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Management of Weed and Other Pests in Vegetable Soybean Production
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ABSTRACT

Management of weed and other pests in vegetable soybean (Glycine max cultivar
KPS 292) production to reduce pesticides application, were carried out in the National
Corn and Sorghum Research Centre, Nakhon Ratchasima province during August, 2008 -
May, 2009. Investigation of some weed species that can be alternate-hosts of pathogens
showed that Mimosa invisa and Cyperus rotundus were infected by Cercospora sp. and
Puccinia sp., respectively. However, weed species and weed pathogens were different from
each location and cropping season. The efficacy of several pre-emergence herbicides for
weed control in vegetable soybean was evaluated. The results showed that tank-mixed
metribuzin 56 g ai/rai + pendimethalin 1485 g ai/rai was the most effective for weed
control and gave the highest vyield, followed by metribuzin 84 g ai/rai and pendimethalin
165 g ai/rai, respectively. Herbicide used had no effect on vegetable soybean growth
throughout the 65 days until the crop harvest. Herbicide residues in the vegetable
soybean product were determined using gas chromatography-mass spectrometry (GC-
MS) 7 days before harvest and were found to be lower than the maximum residue limits
(MRLs < 0.01 ppm). In addition, the integrated pest management namely the management

of weed and other pests in vegetable soybean production was conducted to investigate.
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This study showed that seed treatment
with antagonistic bacterial strain KPS46
(100 ml/ seed 1 kg) plus imidacloprid
70% WS (2 g/ seed 1 kg) followed by
foliage spray by antagonistic bacteria
Bacillus amyloliquefaciens strain KPS46
(250 ml/ HQO 15 1) at 14-day interval
3-sprays, 2-sprays with combined of
algae extract (30 mi/ HQO 20 1) and CaB
(20 ml/ HQO 20 I) plus insecticide
spraying to control insect pests when
their population increasing to action
threshold and neem extract (100 ml/ HQO
80 1) once a week at 50 days after
planting had the highest efficiency for
other pests control in vegetable soybean
production and obtained the highest
marketable yield with 1,455 - 1,484 kg /rai.

Key-words: clomazone, gas chromatography
-mass spectrometry (GC-MS), herbicide
residues, metribuzin, pendimethalin,

vegetable soybean
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Table 1. Weed control treatments used during the experiment.

Treatment Trade name Rate (g ai/rai)
Control - -

Hand weeding" (at 30 DAP?) - -
Clomazone Magister 48% EC 172.8
Metribuzin Sencor 70% WP 84
Pendimethalin Stomp 33% EC 165
Metribuzin + pendimethalin Sencor 70% WP + Stomp 33% EC 56 + 1485
Clomazone + pendimethalin Magister 48% EC + Stomp 33% EC 153.6 + 1485

“Labour cost per-man-days worked was 170 baht per day

“DAP = days after planting

3. N15IATIENFIINITATBADBANAISIUA

manviingnlasld GC-MS

o o

N3R5 AT EARIENS AR T DN

=

a

ANEIITUNITNARDINADIRNNEAWUS

-

AuWILaY 292 lasuindiwassinanfidiang

9

a = @ 1

16 58 Ju w309 7 Yunsuvinsifiuiien)

= <l =l %

NIMTIIVIFIINTATBNTND199 e HN1TANA
Tuwawdn TuwasdfiAnisvesuismaiuun
NBATRARINNTIY 310 B.815A 9.8 e9 s
Tasn1sld GC (model 6890N. USA) — MS

(model 5973, USA) Faiszgndainidnig

2

@
a s L

989 Kawasaki (2006) faumpusiot
N93NERENRY: 1FaEeReT
guiivanulamesay vvdn 300 . ud
fuwaaziBon udwinldgeiivSonly daotng
A 20 n. 14 flask PUIA 500 NA. LHNET
sodium chloride 7 n. 1M phosphate buffer
138195 10 NA. WAy acetronitrile UYSuIag

