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Biological control in chilli pest management: a case-study in hot chilli
cultivar “Super Hot” in Khon Kaen Province
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ABSTRACT: The use of pesticides in the production of chili has been a popular practice among farmers for
generations. However, the prolonged and incorrect use of pesticides applied continuously can, over time, result in
toxic residues in the products. Moreover, these can lose their effectiveness to prevent and eliminate the pests.
Therefore, the purpose of this study was to investigate the use of bio- products to control chili pests at all growth
stages in a superhot chili cultivar at Ban Tha Chang in the Nong Toom Sub-district of the Muang District of Khon
Kaen Province. A randomized complete block design (RCBD) was designed for 4 treatments with 4 plot replications
in the following manner: 1) no control, 2) farmer practice, 3) good agricultural practices, and 4) bio-products. The
results indicated that the plot with the bio-products had been effective in controlling the symptoms of leaf curl,
which are caused by thrips and mites (Level 1). Moreover, the number of undamaged fruit (4.32%) was better than
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other treatments, which showed leaf curl symptoms at Level 2 and the percentage of undamaged fruit were
between 7.42-11.38%. The percentage of disease followed the same trend. The highest percentage of disease was
found in the farmer practice plots at 63.76%, and this was followed by the good agricultural practice plots at 43.74%.
Meanwhile, the lowest was found in the bio-products plots at 21.87%. The weeds were able to be controlled for a
period of 7-21 days after being sprayed with the bio-products. From the plots with the bio-products, the yield
showed the highest fruit weight (1,142 g/plant) and fruit number (806 fruit/plant) compared to the other treatments
at 725-868 g/plant and 506-635 fruits/plant, respectively. In addition, imidacloprid residues (below 0.02 mg/kg) were
found in the soil samples collected from the plots with the non-bio products.

Keywords: chili pest; bio-products; super hot; Khon Kaen; pest management
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Table 1 Bio-products produced by National Biological Control Research Center to control chili pests

National Biological Control
Bio-products Target pests Application rate
Research Center

N T o u»

. Beauver bassiana (liquid form) Thrips, broad mites, 100 ml/ 1 | of water

Upper Northeastern Region, aphid and whitefly
. Steinernema siamkayai Khon Kaen University Fruit fly 6 million/ 1 L of

water

. Trichoderma harzianum UB-01 Lower Northeastern Region, =~ Dumping off and root rot 250 ¢/ 20 | of water

Ubon Ratchathani University  caused by Phytophthora

sp. or Pythium sp.
. SK (Bacillus subtilis SK1-3) Root rot 5 g/spot
caused by Sclerotium
rolfsii
. B-mix (B. megaterium SKN2-2, Root-knot nematode 5 g/spot
. choshinesis UBN11-2 and caused by Meloidogyne
. thuringiesis SKT 29-5) spp.
. Pichia guilliermondii Anthracnose disease 100 g/ 10 | of water
caused by
Colletotrichum spp.

. Bacillus sp. Lower Northern Region, Promote seedling growth 2 ¢/100 ml of water
. BioSurMg Naresuan University Weeds 160 | of water/rai




unun 51 atiudl 6: 1083-1097 (2566)./doi:10.14456/kaj.2023.80. 1086

WBMsAne
NSYIUINITNTIANSARNIN R8T
afiunmsvageulszdninmiidusiiuaninwladnunsnsiuanndnidue@nwman tiuvinans duanuesmu 61L0e

\iea Jainveuuiu (ida 16°30'37.6'N 102°54'27.7'E) Aeuugnvinislamniulunnnssuds 91uiu 2 a3e udr3ededgn

sunawsnifugglideseen (Mugnileuugnluiundminveuuny) Wensneny 7 Jundunzndn ihmsaigenslunaid

]

2 o S 0w |+ ° & A \ < ¢
BLAZLYUITNUIU 2 ATIBIDIU 13"488@3 15-15-15 97U7uU 2 ﬂiﬂmal’ﬂaumaaﬂﬂ@]ﬂqﬂ '3']\‘1LLNuﬂqimﬂaaﬂLLUUunaaﬂﬁuuﬁw

