaz 0.20 ppm
s fefwanduimiiliinamsivendadusianesds ¢ ariednum nazduSe99FY 0.09
107 0.12 ppm AWAHL Faiiagandia MRL Hdwmua 13 ludamiii 0.05 ppm

ilo14mzainas carbofuran 8a71 0.5 Hlansy wiresngniana1s sesdunaulunistgnin
cowpea (V. unguiculara) A319WUMIABanA 1 luRsdanavdeinilgn 28 Ju inysEEznANRURY
filnoafomi iy 5444 Fu (Faleiro er al, 1985) tipRAWUAS fenvalerate, cypermethrin 1182
flucythrinate ®A1 0.01%, 0.0075% uaz 0.0075% Tuda 7 unguiculata ariEe WU AEend.
wiilaludr ¥ wnguiculara anhudn@ey ualunda LivuRvanfaeasfanan (Srivastava e

al., 1984)
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Baruah ez al, (1998) Anurrivandiauw/lu pigeon peas (Cajanus cajun) Y917 cypermethrin
{45 g.a.i/ha), 413 fenvalerate (60 g.a.i/ha), 915 deltamethrin (15 ga.i/ha) MATAIS endosulfan (525
gai/ha) WUIMABANUATS 7 Su WUMTRYANA YA deltamethrin LU AIumINiaduq
annuuufnudsianu 9 M dmluwdanumnizivend1avesms endosulfan HAYITEzAA UM
forineafsuesmsmaiiing 3 Su Awasthi (1986) $10971U71 iifofanumIsanLas permethrin #
9n51 0.015% LA 0.03%, W17 cypermethrin ‘ﬁﬁﬂﬂ 0.01% 1oz 0.02%, 917 fenvalerate ‘ﬁﬁﬁﬂ 0.01 iz

as =

0.02% uAZa13 delamethrin $16AT1 0.0015% 1A 0.003% m:ﬂmmnﬁmﬁmﬁﬂﬁaﬂﬁﬂagiiwiw 0-8
u
maalSuiae sfizand vasmsanuua WU UNaNEAN 1IN SINENS
ﬂ?mmmiﬁyﬂnﬁ’w‘uﬂqmmhunmﬁﬂgi‘lumuwﬂNﬁﬁ‘mamﬂﬂyﬁimmmaﬂaﬂﬁﬂﬁ%
MIAN 9 Usuindtanlguand i lUSuduriavesronaa siavesmsaimas SEnisanms i
Judu Sances ef al(1992) wu*jmnﬁ’nwau:uﬁamaﬁ’wﬁwﬁu TWITOAANYANA WYBITITANUUAY
fenvalerate 18 38% daulunsndrmennuidinsdasaznsduldgn aunsoaafivandisvesms
quinalphos, phenthoate, endosulfan, carbofuran 1182 chlorpyrifos i 24.2%, 22.6%, 54.0%, 10.3% uaz
49.7% PWEIRY (Regupathy ef al., 1985) WR¥FIna12 Malik ef al. (1998) TIN5 A 1831
MINT0AATHANA YOI alphapermethrin 18 7-38% luvazi3Emaduidqnaonnsoaaiin)d 12-
17%

Tuuzifoma Awasthi (1986) Wuimsdedod) Hinde nsamde nyaiidy uasasazate
ALY INIT0NANEANA19UDIT1T fenvalerate, permethrin, cypermethrin 1A% deltamethrin a4 14 30-
33% U lUa 1502879 sodium hydroxide an#in'I& 40-45% unzansazatonasnnen Tecpol andiu 1 50-
60% TuuRIZA Ashtaputre and Jadhav (1989) Wusms Thinlszhfmanzides Tidwa lumsaaiiy
ANANYBIAS lamda-cyhalothrin, permethrin, cypermethrin, acephate (18% endosulfan ﬂtiNﬂ‘lTEJﬁ’lﬁ'Eg
MDA udnﬁﬁ’wé’hmﬂﬁjuﬁqmngﬁ 60 parmaFon vryivaasvzlanadulunadiuiie Taowy
Trwsnanszezlasaselunsduisvesanngu lninsesdmie 2 Su 013 acephate Mo 1 Fu
tazas endosulfan 1MAD 4 Tu

Sukul and Handa (198%) 5104 msdndaoiiannsonaRyandaveqas permethrin,
cypermethrin, deltamethrin 9% fenvalerate '11457};%3:1&‘15 35.6%, 44.4%, 34.8% U1dY 47.3% ANUAIAL
Bhupinder and Udeaan (1989) WUTIMAIIANANUTT cyperthrin Tunseipuiing 1 99704 1 5u naz
33U msdanazdy ideaannsaaafivandalunansesouaeld 25-50% wenninhaiiavesRaiina
ABNITAATHANA1AVDIE 13N WUALIAY Burchat er al (1998) F10NIUAITAARKANA9VOING
carbofuran, cypermethrin, diazinon, endosulfan 1182 parathion Tagdsnsda lunnsenmunsoaniis 1da

i lupzidame
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dmiuludszmaIng WEiinsanyiimsaaivandnueamsaimuaslufiruasiia  Taowad
# nazAmy (2528) WuIEMsaalTInums carbaryl Tueliefigngade n1sdedrsaniuny Tag
ausoarlTumsay 18 8236% nazdudrninfulaaadSiumsie1d 81.81% drun1sdndae
u"ﬂ o as ad - a a3y o a4 a
winaniias lva uazisenulfenamdTuuasinla 55.48% uax 44.29% awdy msaaliunw
M3ty lUNNIWeIM3 deltamethrin Wumistlenniaenawnsonald 100% Tuvaehismadnan

v

#1500AUTNIUA methyl parathion Tuny 1R 72.06% tazdtdndiniiendidalva aunsoaa
Umnmmstinasla 52.86%

AM uazamg (2529) AnYIITNIAANYYBIMNS endrin 1A dieldrin WAIVIMDAIAINAIAGA

1 ¥ ]
sdatadisndingBifunet 1 danf wuitiaznlfenvdseumiauiu 3 $2Tus asmsiz ldun
fiqa TABa N5 00AMNS endrin 1102 dieldrin 16T 88.0% uaz 83.3% awdiAy dmFnTToug fie a1z
4 o o a . ¥ T - a A

aienndanneumaanu 1.5 1T, Sudiminden, Aedinhduiigungieinsivaidas uaz
frudaminjulmfon aafiuanf19ueq endrin 1§ 57.7-68.2% mathwadudioaiuas UV wiu 30
UM aaL5UI% endrin 10 dieldrin 18 17.2% 1oz 16.8% Aamd Ay

WIFRG (2531) Twnunmnieduuustiuazdiesdrininula 50% aunseaafivandiaves
111 monocrotophos Tw/uuaguld 30% dums dicofol Muhimistlenaldenannsaaaivandild