60 N\, WaNAU I ntuUIdIat 9l flask

136

flulaziBuadnadedininins homogenizer
#iA sy 10,000 saV/ANd diunan 5 wid
WRINTBIHNIUTANTDY buchner fidoidiafy
filtering flask 2u1® 500 HA. LA vacuum
pump #axN1a¥all celite 15 n. Ay
acetronitrile U3N1m3 50 NA. LWAINTDIHU
7AN589 buchner fanmansazaeiingadld
a9l separatory funnel 2U1% 2,000 da.
willaWn separatory funnel vdnA3as
shaker Uszanm 10 wiit nasamiuaneials
Uszanmu 15-20 Ul e isnsasauantu
wazifladrdus1siondutiiugs sodium
chloride ﬁagjﬁmﬁwaanwﬁﬁu emulsion
\@ina13 dichloromethane 1331013 40 . 1
vheonudnidsdsld flat bottom round
flask AN 0.1 dietheleneglycol Tu acetone
wdsa ntut flat bottom round flask 11

3278 rotary evaporator AULABUILIY

14 nitrogen gas 1 l#uvie 14 20%

sEsinainens 7 30 auil 2 waunen - Reveu 2555



methanol in acetone 19&13ALABTLFHIAA
grulu flat bottom round flask e w38
W UATEY ultrasonic LALFIBENILATLSY
USuastdle 10 wa. mnﬁ’u@mmsa:mﬂm
2 NA. UWAIAN 0.1 dietheleneglycol U3N1015
1 wa. lUsemediy rotary evaporator 1%
Wiy d9Fnsavany Audefndiuly flat
bottom round flask 8nA39éie acetone
wdagasateldnasanuiaanilddmsy
\A389 GC-MS
N193LAIIEARITNIATIANDANAN:
asazaslunanafag19ruIALaNIIN
NSM3ENAIDEN NITINITATIAAIITANN
g19mdaJeRy fianvssinisandneludy
winvilngs laan1sld GC-MS Fawafildan
m'ﬁLﬂ‘swxﬁ%gnﬁuﬁnaam%"aqﬂauﬁaLﬂ@%
LRZANWEENNITUENRITINENIUNTATIR
anadasiumdndngiis Tudnsuzsaensiv
udninamalEseufisusuaitudinl il
reference library Feavvinlimsuienin uay
U398 13nFafaReene 9 Avn1s
Szl lasfivminedu ppm
4. n15’5’61ms"‘a’wﬁw%quﬁ’uﬁ’mgﬁwwﬁﬂﬁu 7
Tunsuandamassilngs
Tunsdszifiudssdndniwszuunis
FANIARIHY ﬁﬂﬁﬁszqnﬁmu’i%msmaa
Delp uazAmy (1986) vinm3@nenlugnw

&

uladnaaasdgniiivasddnaawus

o

ATLWILEY 292 ﬁ@uﬁ'ﬁﬂ%ﬂwmm:ﬁn

ANUTA 8. Uneey 2. uasIBaNT Tu

FIRIUALFDURINIAN WA, 2551 LBy
WOBNIAN WA, 2552 IIUNUNTINARDILLLY
RCB 15naufiiy 3 51 su1aulamaand
tow 5 x 5 u. (anspsudasidgn 1 x 5 w)
Tapfunsnannaunssndsidinisianis
YRy INAUN15IANSN G 1UlsARY LAy
unaIAnFADLneaeiu
Jadunasausrulsedis loun nsld
L%ﬂLLUﬂﬁL%ﬂﬂﬁﬂnﬁ Bacillus amyloliquefaciens
sroWuf KPs46 FallunuaiiSodfiing
feWuiAmuNW YNNIPRNNERSATIE I cell-
suspension 100 Na/ANGATIMABIENER 1 NN,
Aanividniuug 3-5 unil wiugniiudl uas
finsnuduRpsns 250 wa/in 15 a. e
Aruanlan deaiunisdaiviaveiis
WA ANUSHIUURT AN TN DIHANAR
ﬁdn’]‘iﬂqmuﬁﬂﬂﬂ“ﬁ‘i’mﬁuL%BISI%LﬂﬂNﬁﬂ‘S’]
20 n/wda 1 nn. §msuileBanmittduns
Naaddvismuenensdn lun ansaia
IMNFIMIY (Goemar BM86) 8751 30 NaAN
20 &, uariluadunid Aownaidunlusau
(Sorba-spray) 851 20 N8/ 20 & 9
uanannslidouuafiSeUfinguda dof
nslEsamuaswedl Watiedlasiunidalse
RyAadyraedundsvilnan wazdanuiy
e 1Kun §15 metalaxyl 5957 7 nANEA
1 nn. Tun1segninda wasWudIBaIs
mancozeb 831 40 /U1 20 &. &9