Y

(randomized complete block design, RCBD) 4 N55435 9 ag 4 wladgays vuIa 1X10 U, seuzUgnuadn 50x50 9.

v
v a

aiunsnaaeuludounsngia - fueneu 2565 waziinstesiuidndngnsn dail

N335 1 ldfin1saniiunis (aauaw)

a wa

n354357 2 ansiadidestufdndmgnin GluftRveanunsns)

N353357 3 wanmauasiadidesturdadmgninuasdatast (MsUfoamamsinuasin)

N354T 4 Fasfauei

Tunssudsi 1 Lifimssdunsdansdngiivnnontienguan nesudsi 2 wuasdlianlaania 70% WG 8031 3 n.
sioth 20 4. Lﬁaé’ﬁ’sﬁlwuLw?iyﬁlemwéTumwgﬁa (Economic Threshold, ET) 5 f/gen uazuuasiuneswin iendnisu

90NABN NUATRZANTIY 20% W/V EC 8031 50 1a. sioun 20 a. Wenulsvnmuszauiasygia 5-10 #3/1u (nsudvinis

a o

WNWAS, 2553) kagnndniuielaenisuualsaaendney-f-Luiasmnsn 150-200 Ua./dn 60-80 a./15 nasivivsan 31U 2

a o L]

ASS NTINIDN 3 WUAT919B9RUNTINITT 2 TuthamSnaSyneasu uazdleniniasgingssusfnnon-oanwa LagiiuLnen

v Y

Wuasainazian 9951 20 1a./41 20 a./l9 Wenusduiouuasiunaamsnluwlas wasnuiidusildifoulssnalsanniuas

o

WiausasiunamInandieranualufy waswugan P. suilliermondii WioAIUANLSALBULNSALLE ANNEIRY LagnITuTs

o A

7 4 ynsudmdansnlutfusidaasunsasyiulnesdundt Bacillus sp. Aeuvitnsiwiznan wazfdnivialnanisnu
a15%70u9 BioSurMg (lulawwauund) viavian 3 a3 laun 1) danunsudendinin 2) nawmiuasansn 21 Ju nasdonainn

3) MAINUASILSN 42 Tu naag1ena1nsn tnen1saanulunssiasaaraiuaznalna uluiuISnannemnsnsty wu n1san

U A

senowmeile Inedanudlofyiivlsreyliiiu 3-5 Tu Amnuadliiviu 15 9y, ndndanuasuaiuasa imsidaivieiie

9 vSe90UnNIURsTELAULNE) AIsaanuTITusin Y TvReluaeiAuTauTukarUsSumnulm dunuuinwuy was

v v v v  a

sedilyliaronsansdudaiudunsn mnnuimdsliuaslsvifieriasygianioNseAumin 1 HSenUWREaULAL A7

818y (10 fv/e) Tiviuesvinelsaudutasgluuuin saiinsdesiuiidalsannuilauwi wagldifounsssndu T
14 7. harzianum UB-01 wuanuass (A3 1 s03iuvau, ATIN 2-3 1iuving dUaviazase) vse Tadaeieaa (8. subtilis
SK1-3) sefunquazninusounsuannsy uasludinandiing (8. megaterium SKN2-2, B. choshinesis UBN11-2 uas

B. thuringiesis SKT 29-5) 393funquuazniusaunsanuauasa enududuisuuasiuneminuazlsauouwnsaluali

o

aflunismiioudunssudsi 3 uiindeyaluwdaziudusnddneugnauiuiuiemandn dUanias 3 A51 U 4 iWeu
Aatl

a A 1

wuasaglsdngnin quiufegiussmnamaeln uazlsvn wuuduszuu (Systemic sampling) $1uau 5 son/fu lnedy