EEY Yo = 9 ¥

90% Tuvziddrninenawnsoaanuaniiald 45%

awmie nazame (2531) ANMITENIAANEANAIUBIAT methyl parathion 1182 methomyl Tu/
vuHaNNI WLIITMsUenuAenainsnaatiuanf1awes methyl parathion 8aRgaTavaafinanfig

¥ ¥

1814 92% smanainAeded1minnie 0.9% aa'ld 33.3% dedaelaeu-d an'ld 22% &1edaoireng
WY 0.001%, handinazihduaiey 0.1% oa'ld 19.4, 83 uay 2.7% awdwy nsdndoinu

k'

1o 50% nsusriwazdrainnen Tvauu 2 ui luannsoaaiuand 19909 methyl parathion 18 d7u

=

MIAARYANA VBT methomyl Wunsnrihaaiyand s ldaigafeantivasld 60.07% s84ad

3

v :’ LY ¥ :‘ o o 9 :‘ v o o Y : 9}

nldnAnsdaimadn, dabhienvauu 2 i, Hraheiudiy 0.001%, Srahduaey 0,1%,

M
hainfula s0% Selalou-d vazlennlfenTasaunsearfiuandie’ld 49.08, 41.76, 34.43, 32.23,

¥
& o 1 e o1 =y
28.94, 17.95 Uae 4.03% A w19y drumsandreiunde liamisoasivand 1§
Sngilszaad
L angennilu T 18 umslgnastlnen luaandionaznSoudsumsniydula nsviaioves
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'Jmmuﬂ15‘wﬂﬁaa:auuxsuufjnﬁluuﬁ’aﬂﬁuuitﬁ {Randomized Complete Block Design) 31UV

: @ a o o = o =i o A o _ o o & o oA
441 ilgamidneniuiioianues 4 veanTem da ey Fa 910 Tasdgnialaouddeiun 22
a 1 v - (L) a0 w n’: 1 % - ar (TR
damiay 2544 aeudgn leduminuaa Hidszam 1 eaivdasnimivladuwnidas 1o alansu/ls
flsnen @) da51 500 ATandw1s Tnensea 4 1nlaslng (blocks) uAnzutlasluaiil 8 nlasesvina
2 P [ w 3 L4 9/ o ar 2
Ix11 a3 dgndifnen Tasneamuiaiug 4-5 maadeavay 1¥szazilgn 70x70 wudmwas ndseinda
10 1 ofiadaaunsnimie 2 Ausrqu uazilndrandulgn 3 eried dediory 30 Su 1dilugas 15-
»
15-15 oAU gas 46-0-0 6931 50 nn./ 15 wienayu Tauuaziiadariy
P ' ' 1 [ | o 1 W
m3lfmsainaniseemiiu 3 Wszmmdreiufie msngraidansunsilgn mIsesfunagu

uzmsnarunily TaedinSninudadie q dsaaslu Table |

Table 1. Denotation of treatments, models and rates of application of insecticide and plant crude

extracts applied.

Treatment Models of application Rates ol application
(T)

1 Seed treatment with carbosulfan (Posse® 258T) + 40g/ 1 kgseeds + 10ml/ 20 L
foliage spray with cypermethrin (Starzip® 25 EC)* of water

2 Soil treatment with carbofuran (Furadan®3 G) + foliage 5 g/hill + 30 ml/ 20 L of water
spray with methamidophos (Tamar0n® 60 SCy*

3 Foliage spray with neem seed extracts +carbosulfan* 200 ml/ 20 L of water + 60
(Posse® 20 EC) ml/ 20 L of water

4 Foliage spray with galanga + citronella grass extracts 200 + 200 mY 20 L of water

3 Soil treatment with carbofuran (Furadan®3 G} + Foliage 5 g/hill + 200 ml/ 20 L of
spray with neem seed extracts * water

6 Folhiage spray with neem sced. extracts 200 ml/ 20 L of water

7 Foliage spray with neem seed + galanga + citronella 200 + 200+ 200 ml/ 20 L of
grass eXtracts water

8 Water (control)

¥ Sprays dunng Mowering stage



Central Library
Prince of Songkla University

20

2.2 ﬂ75ﬁ'ﬁﬂﬁiﬁﬂ7ﬂﬁ‘lﬂmzﬂT?ﬁﬂﬁﬂﬁ'?ﬁ
ar s L] = a o
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YATBANONIDTWIANTINAY (azadirachtin) 0.1% MIAARTINVIUITIUNBIND muﬂ:"lﬂsnaumm‘u

voalunazddu lladamusieazdealu Figure 1

300 g of plant samples
Chopping

Homogenizing with a blender in 300

ml of water for 5 minutes

Transferring in a 250 ml bigger and

soaking for 24 hours
Filtration through thin-white cloths

Crude extracts

Figure 1. Procedures of plant crude extraction
¥ ¥ » T
fanunlunavua 8 a3 endargld 16 21 28 3542 48 55 uaz 60 Ju awdwunaz lunin
¢ o 1 . N o o P
WHAN 1 2 3 a2 5 RANUTT cypermethrin methamidophos carbosulfan HAZTITTAANNIURATLIA tUD
101918 35 42 48 55 nay 60 Tuawdwy TagldinTeslaviuuuuazends (knapsack sprayer) 19

e lunsdawumas 116.8 aa5/13 (Figure 2)

Spray volume 909 | 945 | 1018 | 109.1 | 1273 | 1382 | 1382 | 1345 Lirai
Age of plant 0 16 21 28 35 42 4R s
A A AMA  LAA LA i
I S
] 1 1 E ; 1

I
§ o e 1

Seed and soil treatment Fohage spray l'oliage spray Foliage spray
Posse . 25T (T1) cypermethrin (T1) (T3} neem (T6)
Fmédan®3G (T2) metharmdophos (12) neem (16,21,28 day) neem+galanga (14)

® ;
neemn (TS) Posse  20BC neem+galanga +citronella grass

®
Furadan 3G (T3)

{35.42 48.55.60 (layv? (T7

Caontrol {TR)

Figure 2. Calendar plan to accommodate the application of insecticides and plant crude extracts and spray volume.
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w
cypermethrin 1UBA1 30, 60 112 10 FaaanaiAil 20 aa3 AL MAINMIRANY 1 1az 2 v quin
i » cg ~ = -7 .
nnulaghnd@anuaisne 3 ¥iia TARs1eHeAnA 19904015 methamidophos, carbosulfan, carbofuran
*
12 cypermethrin JpgviimisTingiwvudasdosas 2 4 @snianuan 5 TasnisTiaseimsiean
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a ' e
EMIned methamidophos, carbosulfan Uas carbofuran haradlnena

D

2)

3)

4)

14098 TuaziBoa 50 A5 1@ ethyl acetate 150 1. 1AL sodium sulfate 50 N3 aglu
=8 o g Y ar ot A e i
Uninad 1 llilu (afa) @101A504 Ultra Turrax Homogenizer 41U 5 119

) d' asr U n’:
ITBIAIU buchner funnel HAINTBIAITNANA R (extract) DARSIAIINTLAIYNT B
Whatman 1PS
i lilasl3uiasdaeinTeq Rotary Evaporator udlfulSumsqathoiiu s ua.dae eyl
acetate

i1l 3ins i@ aenT 89 NPD-GC (Hewlett Packard, HP 6890 plus)"

GC Condition for Methamidophos

Column :
Inj. Temp. :

Det. Temp ;

30m, 0.32 mm ID, 0.25 fJlm HP-5 5% Phenyl Methyl Siloxane (Hewlett Packard)
260°C
290 °C '

Colum Temp : 80 °C to 180 °C @ 20°C/min (hold 5 min.)