chloroaronyl 8831 20 n./41 20 &. &19

cabaryl 891 30 NN./U1 20 |. 8§15 captan

Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012 137



§m371 30 N/ 20 &, lamda cyharotin 879
30 N8/ 20 & §13 atrapon M1 25 Na/AN
20 . WAZH1T starkle §A31 30 NA/UN 20 &

fadunasouiuunadngie v¥in1s
WUFITHILNAIL D US N UL N AT ITEFU
action threshold (3¥AUNIIILUIAUD
UILpINIUNRY ﬁﬂ'gsﬁmié’mmimuqmﬁa
wﬁnLﬁmﬂ’sml,ﬁﬂmﬂﬁiaﬁwgn) windu uaz
ﬁﬂmsaﬁmmnagﬂwsLﬂ”ﬂm's"mﬁ’m Waan
Ysuraunsidasiadl wazldfinasurfuen
WuuANe g W lEmeUssfiuyseaniaiwnis
FLUNATDIUNAILFRE AN F1TZIUNAY ADRNT
imidacloprid 70% WS 8#51 2 W& 1 nn.
uaznulugATY 20 Na/41 20 & §19FIUNAY
daunasieseiuiasegia dun cypermethrin
§991 32 WA/ 80 A §13 acetamiprid
5937 20 Wa/u0 80 . &9 methomy!
S0 20 Wa/UN 80 A, wavaIaiRETIAN
§m31 100 &/ 80 A, kitlEav 7 50 Ju
nasnUaniiy

127uNANDUAUITNY NINIEULADN
TansidasaRefidussansamaiigalunis
AruANipfAT (Table 1) UsznaudInas
metribuzin 8031 84 n. §1seanqna/l3 uas
/Y39813 metribuzin 891371 56 n. §1398N
gn3/13 + pendimethalin §n31 1485 n.

s1ssangnd/ls Sawiunisyuiulauduids

as P

mmaadﬁnammq 30 W YUNNNANIINARD
lapyszifiussduanuainisalunisaiuaw

e A

Juiy anuduRwrosa1ssadAsIRNaR

138

wfun1sIansAng i fszae 7 14 21
WAz 30 FundeanlFsua1s wareInIsiEans
AdadawNeIInAun1ITanIIdngiesAanIs
Lﬂﬁﬂuuﬂaammgwaaﬁu LD U
Ausiadiu wawdnraddimaaiingafisnvuiey
16 Aszuzifiuvion (65 Jundeandgniie)
wazdunuluniswdndundasilnga las
Asauanenldeny (cost input) Tudued

1Y ~

f1sdasiunmdndngine 2a9unaenisnid
N1s3aseinan19aif 1ou35 Duncan’s
multiple range test 2avluUsunsns15951

NNEIA SPSS

NANISNARAILAZININ
nsAnsrinuesluieiuisedousg

o wnlsniy

A A

nssnseviineslsaiauay TaRod
Lﬂuﬁmmﬁ’ﬂmaaL%ﬂﬂﬂLﬁ@IiﬂﬁMN“ﬁﬁﬂ Tu
amwuﬂaamaaaﬁﬂgnﬁ’smﬁaaﬂnam Wuin
TsadoinfussuusInuarafuyevan
wassiingafiansrany Usznaudis 15asn
warlauduin fiAne ndes Fusarium
solani fsp. glycines WALlIAREULN Tifin
N0 Sclerotium rolfsii Sacc. 15ATLAR
fududimassilinandiumilofu Usznay
§8 lsmsaila (rust) fiinenidasn
Phakopsora pachyrhizi (Syd. and P.Syd,
1914) TsAuauunsalug (anthracnose) 7iLfin
Q’mL%a‘i’l Colletotrichum truncatum