q

o a

20 /91 Useiliuseauviinuadlundn (Leaf Curl Level = LCL) 8198913 Jumsifiey uazye3d (2556) tuitnduiunad uag
nadgderuina N vatgvemuasTuemsn oty mesidudanudemeninagu
Tsan3n Useiliuesiduinmsiialsaluninfissogmsiasydulanididu wagiesidusnmaiinlsateuunsalualussozfn

pan-LAUNEINaNER waztuiinvlavedddifourassinulunsnis 4 ngsuids

[ | [P

e duiusitegieiyiivateluateuasyn (Quadrat) 1un 0.5 x 0.5 1. 1 1 90/91 uaztanduunuseinn 3117

q

v
° o

wavdmilnuiwesiuiy Inefidunaunisiiudeyadsil nsduunUssinnuwasdaiminuiwesiviiy inisdnddiudiumile



KHON KAEN AGRICULTURE JOURNAL 51 (6): 1083-1097 (2023)./doi:10.14456/kaj.2023.80. 1087

a

fuvesiiiruinamelumsunsmnduundszanivits 16un Tuwau Tuntha nn 3eidisu udreuiigamgil 60 °C uu 72
. Aoutiludaimiinumudssnnves ity

wawdn WiunandansnlagIsnisdu 20 Fuslewlasges dUamiazass uiu 120 undsgn vwandaiiuldluiiazdunmisn
Faunuazmenedsvesimiinuasesiu warifusuiunad naide wasnasuiomn othumaaisduiunad nade
WAZNATINADAY

asafitlosiuidadagninandslunandnuazdeuwandey iusosamanan 1 uaziu luwlasgn Tutafuiemanan
e lunsnasumsadlunguillilunmsveaeunndnslunsssidsi 2 was 3 u UTEnviosfiinisnans Wszmelne) $1ia
dnsdiunanauwnusaiuyu (Benefit Cost Ratio 13a BCR) 1unshuimmdndiuseninsmanauunusoduyunsnde
Tudnsuds Feanunsalfifudis iamaassgmansiuandifiudssnnauonanituagtiu vemausslomitugad
Tagtuvesiuamululasenis winen BCR dA1nndn 1 visngdslasaniselinanauwnuiuaamu

Aiszsinanisada ihdoyaluduveaunas 15 wagnananiilduniiaseviiimuiysusiu (ANOVA) uaziUsuiiisuana
uwansaAaaelag Tukey’s HSD test (P<0.05) ANLWNLNITVIAABINUU RCBD felusunsu Statistix® 10 software package

(Statistix, 2018)

HansAn¥ILaIaTal
wuasuazlsdngnin

nsdsrsluanmuaseanunsnslunnnssuds wudinssudsiliinsduiuns aseuaw) Sulsianunsafu
foyanismaansldmaonisggniaiiesninduninuansoinislunin ndes wazseanane seusmdsheugnldifios 7 Yu 3
WWunaanmsidvhaneveandsliuaglsvn wilunssdsunulssrnsmdsinuas lsumdudhaslunindaudszosnid
Tuduamifl 1 waz 2 wdsdheugn muddy Geaenadosiunenuues yid uasame (2553) inaninluszezaiauiulana

aduvemsn Angiiddguaraiunsadimanulanily fie wdeln uaglsvn Fananmsdisanulssrinsvesnadslvis

a a

NITEAULATYENT AB 5 Av/au Tunnnssudsn 0.03-0.79 A/fu uazlinnuuanaeiuneada Tunssudsnisuusnig

NMsnEAsAa nunsvihatevesndelvidaadlama 1-2 uniige widlsnariulusauwsduamin 3 ndununisidiviiane

a va

lunssudsinuifvesnunsnsuniaaiisiUSeuisuiunssudsau InenuivanssudsinuiRvesnuninsuaznsufus

Aa aaa

NMINNEATNA T35nsnuasalimdaluazuuasfiviiouiu wasdonsniaiuladigsreziasgaulanisdasiu wui
winlunssudsiauiuiRvennumsnsiinruuassuniunaziadgvlndiniingsudsou Wewssuidisussaulumin wuiimdn