Carrier Gas

Helium, tlow rate 1.7 ml/min

GC Condition for carbosulfan 3z carbofuran

Colum ;
Inj. Temp. :

Det.Temp :

30 m, 0.32 mm ID, 0.25 [lm HP-5 5% Phenyl Methyl Siloxane (Hewlctt Packard)
260 °C
290°C

Column Temp : 80 °C to 180 °C @ 20 °C/min (hold 5 min.)

Carrier gas :

180°C to0 310 'C @ 30°C/min (hold 2 min.)

Helium, flow rate 1.7 ml/min

a 4 G o
BNITUATIZH cypermethrin g wlnena

3]

2)
3)
4)

5)

6)

datlneniuaziBen 50 n31 1A hexane 150 WA, Cilite # 545 5 n nay sodium sulfate 10
a5 asdulmned v luilu (afe) §r0in30q Ultra Turrax Homogenizer 414 2 W
A399M1H buchner funnel llﬁf]!ﬁnﬁﬁﬁﬁﬁﬂjﬁ (extract) 11 hexane 13

afada61951 Ta819 hexane 81 50 10, 4&2I0509HS buchner funnel

s Hafa g (extract) 10 hexane W12 % ldnssuanvuia 500 un,

msianaIy (partition) 2 ﬂ%& 7 @2 20 4a. Y84 acitronitrile “Aﬁdﬁrnﬁjﬁ’w petroleum ether
Tamfumsazawfediuaidly

msazaiweinda 5 dunldlunsaemenuuia 500 ua. Eindy 150 va. B s ua. 1|
petroleum cther in diethyl ether B2 saturated sodium chloride solution 10 M@, 181U 5

Px | : 17 gh 3 0’/’
M Mane M uendy
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7 Wumisfadal&duegfuuy Taorw sodium sulfate anhydrous WoganI iy
8) thumsa:am%udn ﬁ1h1ﬂﬁﬂ§ﬂﬂ‘§~lﬁ?ﬂ 50U@. 1 : 1 petroleum ether in diethyl ether
udduiumssu@oIiute 7

9) hmnsiiada 8 lani3uieId e mSes Rotary Evaporator vuifiouita

10) W lU5inTridaeiA3es ECD-GC (Shimadzu 14A)
MIMIANNT= 17638819 (clean-up)

azmIedIei 1 ianal&d e hexane vl clean-up TAUAIY Florisil Column td214 20% diethyl
ether in petroleum ether U331a7 200 wa. 11U cluent 1hldardSinassuts ndrliulfinasgae
#28 hexane W& 2 wa il Smsidranies ECD-GC da'lyl

GC Condition for cypermetrin

Column : 30 m, 0.53mm ID, 1.50 lm Rtx-5 (Restex)
Inj. Temp. : 250°C

Det. Temp : 300°C

Column Temp : 210°C

Carrier Gas:  Hydrogen, flow rate 50 ml/min

12 AnwiTensanarsiuandiavesmrusaswuus wnan
1uﬂ1iwﬂaﬂa1'fffuﬁqathai]:'ai]nﬂniumiﬂqﬂﬂizqﬁ 2 huiadle 3.1 wdsonawumssiung

7 3 wiiaite methamidophos, carbosulfan 182 cypermethrin Tasnudoednein 3 nlasosndanin

faviuais 1 2w vhilaste 3 silasgaginTniunautiy llfunssuiumsasmsivandadaeds

MIAIMUUA19Y naad 1y Table 2
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Table 2. Nustration of different rinse methods used for insecticide decontamination on/in pods of

vard fong bean.

Treatment 1

Treatment 2

Treatment 3

Treatment 4

Treatment 5

Treatment 6

Treatment 7

Treatment &

Rinse with flowing tap water for 2 min.

Rinse with rinsed-rice water** (4 L) for 10 min., thereafter twice rinse with tap water
{4 L) for 2 min.

Rinse with 0.1% acetic acid solution (4 L) for 10 min., thereafter twice rinse with tap
water (4 L) for 2 min.

Rinse with 50% saturated calcium hydroxide solution (4 L) for 10 min., thereafter
twice rinse with tap waler (4 L) for 2 min.

Rinse with 0.001% potassium permanganate sohution (4 L) for 10 min., thereafier twice
rinse with tap water (4 L) for 2 min.

Rinse with 0.9 % sodium chloride solution (4 L)} for 10 min., thereafter twice rinse
with tap water (4 L) for 2 min.

Rinse with boiled water (4 L) for 10 min., thercafter twice rinse with tap water (4 L)
for 2 min.

Control (absence of rinse)

** Prepared from milled rice 2 kg/4 L of water.

= = =1 L] : = o t ns-: :&
’Jlﬂ'ﬂz?‘!{l’ilﬂﬂliTTiW“Hﬂﬂﬁ"lﬂ‘\lﬂdﬁ'l'i“!ﬂ!mﬁdﬂd 3 FPUARAINATITINNADG carbofuran Mﬁ]u

a3 metabolite Y913 carbosulfan HAWMMIUITMSaRYAN 7 TasldmaiialasuilansWdsnan

luswazivsaday WisufsudSinuvesamsfivandaionl8lasisneanen funslidmisns

aane 18 q voumIsAIna YA
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Hauazdeonsel
L Anurnn i lidlumsigndadneausfaimeeluden
L1 msela@ulauaznana
L.L1 Amgave s
mmquﬁmqfﬁ’aﬁnm’aﬁﬂqnﬁﬂu!m:uﬂﬂﬂﬂu 2 qavgnde ignluaisdunimdeu

wenn AL WA, 2544 uazdgnluggududouiiunny w.a. 2545 uanaly Table 3

Table 3. Height of yard long bean planted inside and cutside net of two different seasons.