(Schw.) Tsasmiéne (Downy mildew) #4fin

213815 IHINANEAT A 30 aufl 2 WounAN - RenAy 2555



mm,%ammq Peronospora manshurica
(Naum.) I‘Sﬂﬂluf\my}u (Bacterial pustule) 7
Winemdauuaiige Xanthomanas
axonopodis pv. glycines 1sAlswlus1g 7
finandalasa Soybean mosaic virus
(SMV) wazlsalisalupeana fiinainids
15& Soybean crinkle leaf virus (SCLV)

[ v

Hudiu dunilazesioReiiduiedozas
doamglsafisuredaiu nsdisavie
mao%ﬁ“ﬁ’[un’ifmﬁLﬂuﬁ“ﬁa’lﬁwam‘%aa’lmq}
TypRouidn  ldun  waninend

(Lagascea mollis Cav.) uwaz#nlou

(Amaranthus viridis L) Fefelsianananszy
L%Ba’lmﬁﬂﬁ drulups1ulasy (Mimosa
invisa Mart) JuRwe1dura9dnsn
Cercospora sp. Mlusmavaslsalugania
Tuuve sfiavasfaRyredngMduRyeady
yosifaamalsefizunenie Tdud vdnlue
(Rottboellia cochinchinensis [Lour.] W.D.
Clayton) Fuiflufizadooesdos usdls
ssnszypiald dwsdavosiafimwannn
iur wimy (Cyperus rotundus L) Faiflu
Rooduweados Puccinia sp. Adusmeg

299l5ANFIN (Table 2)

Table 2. Disease symptoms and pathogens spread in vegetable soybean fields at the

National Corn and Sorghum Research Centre, Nakhon Ratchasima province

Host plants

Disease symptiom

Pathogen

Green soybean

(Glycine max L. Merr.) Brown stem rot

Rust
Anthracnose
Downy mildew

Bacterial pustule

Soybean mosaic virus

Soybean crinkle leaf

Broadleaf weed:
Lagascea mollis Cav. Brown spot
Amaranthus viridis L. insect pests
Mimosa invisa Mart.

Grass weed:

Rottboellia cochinchinensis

[Lour] W.D. Clayton Brown spot
Sedge:
Cyperus rotundus L. Rust

Root and basal stem rot

Cercospora leaf spot

Fusarium solani f.sp. glycines
Sclerotium rolfsii Sacc.
Phakopsora pachyrhizi (Syd. and P.Syd, 1914)

Colletotrichum truncatum (Schw.)
Peronospora manshurica (Naum.)
Xanthomanas axonopodis pv. glycines
Soybean mosaic virus (SMV)

Soybean crinkle leaf virus (SCLV)

ND'

ND'

Cercospora sp.

Puccinia sp.

YND = not detected
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wudinssndsaludnasldanamynsoie
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Jodonnoiasiuisanugniois (1du
wﬁjﬂ“ﬂ‘&i\‘l (Rottboellia cochinchinensis [Lour]
W.D. Clayton) wnUau (Commelina diffusa
Burm.f) uazudiny ag’lummﬂﬁmunmaﬁaﬁ
naNnfAe N5lHans metribuzin 8791 56 n.
snseengnd/ls + pendimethalin 8551 1485 n.
s130enqnd/ls fisz@nBnwlunismuan
Fyfninadufiumelasniga agluinud
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JBIRINT ABMSIEENS metribuzin 8751 84 n.
a13pangnd/ls w3ean3 pendimethalin §79
165 n. a19pangqna/ls  wianasldans
clomazone 831 1536 n.miaanqw%f/li' +
pendimethalin 80151 1485 n.a13eangna/ls
fun15lHa1s clomazone @51 172.8 n.