Suuanae1nsturinluduaniv 6 ﬁqLLﬁ%WUUismﬂiLWﬁ&J"LWsdeﬁzﬁumwgﬁa anvIulunssudsnlgTId e nlunsnisy

o o aa

wanae N svInluduasidi 7 deflserulundn (Sedu 1) @ndinssudssu (sedv 2) desaliannsafiunananlunssisale

Usinannnninnssuissuegnediveddmeeda wazuananidianunsafiuieinandnldeniuiuniinssuizsusndae

adaa

(Figure 1) vuziiuszvnslsvrimuanniiantunssaisiaufufvesnunsnsluduaniil 5 uaz 10 lnenuunde 22.47 was
11.38 #9/AU MUAWY FuAuAIsEAUAsYgRannsudvInsuusihliiinistesdiumdn (10 da/su) lunssudsnsuianie

N13NEAING wuxInaaludUava 10 windu 3.75 6/ waznssuidsTadne Tuduansidl 5 Wiy 6.60 f/du Fasaes

a1

nssudsdaAluiuszAuATEgia waenuImsEINnssuIsnEnlukanse1nslurinlunnduna1viveinisdsin (Figure 2) wa

v
o s

nsfnefdulilufienadeiusenuues uesd uazdunsiia (2560) Aldseuinninnsdsadssensisualusdas

o

a 9 ¢ - & 1 oA ¢l v v - a ] < a
nadoy sunUludUAT 1 uazasiiindustwiaiiasaanluduanif 6 (4-5 dv/ew) Wensnidngssesiiuieinandn
wWosiduinad Tunssuds¥adaud wazn1sUufuAnenisinensif (92.58 - 95.68%) unninssu3siauiiRvesnunsns
(88.629%) Fsilpuunnsinseesdituddymisada (P<0.01) vausiinadoiiinanuuasiunominnuanniignlunssuisia

UfjURvesnunsng agi 11.38% (Table 2) #oAARBINUTIBNUTDY AYNIA (2560) Uag QASA (2564) S1841U3T FIUU



UnunNYms 51 atiul 6: 1083-1097 (2566)./d0i:10.14456/kaj.2023.80. 1088

HanAnIade wavesiduidiuaunad lunssuisnnuldifeudlesdngunamausiniudesider wavaisainazini geand

n35u3sNlifinsdans Tnganunsaniuauutasiuvemsnlagata 72.81%

Leaf Curl Level (LCL)  Thrips Treatment

12 - + - Farmer practice g
= O |:| Good agricultural practice
S 10 A
- A —_— ] Bio-products L 3
E -
8 3
< Y=
: 1 g
o
@
Q
£ 0
5
pd

Week after transplantation

Figure 1 Number of chilli thrips and leaf curl level caused by thrips during vegetative stage (7-80 days after

transplantation)
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Bio-products
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Figure 2 Number of chilli broad mite and leaf curl level caused by broad mite during vegetative stage (7-80 days
after transplantation)
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Table 2 Percentage of undamaged and damaged chilli fruits caused by chilli fruit fly during 75- 120 days after

transplantation
Percentage of undamaged and damaged fruits
Treatment
Undamaged fruits Damaged fruits
Farmer practice 88.62 B 11.38 A
Good agricultural practice 92.58 AB 7.42 AB
Bio-products 95.68 A 432 B
F-test xx X
CV. (%) 1.84 21.99

YMeans followed by different capital letters in the same column indicate significant differences at P<0.01
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. ‘dl a I a =) =) 1\ 1 v A £ =) aaa LY (3
spp., Criconemella spp. wag Rotylenchulus spp.) Vlmﬁmagiuﬂumai’mwm LLmVLaJWUiaLfﬂauﬂaaﬁmgwﬁlﬂuﬂiimmﬂﬂz:wm