Height (¢m.) (meansy +8.D)

Treatment Planted 1 May 2001 Planted in March 2002

10 DAP 20 DAP 30 DAP 10 DAP 20 DAP 30 DAP
Inside net 18.742.8  39.0+153  183.0+53.1 274433 72.0+14.4 19862453
Outside net 14.843.2 250473 158.5439.1 23.443.1 54.8+8.6 161.3+27.9
Inside/outside 1.3 1.6 1.2 1.2 1.3 1.2
net ratios
T-test * * * * * *

¥ Means of 4 replications, S.D.= standard deviation, ns= not significantly different, * significantly
different (p<<0.05), DAP= day afler planting
[ c:.a g d’ 1 o Ao o 1 cL
wumsifgnaidnenlujuazluggilgniivanandu  isninadennugeuesiidngtaly
52001505 WAL Tan a8 (vegetative growth stage) 0aMmlgnluffagandsdifitgnuenijsedisiine
¥ " 1 1 T
S ata (P<0.05) w4 2 natlgn Taeluwaa 30 Junsn dandgnlufsgendmilgnuenideande 1.3
1 : = o P W AN o G ] 5 W
taz 1.2 miilumisignadan 1 uae 2 awddu Sndgnhuladadisindimswanuduveaaalu

; ' 9t = - v Y o £ d Pl [ | LY, e
#nuenije neuiosd (2543) 119U IRAVIVNA 16 mesh FaiunupRnAuilFlumsdoe

= 1 o ]

afail Hanuduveamsdinhuenflizing 15% winiinsangalgniidedunuididneinian

o

A a & o A a a o ' ' Yo W r g = A
’lumaunmmjmsﬂuqaum nssap@uTasindt dawaldrdugandiiidnonnlgnluiaey

& oy & a a = 3 <& "

npumavsuiudunary saimuveuiaindninavesgunpiinazamudivewms Falumihudioy
' 3 :d”w @ oA = 9/ o v oA W a ::«’
gy venvintidadananudiiiilneindgn lufssem$inmdgnuendalssunm 2-3 Juna
A = o e e ) 1 9 - 3 1 3

2 99ign tifeeaninguuniuazanuFuduing lufaganimenis Tasaungilugegenivenis

a { @ o & ¥ o
dizme 2 espngarBon nazA M FUdLANS ludegan Iuenslseanu 58 % (NWINATA, 2343)

o W U ] [ =y = ulz o 13
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1.1.2 nawdn
a oo B o o o v o
naraauazileTiruddnigniihmeTammusweizdnidgnlugeazueniana 2 geilgnuang

1 Table 4

Table 4. Yield and percent yield damage caused by M. testulalis in yard long bean planted inside

and outside net of two different seasons.

Yield (kg/rai) (means’d +8.D.)

Planted in May 2001 Planted in March 2002

i

Treatment Damage % Yield Marketable Damaged Totalyield % Yield Marketable

yield damaged yield yield damaged yield
Inside net 0.0 0.0 51.1+48.6 4934375 270442312 214450 221,1+194.1
Cutside net 0.0 0.0 10824238 24044737 458941224 51.843.5 2185499
T-test - = ns *¥ ns £k ns

* Means of 4 replications, $.D.= standard deviation, ns= not significantly difterent, ** significantly
different (p<0.01)
] : ot = = dlu [} w ¢ u'/ -=i ¥ 34 1 i =
wuInimdnveHantaTlazranaai ime lHvesnaHnonidgnludahiuanaeediad
@ g aaw a A W A Y & o e |
vshAnvnatdnuranaaidgnuenila Welgnlugqudsaauiiuinuy w.e, 2545 Vminvssnanaa
gnsivang Tasvuaumizdniivgnlufadindiilgnuenisednildoddyniaaia (p<0.01) iileygn
5 T > [
veniiaieriminve swandangniaelasnuewnzilnamdy s1.8% venimindns o Tuvas
:' o o = o ' &
tgntuainninvesilingniiaedAaiu 20 % st ldmueumzinaunsad 1w 1§ sui
. L
& nrTenuennzdmdansar lymedsradadhosnluvand Tdd §icou  daulunisdgn
Y i g
aiansnludaungumay 2544 hinunisihasvesnusumizdni Itwandananuen ldawse
gy
T 1Avanue
t = q’; :E ' ] r ] ) d‘] v 14 ) 34
murarans wvasninelgnuenisaisganinlugeaiie tisevinTuls iflanudae
1 n:iy U . P P t "
mrdumaslag uazwumsviiatsveandsseueseguusshualadilge lulfsanislurzuinns
¥ W ¥ ¥ 1
nanesyiy 2 9algn Teslumsdgnaiwusanumsviiaisveundessuauddioig 10 3 uaznis
a L o A w e g 3 . - a o
IATUISITNAY unseiaiianleg 1 30 Tu finsvitatemae 98% (Figure 3) Twsiwaadsidiu
w s 4 s 4 L T a a £ =
Aunslgrasaf 2 wumsimeveswdsgeuduiieniety 20 JunaznIanwiuuseiu Jasiing
4 + ’ ' ¥
inteupanAuseUnDY 71% et0 114 30 (Figure 3) ATIUTIdIHANTENLADHANARDEITUILS 4
¥ 1 ' i W »
uazlumslgnafasnmmsaiufoinanda lundaeilgnludfaldifies & aseiniy Tuansfily
o W d A oy w o
ulashilgauenia s uneIRaRan @ 17 AT @RI 1)
W ELR 2 o 1 VI Y a ; 5 o
nndayai @ luns@nwassimunseduduldn nsdgeddnenlufimheduimng
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L2.1 wuawumasuvauly (Liriomyza sp.)
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Table 5. Percent plant damage caused by Liriomyza sp. in yard long bean planted inside and outside

net of two different seasons.

Percentage (means ™ + S.D.)

Planted in May 2001 Planted in March 2002
Treatment 10 DAP 20 DAP 30 DAP 10 DAP 20 DAP 10 DAP
Inside net 15.0425.8 52.5416.6 50.845.7 73.0£13.2 100.0£0.0 100.0+0.0
Outside net 30.0£13.6 100.0=0.0 100.0+0.0 91.0+ 1.7 100.0£0.0 100.0+0.0
T-test ns ¥ LA ns ns ns

¥ Means of 4 teplications, S.D.= standard deviation, ns= not significantly different, ** significantly
different at p<0.01, DAP = day after planting
1.2.2 HHOMUNAITIDTIZANES (0. phaseoii)
% “ O o N T
aTseviaeuulutadna TasduanlsveanusuunasTunizduniianialg 10 20 az
I v M
30 Tu NuMIRIIeAsUAG 197y 10 Tusia 2 gailgn msleieie higwnsedlesdunisimioveady
Hd
wrie 1 WefiuamsatasisuazusnifaIima linand 1sod1allsd A 1aada (Table 6) faudl
W - W 9/ ® o o @ ] a a
msgnuanisdesesiunquiiedns Furadan 3 G 831 S adumaqu A hiaunsaflesiunisan
a & w o d"l 9 Y a 1 Y A 1 2
vosAaAyTevaumasriail 1d madhihaelunsdgnmindadianusunsannaiimislgniudugg
T v ¥ .
du Taelunthudailaniong 20 Fuwuasyiimegaia 100% vialunazuenifemivin lusuzyiniglgn
o 3 a a s U o L |
Tudungelu wumsymegaga 23.3% ilelgndivendsiiony 20 u egwlsnawdauiitiiseadn
F o 4 o o YW T BT W s
e Tasanduioveanuenunasiumizdudu Tagmniz luwdwdaidwhategunse ua lunodu

A1 BiaevesAgeunded1ela

Table 6. Percent plant damage caused by 0. phaseoli in yard long bean planted inside and outside

net of two different seasons.