g1seangnd/ls Wesetnafen dwansznusa
dwmResiingaunniinsidansmiaJois
#3adu 9 srAuANTUAYTBIEIIANT

aRanRsaRUano lugivlssuim 10-20 %
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Table 3. Effect of pre-emergence application of herbicides on weed and crop injury in the

National Corn and Sorghum Research centre, Nakhon Ratchasima province

Weed cover score™ (days after application)

Crop Injury score” (days after application)

Treatment 7 14 30 7 4 21 30
Control 9 9 9 1 1 1 1
Hand weeding (at 30 DAP®) 9 9 1 1 1 1 1
Clomazone 172.8 gaii/rai 2 2 2 1 1 1 1
Metribuzin 84 g a i /rai 1 1 2 1 1 1 1
Pendimethalin 165 g a i /ral 1 2 2 1 1 1 1
Metribuzin 56 g a i /rai 1 1 2 1 1 1 1
+ pendimethalin 148.5 g a i /rai
Clomazone 153.6 gai/rai 2 2 2 1 1 1 1

+ pendimethalin 148.5 g a i /rai

"Weed cover score using a scale of 1-9 where 1 represents no weed cover and

9 = completely weedy plot

Crop injury score using a scale of 1-9 where 1 represents least injured plants and

9 = most injured plants

“DAP = days after planting

Remarks: grasses: Commelina diffusa Burm.f. and Rottboellia cochinchinensis [Lour.] W.D.

Clayton, broadleaf weeds: Amaranthus viridis L., Lagascea mollis Cav. and Mimosa invisa

var, Mart., and sedges: Cyperus rotundus L.

uAaIN15AuEAIINTHANTENUANANAAT DY
duvdasinan wWuiisifusaIIiaTany
wiladu 9 laResuwaninfs el
wuiwandnaaetmassiinanlunssnisa
Tugmsldsrsmdadsisnandnfs i

16 805 nn/ls Feldwananlalnaifneiy

ns3838Ain1smda TRy leslduseeuau
(hand weeding) FfinaninmAniinTanisna
n1sldiansmdadaiy Taeflunssudsisinng
TdansminfaRonnulasiinandnisming
Tgaln&fpeiu Aon19lH813 metribuzin +

pendimethalin Winanan 1,118 nn/ls T8989
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Aan1314ia13 metribuzin %38 pendimethalin
Tviwawdn 1,070 war 1.033 nn/ls &7uns
14815 clomazone + pendimethalin Laz&"s
clomazone THwawAn 964 uar 951 nn/ls
want19lsfina Lﬁ'aﬁmsmwmnﬁunum
Td918 wudnaldarelunssudsalaiinng

wWugsida iy ualinsigu 1 ass e

dundasinaaiiany 30 u ddunuiniu

q

=l

Adenseulunismdatafiay (@nsa1de
170 wan/Fu) gandlunssnisadnasly

snanTaTaRTUTs N 247 — 560 uw/ls

Hesunuazuansieiuly viellduagfudnanen

U

FLSNIUTUFULRZ T IR DDIENTANT O T 0N

Tuusiazatla (Table 4)

Table 4. Effect of pre-emergence application of herbicides on crop yield of vegetable

soybean and cost input for chemical control in the National Corn and Sorghum Research

Centre, Nakhon Ratchasima province.

Yield (kg/ rai) Cost input”
Treatment N )
Marketable® Non-marketable Total (baht/ rai)
Control 805 d 1,213 2,018 -
Hand weeding (at 30 DAP™) 903 c 1,188 2,091 680
Clomazone 172.8 g ai/rai 951 bc 1,147 2,098 353
Metribuzin 84 g a i /rai 1,070 ab 1,173 2,243 120
Pendimethalin 165 g a i /rai 1,033 b 1,152 2,185 135
Metribuzin 56 g a i /rai 1,118 a 1,200 2,318 202
+ pendimethalin 148.5 g ai/rai
Clomazone 1563.6 g ai/rai 964 bc 1,120 2,084 433
+ pendimethalin 148.5 g a i /rai
CV (%) 10.05 412 4.99

“Calculatbions are based on cost input for chemical control in each treatment, labour

cost per-man-days worked was 170 baht per day.