¢
P

(Table 4) dudnf (2528) eauanldifaurley Aphelenchoides spp., Rotylenchulus spp. kag Criconemella spp. @11158
\vhanesin Sy uazini Seneemudemeuniisvanesiia luussmalnerisfiedn fvls wagldue wu dnds nevdUa
undoisy undowna dasneg dule nde i5e wavdud Wudu (Chunram, 1972) uenaniidefiseauiudaeildioudes
dagfimdrgsnninlussozndifissdaion meluszezinat 20 Su aunsaifiududszansléungs 400-500 # 11
vhaneszuusnuazveeiugaoidesiuil dedunineny 3 ey ldifeulesdngiivineas®insiu 3 11y (generation) in

ANUFIERe LA g EUHANERNINATY 50% (Y¥UITA, 2550)
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Table 3 Percentage of chilli disease incidence collected from different pest management methods

Percentage of disease incidence (%)

(Numb f olant) ¥ Total disease Anthracnose
umber of plan

Treatment incidence (Colletotrichum spp.)
Pepper yellow  Sclerotium Choanephora

(%) (% per plant)
leaf curl virus rolfsii cucurbitarum
Farmer practice 28.13 (45) 18.13 (29) 17.5(28) 63.76 32.67 A
Good agricultural practice 20.00 (32) 9.37 (15) 14.37 (23) 43.74 20.79 B
Bio-products 12.50 (20) 1.25(2) 8.12 (13) 21.87 17.97 8B

YMeans followed by different capital letters in the same column indicate significant differences at P<0.05

An individual plant can have more than one disease

Table 4 Plant parasitic nematodes collected from soil and root samples

Plant parasitic nematodes

Treatment Soil sample Root sample

Meloidogyne Aphelenchoides Criconemella Rotylenchulus  Meloidogyne Meloidogyne Aphelenchoides
sp. (J2) spp. spp. spp. spp. (egg) spp. (J2) spp.

Farmer practice detected detected - - - - detected
Good agricultural practice - - detected detected - - -

Bio-products - - - - - - -

nnmIguiiuFegnaiivlundas nuiudasidnslidusiddafeisdiduuiavesisfivmniigaminiu 11
yiasoudas Lawn nersiun (145.25 du) luesu (62.75 du) vdufuman (40.15 du) uiamy (32.25 fu) dnlay (22.75 )
axdn (18.25 #w) dndedulve (19.25 du) anlalu (10 f) Fnieiiu (10.75 #) wghauun (8 #u) wasdnidsunoniing
(4.50 f) sesasunAsuUatItufuivednunsng wusdadufiuwiiiu 8 vlla loun wiedun (234.25 fu) wiiny (105.25
Fu) veiuun (80.25 du) luesu (56.75 du) dnlay (22.75 ) Andediulve (15.25 du) dndediu (13.15 §w) uavinideu
AoNig (4.50 fu) uazuiasnsufoRmanunsiia wurdnfuiedesiiansiniu 7 via 1dun ndhfuun (150.25 ) vgh
AuN (132.75 fu) Uiy (45.50 fu) dnluw (18 fu) Fniediulng (20.25 du) Andeunensas (10.25 du) wazdnidoiu
(13.50 #1) (Table 5) usidefineinrummuiuvesiuivfivdenud nuitluulafifufofvesnuasns fusimuenia
MUULINNTian sosunfoulaimsufoananensia wazaavhofoulamiuTafag windu 532.15, 394.5 uay 376.9
fu/wdas auaau wansliiuimsldasindidestuidatuiiv dnasernuvainyiavesivfivuslilszdninmliieme

o A

TunsmuauiviiglidanunuindunieUsinaanadls nan1sdneiaennassiuienuues Tyser et al. (2021) WuaTWufl

q

'
Naa

n1sinensidIsnsugnivsuuudunidianuvainvae vessiadvivaglundasgeninwlasminisdesiumdauuuuiu
UfiRvennuning uin1sldditaeidesiuidnisiviiussdnsamlunismvaniviivnelunvadlatugig 7-21 Tundamu
wazdsdamalviiumidnuiavesiviieinuluwdasiesianwindu 497.80 n. sin99nlunssuds 2 wag 3 Winiu 813.48 wae