Percentage {means ok S.D.)

Planted in May 2001 Planted i March 2002
Treatment 10 DAP 20 DAP 30 DAP 10 DAP 20 DAP 3O DAP
Inside net 21.7+6.4 14.217 .4 7.5£12.8 20043 8 100.0+£0.0 100.0£0.0
Outside net 18.3+4.3 233112 16.7+4.7 77.0£6.0 100.0£0.0 100.0+0.0
T-test ns ns ns b ns ns

* Means of 4 replications, S.D.= standard deviation, ns= not significantly different, ** significantly

different (p<<0.01), DAP = day after planting
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1.2.3 iwdeoou (4. craccivora)
B o o o o o o 9/ LY 1
Figure 3 aaanlasiguanisiiniones 4. craccivora Tuiifineignhudanazusniaaing

Tunisdanlu@ounguniay 2544 unsliviaw 2545

Percent damaged (*) Percent damaged (%)
120 == e T U
Planted on 7 May 2001 ' Planted on 189 March 2002
100 100 .
1.
g0 4 80
60 60
:
40 40
i3 .t}
0 r—.ﬁ - e 1 Q
10 20 30 40 50 60 10 20 30 40 50 60
days days

’—_ wside net
LW/EM outside net

Figure 3. Percent plant damage caused by 4. craccivora in yard long bean planted inside and outside
nets of two different seasons.
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1.2.4 Wy 1zAN0 11690 (M. testulalis)
\ . § d 5
pIAMHANIsSNAABY i wunsviiaeaanuazidnusanusuwnizdndiasyanilgnludeuy
1 % = | o < o L4 a
wEMIAY 2544 navumshimgasnuazdnndgnlwde uiiviay 2545 nlediduamiviaisasnuazka

a A - o ~ A oA
ranfignsiiane Taenuauszdnaimeganignludeuiiuinu 2545 uaaslu Table 7

Table 7. Percent of flower damaged by M. testulalis and yield of yard long bean planted inside and

gutside net in March 2002.

% Damaged flowers (means ® £ $.D.) Yield (kg/rai) (means * £ S.D.)

Treatment 50 DAP  55DAP 60 DAP 65 DAP Undamaged  Damaged Total yield % Yield

yield yield damaged

Inside net 200156 2501110 19.0+17.3 45.0£12.8 221.1+i94.1 4934375 270.3%2312 214150

Outside net  58.0£11.5 48.0+163 260484 38.0+2.8 218 54499  2403£737 4588941224  SI843.S

T-lest * ns Ns ns ns * ns *

* Means of 4 replications, 8.D.= standard deviation, ns= not significantly different, * significantly
different (p<0.05), DAP= days after planting
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Table 8. Percent plant damage caused by O. phaseoli adult in yard long bean in different treatments.

Treatment (T) % Damage (mcansmi S.D.)
10 DAP 15 DAP 20 DAP 25 DAP 30 DAP

¥ 95.0+0.3 925403 62.5+0.6 85.0 £ 0.6 750415

2 975403 975403 475+19 75.0+0.3 775403

3 85.0+0.9 100.0 £ 0.0 65.0 +0.8 87.5+0.7 72.5+1.3

4 95.0+0.5 97.5+0.3 62.5+ 0.6 82540.7 825+ 1.0

5 97.5+0.3 90.0 + 0.4 62.5+ 0.6 775+ 1.0 60.0 + 0.7

6 97.5+ 03 100.0% 00 6251 0.6 85.0F 1.0 PRS0

7 85.0+0.7 100.0 0.0 57.5+09 65.0+1.2 725+1.0

8 92.5+0.5 95.0+ 0.3 450+ 1.0 80.0+0.5 65.0+1.7
F-test ns ns Ns ns ns
C.V. (%) 5.7 3.0 13.1 8.4 12.1

* See Table 1, “ means of 4 replications, ns = not significantly different, DAP= days after planting, $.D.=
standard deviation
v o o o ] =4 o 1 1 1
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2.2 MMIngveunauBD (A. craccivora)
s o v A o 4 & a o 4 o
lﬂﬂ?l‘h’u@lﬂi‘]ﬂﬁu‘nf‘]ﬂ'ﬂ'lanITﬂUlWﬂUﬂﬂuﬂqaluﬂiﬂiuuﬂﬁ'N"] anIByY 10 152025 unz 30

Ju naaaly Tabie 0

Table 9. Percent plant damage caused by A. craccivora in yard leng bean in different treatments.

Treatment % Damage (means"+ 8.D)

(M 10 DAP 15 DAP 20 DAP 25DAP 3J0DAP 40 DAP 50 DAP 60 DAP

t* SO+18 00400 50+22 75+27 30047 0000 175+24p° 250%09a

2 5022 60+00 100x26 75+27 2001229 50%18 00+00¢c 00200b
3 50+18 25+16 50%£22 50x22 75+27 2516 175x42bc 00x00b
4 50+22 1W0£32 100x32 225+47 300+37 225+39 150%+24bc 50x18hb
5 0000 0.0+00 00400 75127 250x35 200X£3.7 325x1.1ab 25+ 16b
6 25416 100x32 100+32 251146 5018 0000 350x21ab 50x22hb
7 50+18 125430 10027 0.0x£0.0 25+1.46 25216 325+1.1ab 00£00Db
8 15039 00+00 25416 25116 200145 350x40 775x08a 275164
F-test ns ns Ns ns ns ns L ¥
CV. (%) 1856 2225 174.9 2392 96.9 137.5 518 8017

J

“ See Table 1, means of 4 replications; ** significantly different (p<0.01); ns= not significantly different;
¥ the different letters in the same column are significantly different (P<0.05) by DMRT, $.D.= standard
deviation
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Table 10. Percent pod damage caused by 4. craccivera and M. testuialis in yard long bean in

different treatments,.