“Means in the same column followed by a common letter are not significantly different at

the 5% level by DMRT.

“DAP = days after planting
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ToRgluudasgnmuns Juldiniinisldans
pendimethalin tWadRHILAET LEAYIN
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wuunawanratesileffyssdndninwlunig
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n153msrzRastTaiadaandieluda
wasvilnanlaald GC-MS
NIRI9VILINUDDITI TR TN
finnavsandrvlunandnvasiimiasings
Taensld GC-MS infunisyssfiuanu
Yapafan19di1ueInis wudnf 58 Junds
nfidnsldiansmdaeRsuuuniousanata
AN q (iefl 7 Junewvimauiviie) laiwy
iR TrRTlafe 9 AINA1IANAI

Tunanfnvasdmasslings (Table 5) A

Msl¥a13 metribuzin 851 84 n.§1988N
qwg/li (Figure 1) N5lHa15 pendimethalin
§a91 165 na13eengnd/ls (Figure 2) uas
M35lE815 metribuzin 8571 56 n.&1908N
qn3/l5 + pendimethalin 8931 1485 .19
pangns/l9 waswuiAT detection limited
%39 MRLs winiu 0.01 Lﬁaﬂm‘smmwgo
peak 289tdUn3IWAIN&ABeiy standard
P09FI3Te TR a T 7 WUIIAINGY

peak T8LNUNINGINT1TLAULNG (Figure 1)
U

Table 5. Determination of herbicide residues in vegetable soybean using GC-MS in the

National Corn and Sorghum Research Centre, Nakhon Ratchasima province.

Treatment Herbicide residues”
Control ND
Hand weeding (at 30 DAP?) ND
Clomazone 172.8 g ai/rai ND
Metribuzin 84 g a i /rai ND
Pendimethalin 165 g a i /rai ND
Metribuzin 56 g a i /rai + pendimethalin 148.5 g a i /rai ND
Clomazone 153.6 g ai/rai + pendimethalin 148.5 g a i /rai ND

YND = not detected (detection limited = 0.01)

’DAP = days after planting
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Figure 1. Determination of metribuzin
residues in green soybean using GC-MS.
(a) = chromatogram of metribuzin
standard, (b) = mass pattern of metribuzin
standard, and (c) = mass pattern of

metribuzin sample
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Figure 2. Determination of pendimethalin
residues in green soybean using GC-MS.

(a) = chromatogram of pendimethalin
standard, (b) = mass pattern of
pendimethalin standard, and (c) = mass

pattern of pendimethalin sample
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Table 6. Effect of weed management integrated with pest management on weed and

crop injury in the National Corn and Sorghum Research Centre, Nakhon Ratchasima province

Weed cover score” Crop injury score”
Treatment (days after application) (days after application)
7 14 21 30 7 14 21 30
Control 9 9 9 9 1 1 1 1
Rhizobium + metalaxy! + KPS46” + (algae extract + 1 2 3 3 1 1 1 1
CaB)4/ + fung|cid685/
Rhizobium + mancozeb + fungicidesS/ 1 4 5 6 1 1 1 1
KPS46 + rhizobium + mancozeb + KPS46” + 1 2 3 3 1 1 1 1

)4/

(algae extract + CaB) "~ + fungicidesS/

KPS46 + KPS46” + (algae extract + CaB)" 1 2 3 3 111 1

KPS46 + Imidacioprid 70% WS + metribuzin® + KPS46” + 1 1 2 2 1 11 1

. 5/ 7/
(algae extract + CaB)4/+ insecticides™ + neem extract

KPS46 + imidacloprid 70% WS + (metribuzin + 1 1 1 2 1 1 1 1

pendimethalin)® + KPs46”