943.08 1. auaeu Tunsdsliiluiusadunsndne
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Table 5 Weed species and density collected from different pest control methods

Treatment
s Good
Common name Scientific name
Farmer practice agricultural Bio-products
practice
Almor-ira lpomoea gracilis 0 0 18.25
Egg Woman Phyllanthus amarus 0 0 10.00
Spider weed Cleome rutidosperma 4.50 10.25 4.50
Slender
Amaranthus viridlis 22.75 18.00 22.75
amaranth
Purslane Portulaca oleracea 15.25 20.25 19.25
Trianthema
Black pigweed 13.15 13.50 10.75
portulacastrum
Fingergrass Digitaria ciliaris 80.25 154.25 8.00
Wire grass Eleusine indica 234.25 132.75 145.25
Morningglory lpomoea pes-tigridis 0 0 40.15
Sensitive plant Mimosa pudica 56.75 0 62.75
Nut grass Cyperus rotundus 105.25 45.50 35.25
Density (plant/plot") 532.15 394.50 376.90
Dry weight (gram/plot") 813.48 943.08 497.80

YPlot size 1X10 m.

NANER

AnadstminuazsuunaveminluusaznssuIsiruuansaeaiRegsiiedfey wudiudamiudasost 1%
drvtinwad wazsunuNad snniaanssuBwity 1,142.87 n/du uas 806.33 Wa/fi MuEISU Seda%nAe uladnis
UURnsmainunsia uazuladifufifveununsng wifu 868.10 n./fu, 635.67 ua/siu uay 725.61 n./f, 506 Ha/du
iy (Table 6) namsAnwiiideutnauandnsnmsAnwes ua3d way Sumduiey (2560) inuiwandnanuuamdn
fldasiedfiusinunandngainindifusi pglsfmuismedanisulamsnresnuiderdendsadinmuuanstaiusiolu
anwitudl s uazeuivesditusiild uiisaosnuidenuimandnildanuuastafasiiviiuganiuas wudea
YunA wagan (2561) Aldvinmsmaaeutasusimuesilsafauiminluannudainunens wuiuvasignisliTfusils
HaNAANNEa 2,393 nn. Tuaeiudaildldd suslinananiios 838 nn. Insulasdilddafusiaunsalinananiiiui

1,555 nn. F9awabinunsnsiselaiuunay
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Table 6 Fruit weight and fruit number collected from different pest control methods during 75-120 days after

transplantation

Fruits weight (gram/plant)” Fruit number (fruit/plant)
Treatment Total fruit Total fruit
Undamaged fruit Damaged fruit Undamaged damaged
weight number

Farmer practice 725.61+54.14 C 162.12+ 4.73 A 887.72+50.58 B 506.00+53.11 B 110.33+2.52 A 616.33+51.52 B
Good agricultural practice 868.10+41.21 B 125.62+6.87 B 993.72+91.42 B 635.67+67.50 B 87.33+9.50 B 723.00+93.87 AB
Bio-products 1,142.87+62.10 A 102.82+4.45 C 1,245.69+88.88 A 806.33+68.37 A 67.67+13.71 C 874.00+59.86 A
F-test *x P *x *x *x *

CV. (%) 5.83 32.48 7.60 9.76 32.24 9.60

Y Means followed by different capital letters in the same column indicate significant differences at P<0.05

N15ASIVF1TNYANAS LUNANAALAZRILINA DN

a

N139599a5EANA1TlEL Au waglurandansn lunssadsinudfvesnunsnsuazuuansufuinenisinensi