Treatment % Pod damage (means *+5.D)
(T) A. craccivora M. testulalis
1® 20+0.5b" 23+07
2 0.1£030b 34+0.38
3 0.2+£04b 24+0.38
4 19+08Db 36+04
5 08+£06Db 40+1.0
6 52+1.6ab 29+04
7 04=05b 31 +08
b 11.5+13a 7.0+1.0
F-test Ly ns
CV. (%) 493 30.7

*See Table ],b‘ means of 4 replications; ** significantly different (p<0.01); ns= not sigmficantly different;

¥ the difTerent leticrs in the same column are significantly different (p<0.G1) by DMRT, $.D.= standard

deviation
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Table 11. Yield, number of total plants and total pods and number of plant showing leaf curl
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symptom in different treatments.

Treatment No. of No. of plants/plot showing  No. of total pods/plot Yicld (kg/rai)
(M plants/plot leaf curl symptom (means = 5.D.) (means = S.D.)
1* 29.8* oy 4333 +107.3 1,112.0% £ 2425

2 253 3.3 2720+ 464 765.1+ 96.9
3 27.5 23 459.3 + 90.0 1,224.7 £ 185.1
4 27.8 7.0 2935£1754 776.4+ 959
5 25.0 4.5 3Je6.0 £ 60.3 971.6 + 180.0
6 27.8 6.0 2593+1194 7124+ 4548
7 275 6.3 277.5+1122 731.3 £357.8
8 27.0 43 2108 £ 86.1 5873 £ 1663
F-lest ' ns ns
C.V.(%) 37.7 37.2

¥See Table l,mmcans of 4 replications; ns= not sigmificantly different, S.D.= standard deviation
nanaaas 15 vaadafing hifiarmuandwetuihioddamuaialunnnineud edwlsh
a :, = = al T i o (]
awluanaugu InandadigalesIinandafios 587 Alanduls Tuvmziluminwudilsasai
ar o g o 21 W Y 1 [} a ar e o o d'. @
maadunitsias Wmsadaoiniy Inandasglurin 712.4-1,224.7 Alaniw/ls aunadidgish
MinananluganILALAIAANTBN NNVl 4 craccivora ganluminmudduy Tasluga
v k4 " ] . 1
suRuiimsThmsvesiasdanaituiusesn 910 20% iiedaeny 30 Tu il 77.5 % dieey 50 u
o q Wy - 4 - A g \llw d A W =
(Table 9) ld¥sunAsvessnuinnmuaniiu ldnnansseznauiuisnisefigamios 2108 #n
¥ = o 9 o = 1 1 =4 o 4 = o 9 P
(Table 11) drulumSmuudd 1 uaz 3 Twandamderls gandmInmuatus Hlesnniiimuaudi
: a 4 & A o M Ag P o @ 1 w1 e
uraee s luwinieAedind minmudsus Aelisiuau 3.3 uaz 2.5 Au audi dewaldandoves
“ { g 4 A o4 o ol 0w
snuilndiin Wi minmuddun Ae 433.3 naz 4593 Hn Tunnmuadi 1 uaz 3 1Ay (Table
11)
= = = n'_r é ar - t ar [
mnnsantmaraavesdlnenvailutimnendnlunssiany . msaiannunNy
= iy o g o o 1 s ' " W '
tumiranwnfatiannsminldaivamuasdaziiine 1dTas isududadl Farsaimuag
[ o . W a 1 o = s 9@ 9 1 ®
Funsizvilan nazenywise masdalussAu@eadumasesfunaudismsaiuund Furadan 3 G

=] L] . o o o v o t
HnEAAN UGBS methamidophos (T2) tazmzhasanannmdadzAIRaNun 5-7 Tulurs

” P . ® g ' ET
81 20 Junsn wianAuianudismsainmag Posse 20 EC linavildmardamin 15geae



36

3. Anmsanmisuaz IS sanm TREAnA 19V sm sahueasuwdudilne)
1.1 PSnamafisnnd Y s sahiuung
UTIMes ANanA 19veImITa NG methamidophos carbosulfan carbofuran 0% cypermethrin
wanIndanumsa 1 ez 2 Julumsveassii 1 uaz nsnaaeei 2 uaaaly Table 12 1oz 13 awd1Ay
= o & 3 = ' =% 1 . o a e T ) : 3
NIHANTTANEING 2 ATIFIHAUIINTRARUTS methamidophos #18a31 30 UaAansAil 20 Aas 1u
= < W1 e gy o Y- | = T o [ - =
szaz@ain Dadda1y 2 SundsBanudaliiSuiuats methamidophos AndamAsgaie 2.15 me/ke
é L Tt 1 1 a L] L
(Table 12) 1A 2.46 mg/kg (Table 13) ¥afif1gand1A1 MRL dmua i ludlszmalnomidy 1.0 mgke
a = % as 1 =4 B
TiueuRe M UALT IUYBY FAO (1996) WUITI9INAITANYINITANA YN methamidophos Tu
= = n’: r=y A o/ a
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ﬂ”-ﬂ ci 1 o T d'. ] = r ol 3 =
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9/ d’ o o = v :d' ::: n,: 1 s 4‘ = 1 4:ia; ’s
ANANYBIANS TUANT 0 TUMAIRANY (RABNI 3 ATLVIAY 13 mp/ke HofanuFidaT wuzi uay 233
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Table 12. Residues of insecticides on/in pods of yard long bean after 1 and 2 days of insecticide

application in the first experiment.

Insecticide residues {mg/kg)

Plot no. Methamidophos Carbosulfan Carbofuran
1 day 2 days 1 day 2 days 1 day 2 days
1 ile 1.47 0.17 nd* 544 4.80
2 3.52 (.89 0.04 nd 4.09 3.62
3 3.81 1.65 0.05 nd 5.24 427
4 436 4,58 0.14 0.03 6.36 5.11
MeantS.D.  371F051  215%036  0.10%0.07 0.01 5287093 4451065
MRLs (mg/kg) 1.0 0.1 0.1

*nd= non detectable (detection lmmit = 0.01 mg/kg)

Table 13. Residues of insecticides on/in pods of yard long bean after 1 and 2 days of insecticide

application in the second experiment,

Insecticide residues {mg/kg)

Plot no. Methanudophos Carbosulfan Carbofuran Cypermethrin
1 day 2 days 1day 2days | day 2 days | day 2 days
1 4.08 3.03 ngd* nd 4.83 3.44 1.85 1.38
2 6.15 3.28 nd nd 1.40 0,70 0.97 0.61
3 1.29 108 nd nd 377 229 3.01 1.37
MeantS.D. 38447244 246+1.20 nd nd 3334176 2144138 1944102 1124044
MRLs {mg/kg) 1.0 0.1 0.1 0.05