>4/

: 5 7!
+ (algae extract + CaB)~ + insecticides™ + neem extract

"Weed cover score using a scale of 1-9 where 1 represents no weed cover and
9 = completely weedy plot

’Crop injury score using a scale of 1-9 where 1 represents least injured plants and
9 = most injured plants

“Applied at 15, 30 and 45 days after planting

“Applied at 30 and 45 days after planting

“Applied at 7. 14, 21, 28, 35 and 42 days after planting

“Applied at 0 days after planting

"Applied at 50 days after planting
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Table 7. Effect of weed management integrated with pest management on plant height,

number of node, number of branch, crop yield of green soybean and cost input for

chemical control in the National Corn and Sorghum Research Center, Nakhon Ratchasima

province
Plant height No of node/  No of branch Yield Cost input”
Treatment
(cm) plant / plant (kg/ rai) (baht/ rai)
Control 41.0 6 2 875a” -
/
Rhizobium + metalaxy! + KPSa6” + (algae extract + 322 6 3 1,098 b 1,768
caB)” + fungicides”
/
Rhizobium + mancozeb + fungicides5 371 6 3 1,210 bc 1,310
KPS46 + rhizobium + mancozeb + KPS46" + 34.7 6 3 1210bc 2,120
/
(algae extract + CaB)4 + funglcides5/
KPS46 + KPS46” + (algae extract + CaB)” 347 6 3 1,206 be 810
KPS46 + imidacloprid 70% WS + metribuzin® + 35.1 7 3 1,455 ¢ 1,015
/
KPS463/ + (algae extract + CaB)4
+ insecticidesﬁ/ + neem extractw
KPS46 + imidacloprid 70% WS + (metribuzin + 356 7 3 1,484 ¢ 1,097

pend\methahn)ﬁ/ + KPS463/
)4/

. o5/
+ (algae extract + CaB)  + insecticides ™ +

7/
neem extract

Calculations are based on cost input for chemical control in each treatment

“Means in the same column followed by the same letter are not significantly different at

the 1% level by DMRT.

“Applied at 15, 30 and 45 days after planting

“Applied at 30 and 45 days after planting

“Applied at 7, 14, 21, 28, 35 and 42 days after planting

“Applied at O days after planting

"Applied at 50 days after planting

Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012

149
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fiorrezdimanndsluniandadamassiings
Taen1sld GC-MsS Linudrdinisandieand
man"ﬁm%ﬁwnmﬁm’[uwawamﬁ"amﬁaa
Hnae (v3adA1 MRLs < 0.01 ppm)

4. msdamsTriswiuAngizoile
Au 9 Tunmawledamissilngs WUIINIARN
Luﬁmdauﬂgnﬁ'sm%mmﬂﬁL%ﬂﬂﬁﬂnﬁ
Bacillus amyloliquefaciens auWu KPS46
(100 WA/INAR 1 NN.) WASEITRIUNAY
imidacloprid 70% WS (2 n/w&a 1 nn)
AN TR D LUATISE KPS46 (250
ua/i 15 8) n 14 1 3 a¥s Samfuns
NURIIFARIINTIVISE (30 w8/ 20 ].)
WAL5IME N TR CaB (20 NRAI 20 &) 2 A
ARBATUNITHUNIIZ LN AT DS ULN A
feszdunisnadulafimviua saufunis
WURSHIANZIAT (100 3847 80 ) e
avasa 71 50 Tundeanugnivy Suseininw
Tunismdalsafisuardunasdngis

wilasing o Tunisgndamdssiinaaldfifige

NyoUAM
awuﬁé’aﬂ”%’uvguaﬁuagunwﬁ%a
INFITNIUNBINUATUAYUNITIY
aorvuddsuasWaluInvieNnIdne e
LNHAIAIEAS FITNIUANENTINNITITELAY
16 neldlassmsiaunssuunisdanisdng
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