A Wesnilunssudsniinisldansindtesiuidndngiivlaenss Jsansalifidmsanaeu fe aseviingy uaz lanlaanse
a aa a ° | 13 a a ] a & &) va 1 =1 ~ o @
NULNE9E15BRANLAANSA M1N31 0.02 un./nn. anAteneluRuiiesag1wien Jeianudululainisruasuulufiviianidn
waslnduneliifnanuagdsvesasiadgiuiu iy nmsvuldlauiivdmune viafinnisvedavesluniowl §an1s
LNSNTLANYALBRIANSUURIING o UBNUNNU8UUNB IANAANT INA19Y89EN SN IUAIINA DL LTU AU kagl AuUn (@3
WA, 2553; 45131, 2558; Tanviy, 2560) vaueifieg1enandnlunssudsiaujuAvesnunsnsuazulainisuguanis

o a £%

A5NEATNA Lnuasaiidasiumdndnsnsnanag (Table 7) §991NN15ERUNIUNYATAT WUINNYATNTTANDIUNTLY

Y

v
[

asiniidesiumdndngnindiuiu 5 ass Tutisiedinnsasyivlnlussezndafsseensasyiulannsdiiu Jailinsiald
WUAIIANANUUNANAR VuzNa1sindaiviivenaendvey-fi-wia ldaunsouaninansialaiesainnisiesufuinisl

aunsanTIRaevaINguilla

Table 7 Maximum Residue Limit for pesticide in farmer practice and good agricultural practice experimental plots

and environment

Analysis
Sample Results Unit LOD Test Method
chemical
Water amitraz not detected not pg/L 0.05 -LC-MS/MS
imidacloprid detected pe/L 0.05 -LC-MS/MS
) amitraz not detected mg/kg 0.01 -LC-MS/MS
ol imidacloprid detected <0.02 me/kg 0.01 -LC-MS/MS
Vield V amitraz not detected not mg/kg 0.05 -LC-MS/MS
imidacloprid detected me/kg 0.05 -LC-MS/MS
Vield amitraz not detected not mg/kg 0.05 -LC-MS/MS
imidacloprid detected me/kg 0.05 -LC-MS/MS

Y Farmer practice

# Good agricultural practice

dnsdIUNAREULNURBAUNY (Benefit Cost Ratio %30 BCR)

a

Wieliaszianldanesudununnmnaudd nuinssudsditarlialdanesuganinnsdsitug tiveansnsns

' o 4

waznssuITNSUJURNINSINEASAR T3 30,140.60 UMW Wag 29,654.20 U awaIny AldIedulngazduaTasiu
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Was191709185158 911U 24,960 U (W 26 ASY) wazasidatuiadinin 4,800 v Lilesaniuiwlaaaauidu
WUVNENTS2UINVBLUAIANINENoE 19 TULT N YilvdeaiudwuasalunisviudsaziviseaulsEmnsuuamL i umin

wlamiuansiall vaedununskanansidnivivdsgaiiosinmamnisnandiegluseauieaufuinig vusinandnly

= ' adaa

N3UBTIAUALNINNTINTINIFIAUH URveUNEAINT LaznIsuIBNISULURANINISINEATNRT 50.07 wag 32.97 nn. F357A

ada v L4 '

Fon3nlunssudslazunnsrsanninlunssuisdadueieyn 60 v (@dnauasegianisinems, 2565) easanninly

U

nssudstidusiiundnlnglildarsiaidesiumdndngiiy Audimandauazsiaueninlunssuisdidueiaegeanimmaes
N335 uinudngaunanuie 15,265.40 UM wazliAMHARDULILATTAIUNEY 0.52 W1 dunssudsnsuiinianisinens

adaa

Arldrinlaavs 4,182.20 i wardidwanouununsamu 3.02 b1 dwlunsaAsitufiRvesnuasnsimldderalunis
ﬂqﬂw%ﬂﬁaaﬁqm 1,581.60 UM UAlFHANARRININTaEeINITUT Ao 87.07 nn. Mililanilsgns 3,642.60 U uazden
KAMBULNUMTAIML 3.30 W (Table 8) nan1sAnuidarulndifesiuntsinyives Neelofor and Kumar (2022) wut
Brsliasadiesiuidndngnin Wkaneuunusesunuganinsldmsatnainis uasnssisaunu eisandasnsii
THisumursutiegs mnasduumsidnorrdmalimilafinnniu defitolinseinaasiiuiidsmigluiomann
\Wialaszeian BCR Tual W‘waéfmquiudawaq%aﬁm%l,%awunﬁwauéﬂ ARV 24,960 UMW (Wawth 208 BnS i
1% 26 A eiFeudisuiuiifsmineluiesainivanaundoufivs 100 v (wauth 200 dns Wuld 26 ada) danalvien