*nd= non detectable {detection limit = 0.01 mg/kg)
AIUNTT carbosulfan ATIINLAIANAIMIIZIUNI AN | TaelilSunand1undonss
d ' o 1 o o 1 o F ~ = =
BAWU 17U MIAD 0.04 mg/kg UATHAIRNANY 2 TU @5 UMIsAnA1uRed | ndaslaeiilTuiuan
' [ 1 [ s =&
A 0.03 mgkg UAMT carbosulfan drulngjameduilums cabofuran (Figure 4) Fadluans
metabolite HANYBIANI carbosulfan FIABAARDINUNIANEIVEY Wei er al. (2000) WUIINITAR 1087
5 d‘d L 1 T v ¥ . a ‘.; oy .3’ =3
9IA13 carbosulfan IUAIIAZAIBNIAT pH E]gﬂ“u.‘b"}d 3-7 1A@15 metabolite MdnFnAtuAe a3

aa o

P ' d o u
carbofuran HATNIIVANOIVDI ATHUT qUVUTN UATAUE (2540) WU carbofuran lid_hl metabolite MY

De

H nla' = ] ® 1 ar P 1 ' o
farrowuluilnunsdfnonudnnfanums carbosulfan (Posse ) Tﬂﬂ%‘u‘ﬂ?"ﬁiﬁdmﬂ‘ﬂﬁ‘r‘iuﬁﬁ 17U

£9)

¥
ludn31 50 daaansAil 20 WUUTINYBIENT carbosulfan WAY 0.62 mg/kg HAEWUAT carboluran

MY 1.39 me/kg unzuasvnaany 3 U wuliuimasne 2 sliaaaaumds 0.00 vay 0.61 meke
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ey 110 FAOWHO Lildmimuas1 MRL ve4a13 carbosulfan @Y @13 carbofuran Tufi)
Anpn ud ISR IMUARIAINAIIYEIMS carbosulfan  1UdNVEIMIIU IAD 0.1 mgkg UATAT
a4 o4 (Y as n’: = ' v 34 =y ] s =
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. ¥ "
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C 1l _
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carbosulfan carbofuran
2.3 dihydro-2,2-dimethyl-7-benzofuranyl 2,3 dihydro-2,2-dimethyl-7-benzofuranyl
(dibutylamino)methylcarbamate methylcarbamate

Figure 4. Degradation of carbosulfan to carbofuran.
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Table 14. Residues and percent reduction of insecticides on/in pods of yard long bean after

treatment with different rinse methods.

Insecticide residues (mg/kg)

(% Reduction}
Rinse methods Methamidophes  Carbosulfan Carbofuran Cypermethrin Means Means excluded
carbosulfan

Tap water 3.29 0.0% 0.85 2.51

Q1.7 (39.1) (34.1) (64.4) (31.3) (36.7)
Milled-rice water 245 0.03 0.45 2.44

(34.1) (82.4) (64.9) (62.5) (61.0) (53.80)
Acetic acid 1.40 nd 0.39 1.78

(62.3) (100.0) (70.0) (72.6} (76.2) (68.3)
Calgium hydroxide 0.71 0.04 0.44 1.32

(80.8) (71.7) (65.6) (79.7) (74.5) (754)
Potassium permanganate 186 nd 0.28 1.16

(5011} (100.0) (78.1) (82.2) {77.6) (70.1)
Sodiwm chloride 292 0.10 0.66 2.73

(21.5) (36.3) (48,6} (58.0) (41.1) (42.7)
Boiled water 3.16 0.04 0.95 2.97

(14.9) (70.3) (26.0) (54.4) 414 (31.8)
Means 226 0.06 0.57 213

{39.3) (71.4) (55.3) (67.7) {58.4) (54.1)
Control 172 0.15 1.29 6.51
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carbosulfan 1191 carbofuran AITaAAFMAGAUAY TR TuvaeAims cypermethrin hifinumniad
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aam dniuismsdeasisandeiieguuinies1$1dAdums cypermethrin Wi lunquqga

= < ¥ w - ¢ o o l.lsuétw o W o
i Fegeandesdunanisnaaedndeil Teoledrudvasmisanaisnan lAiseduind1n1833013
L % .ﬂl. -y, L] 1 as é
@137 UDAMT cypermethrin TABIRAINNITMIDAIGIANIINY 67.7% anFUems carbosulfan Fawy 1y
U5 tioaann (Table 14) upzhnnadimsaanyandie iwuarsandis (detection limit =0.01 mg/kg)
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SUMAHYIN 5) FIn0ARADIAVATANEIVET ATWUS quinn uazAME (2540)
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Figure 5. Percent of insecticides remaining on/in pods after decontamination with different rinse methods.
=3 T q t é A
MR YI91AT MRLs A 1ana13 13419014% 981 MRLs 494915 methamidophos carbosulfan
carbofuran 18 cypermethrin TUNIHAUIUAIY 1.6 0.1 0.1 uag 0.05 mg/ke AIWAWY (Table 13) WU
2 e v A ' a ' 3 = 9 At W ' Y] '
windudileenasianumsdnan 1 91T nsaeivandulacitnshauudnn Swdul
. P Y] W S [ W 9 s
ausaantlfinamafivendislvegluszdundindian MRLs 18 endums carbosufan 1azs
Y : 1 o o n1a i o or 1 a
methamidophos figdacinfula udlumfiamnuasnsad hifunesdndavaminianuasiud
MIMIHANIANY INIANANUBI I NAMMAIRANY | uag 2 Tu (Table 13) MANOMMTITINN
mandeinaandendaninaafivTaemasdudiiiTaen (Table 14 wudulvy hismsnoa
Bnuaisivand ey IuszAudniis MRLs 1n3ums methamidophos ndadany | Tu mndn
x g 5 1 r ::ly :’ 5
SohiulmezaalTinamsandsifeglusedudndian MRLs 1o vanniniimsddnidumey
[ = gt ar 1 q W ] ar :, 3 ] 17 W = o [
HraadTuimarandvedmansnanlfegluizaudinniar MRL 18 minnuflondeianuas 2

U (Table 15)



41

Table 15. Calculated residues of insecticides obtained from Table 13 after rinse with different

methods in Table 14,

Calculated insecticide residues (mg/kg)

Treatment Methamidophos Carbofuran Cypermethrin

1 day 2days 1day 2days 1lday 2days

Amount of residues in Table 14 3.84 2.46 3.33 2.14 1.94 1.12
MRLs values 1.0 1.0 0.1 0.1 0.05 0.05
Tap water 3.39 2.17 2.20 1.41 0.69 0.40
Milled-rice water 2.53 1.62 1.17 0.75 0.73 0.42
Acetic acid (0.1%) 1.45 0.93 1.00 0.64 0.53 0.31
Calcium hydroxide (50%) 0.74 0.47 1.14 0.74 0.39 0.23
Potassium permanganate (0.001%) 1.92 1.23 0.73 047 0.35 0.20
Sodium chloride (0.9 %) 3.02 1.93 1.71 1.10 0.81 0.47