BCR fiAwiniu 2.40 funensnsanunsabanausylovd



unun 51 atiudl 6: 1083-1097 (2566)./doi:10.14456/kaj.2023.80. 1094

Table 8 Benefit Cost Ratio from different pest control methods

Cost (Baht/40 m?)

Treatment " o 5 4
Seedling (160 plants/plots X 0.88 baht) 140.80 140.80 140.80 140.80
Tillage 230 230 230 230
Fertilizer 20 80 80 80
Weeding labour (300 baht x 3 times) - 900 900 -
Product of Beauveria sp. (960 baht x 26 times) - - - 100
Product of Steinernema siamkayai (100 baht x 4 times) - - 400 400
Product of BioSurMg (400 baht/liter x 4 liter/time x 3 times) - - - 4,800
Product of Bacillus spp. (25 baht x 1 time) - - - 25
Product of Pichia guilliermondii (32 baht x 1 time) - - 32 32
Product of Bacillus subtilis SK1-3 - - - 480
(160 baht/packet x 3 packets x 1 time)
Product of B-mix (B. megaterium SKN2-2, B. choshinesis UBN11-2, B. - - - 480
thuringiesis SKT 29-5)
(160 baht/packet x 3 packets x 1 time)
Product of Trichoderma harzianum UB01 (20 baht x 2 times) - - - 40
Neem Extract (6.8 baht x 8 times) - - 54.4 54.4
Insecticide (imidacloprid) (20 baht x 5 times) - 100 100 -
Insecticide (amitraz) (11 baht x 1 time) - 11 11 -
Herbicide (haloxyfop-p-methyl) (60 baht x 2 times) - 120 120 -

Total (O) 390.80 1,581.80 2,068.20 6,862.20
Yield (kg) 0%/ 87.07 104.17 137.14
Income (B) ¢/ 0 5,224.20 6,250.20  16,456.80
Net profit 0 3,642.40 4,182 9,594.60
Net loss -390.80 - - -
Benefit Cost (B/C) - 3.30 3.02 2.40

Y No pest management (Control), ¥ Farmer practice, ¥ Good agricultural practice, ¥ Bio-products

¥ Unable to harvest crop before mature ¢ Selling price for treatment 2 and 3 = 60 baht/kg but for treatment 4 = 120 baht/kg

G

wlasninislddaianiegssieiliedlinalunisnivaudn iy nandasadu waznisanAsvesansiivludauinaouls
a o v =~ U o v v A A . a v N o ek % [ a Y
AnTudasninisldansiafidesiumdndngitviissegnufey willowindiduanililulasnisdreglusuuvunsudalusediv
WoeUUin1s virlvisunuludiutreutegs vnanunsandnludagramnssuld duyuluniswinzanas uenanddamui
fawdnisldtadueiazlanafidowouiunsldasniiieeginiior willoinulamsnluiundminveuwiu Siunivan
Ansoiuuunlng waziduuvassslsauasuuas vilinslddnniianudadu dnludeauswurainlasinisie lunsdi
InEAINIARINSHANSNUaenduaInasiall nsldasiadlugisszeviasydulanisdisu uazusuuasunnlodnfueilugas

Annonifuiuly weliduniinisuifinenisinunsiifazaiusatisandununisudnas uazdanarsiivandslunandala

a

8nde vugTinunsnsiisesnsndanindunsd nslitatusinaeniganiaianudululalunstesiuidndngnin Fans

s v '

T fasinsunugnuidinssgansnmlunmstestuidadumadeninnan

q
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