Boiled water 3.27 2.09 2.46 1.58 0.88 0.51
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nei pigfuiua Tusfa uane
()
waadt | wlasd | wlnedt | wladd | ndaeit | wlaedl | aasd | wilead
1 2 3 1 1 2 3 4
1 50 3.50 0.80 7.00 10.60 3.00 1.90 1.20 2.50
2 51 1.00 .60 4.40 1.95 2.10 2.40 0.80 1.80
3 53 1.10 (.50 5.70 3.90 0.00 0.00 0.00 0.00
4 53 0.60 0.10 2.80 2.50 1.60 2.15 2.60 3.0
5 57 130 0.05 7.10 6.00 2,20 2.80 130 390
& 59 0.20 0.00 4.10 3.40 235 1.70 1.80 3.00
i 61 0.10 0.00 190 1.80 6.80 7.00 2.70 5.70
g 63 0.00 0.00 0.00 0.00 9.20 6.10 50 9.50
9 65 0.00 0.00 0.00 0.00 4.60 5.80 2.40 5.30
10 57 0.00 0.00 0.00 0.00 3.00 3.40 1.00 2.20
534 7.80 2.05 33.00 30.15 3485 33.25 18.80 37.00
mavanlaa 18.25 3098
wau'ls 270.37 458.89

ATTHAIARYIN 3. Wandadadn o RgnrueumEndhaw I8 lunadgnaFad 2 (18 e, 2545 Tunlasnng 108 was*

HoRAA (1 Tansu)
— .
Asai CAlTGATRAE Tuja uoNIA
(h)
wlas? | e | wlaed | wlasd | mlasit | uteadt | wdasit | wilasi
1 2 3 4 1 2 3 4
1 50 0.50 0.20 0.60 0.40 2.00 1.20 0.70 250
2 51 0.35 0.0 0.60 0.15 1.50 1.70 0.50 1.30
3 53 0.10 0.25 030 0.30 0.00 0.00 0.00 0.00
4 55 0.15 0.00 0.10 0.20 1.30 1.30 1.20 2.20
5 57 0.50 0.00 0.50 1.90 0.95 1.30 0.50 195
6 59 0.20 000 3.10 0.85 0.85 0.65 0.65 1.00
7 61 0.10 0.00 0.80 105 2.60 2.70 0.80 230
8 63 0.00 0.00 0.00 0.00 4.40 3.30 2.30 380
9 65 0.00 0.00 .00 0.00 230 3,60 1.50 330
19 67 .00 0.00 0.00 0.00 2.00 265 0.70 140 E
573 P10 0.55 6.00 4.85 17.90 18.40 883 1y 75 !
mivag 333 16.23 '
il 49.26 240,37




49

ATTNNIARNIN 4. Pervenlage of yard fong bean damaged by aphids (4. craceivora ) inside and outside in two different seasons.

Percentage of plant damaged by aphids (means £5.D.)

Treatment/ 10 days 20 days 30 days 40 days 50 days 60 days

planting date

Planted 1n May

2001
Inside net 8.3316.36 441812131 98,3313.33 10010.00 10010.00 391511315
Outside net 0.00 0.00 0.00 0.00 0.00 4151170
T-test * *x ¥k np np **

Planted in March

2002

Inside nel 0.00 21.00%17.00 71.00322.00 100.0020.00 100.0010.00 100.0010.00
Outside net 0.00 5.0013 .80 6.00%7.60 46,00120.00 27.00322.90 100.0030.00
T-test s *% * % %

" mean of 4 replications, 8.D.~ standard deviation, * significant at 3% level, ** significant at 1% level

t!p=the analysis can not be performed because the slandard deviations of hoth groups are 0.

ATRANHUIN 5. 1T 15ANA 19999015 methamidophos, carbosulfan. earbofuran 1% cvpermethrin i luidndainnmaanndanu

™3 L uas 2 u Hdgalu 2 Frusaiuandianu 2 afs

Ui sanfiig (me'ke)

iUﬂQﬂ !Lﬂail:ﬁl \ﬁ')f]tiN‘ﬁl methamidophos Carbosulfan carbofuran cypermethrin
13u 23y 13y 27u 13u 2% 17y 23U
1 1 3.66 1.78 s.16 5.12 0.22 nd * *
2 2.66 t.13 5.46 4.49 0.10 nd L ¥
3 o 1.51 37 - 0.21 = ¥ ¥
2 1 385 (.89 4.73 354 nd nd * *
2 3.39 0.90 3.74 233 0.12 nd * ¥
22/8/44 2 3.31 - 380 4.00 nd nd ¥ ¥
3 1 3.83 1.75 5.47 4.28 ad nd * ¥
P 377 1.55 5.02 4.00 0.1¢ ad x *
3 182 - 4.53 nd ¥ *
4 1 4.35 4.3% a2 5.45 0.25 ned ¥ b
2 4.37 4.90 6.19 4.95 Q.08 0.09 ¥ *
. - 4.45 7.68 4.94 Q.09 nd ¥ ®
1 1 AL N, nd rd 303 225 2.14 1.31
2 4.45 283 nd nd 464 263 1.506 .46
& 1 690 3.34 nd nd 180 .65 0.x2 .65
15:1:45 2 5348 i3 nd nd 1.60 074 L2 054
] 1 h 1.7 f1.80 nd nd 370 2.04 272 1.50

2 LN 1.36 nd nd 3R 2.54 240 1.24

HUIUMMY * — HHEETERre i nd = non detectable {detection limit = 0.01 mk/kg)



50

A1TUAIARLIN 6. 1T IANA1I1UBIENT methamidophos carbosulfan carbofuran 1Az cypermethrin w1 TuiEnva i 1L

HAININAARHAILTEN 56117 HdInInRAnums 1 $2Tue

FEnisaany Concentration (mg/kg)
"’l’tlfi‘ld‘ﬁ: methamidophos carbosulfan carhofuran oypermethrin
1. &udaerhala | 3.14 0.08 078 3.03
2 3.43 0.10 091 2.00
2 dedanhanadi i 2.65 0.05 0.41 2.76
2 2.26 nd* 0.49 2.13
3. udanhdumoy I 157 nd 0.43 1.51
2 1.23 ud 034 2.06
4. Hrafasinfula 1 0.70 0.08 0.54 1.24
2 071 nd 0.35 1.40
5. AR ALY 1 133 nd 0.27 156
2 239 nd 0.29 075
6. Rl nndn ] 2.93 0.08 6.72 228
2 292 0.11 0.61 319
7. 1adoenindon 1 3.10 0.09 085 272
2 3.23 nd 1.06 3.21
8. 'h.if?'lé {control) 1 392 0.16 1.29 488
2 3.72 0.14 130 8.13

* Detection limit = 0.01 mg'kg



