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Effect of bio-products in controlling common cutworm Spodoptera litura
Fabricius (Lepidoptera: Noctuidae) in marigolds
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anunsaitnfald danfunuide it ingusrasdiiowiouiloulssaBnmaesiituet asatnaniis wararsediesiuidn
was luanmudasmaans 8 n3ds Tiud 1) ulasmvau 2) Wenuaiiedit 3) Wosnderumlnden 4) Welrfadudi
5) lddourosnelsaunuuas 6) a1sannazian 7) wauiiens uay 8) aslumasiun3u 10% W/V EC nan1s@nyimuingiuam
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10% W/V EC (639.50 uag 170.52 mon audnsu) msdiasevinelduasrarlstiidiuiulamuidohsaduid 929.60
uay 903.60 UM ML) warldiFourlesnelsauniuaas (912.40 uay 862.00 U sugndu) TidunilaslndiAsstu e
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muAumueunsEYinuazasdingd AindulusUasmaiies
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ABSTRACT: The common cutworm (Spodoptera litura Fabricius) (Lepidoptera: Noctuidae) is a major pest that
damages the quantity and quality of marigolds, which is one of Thailand's most economically important flowering
plants. Thai farmers generally prefer the use of chemical insecticides, as they are fast-acting and widely commercially
available. Caterpillars hide within the flower petals, making the insecticide ineffective. The research herein, therefore,
aimed to compare the efficacy of bio- products, plant extracts, and chemical insecticides in eight methods under
experimental field conditions: 1) the control, 2) Bacillus thuringiensis (Bt), 3) Metarhizium anisopliae, 4) Nuclear
Polyhedrosis Virus (NPV), 5) Entomopathogenic nematodes (EPNs), 6) Neem extract, 7) Predatory bug, and
8) cypermethrin 10% W/V EC. The results revealed that the highest total flower number and the lowest damaged
flower in 10 m” was in that of the EPNs plot (834.50 and 124.25 flowers, respectively), followed by the NPV plot
(821.50 and 99.50 flowers, respectively) compared by the cypermethrin 10% W/V EC (639.50 and 170.52 flowers,
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respectively). Income and profit analysis indicated that the NPV plot (929.60 and 903.60 baht, respectively) and
EPNs plot (912.40 and 862.40 baht, respectively) produced the highest values. In consideration of all factors
analyzed, the EPNs proved the most suitable as a viable alternative for farmers to control common cutworm and
other pests in marigolds.

Keywords: marigolds; Spodoptera litura; bio-products; natural enemies

uni
& & Yo Aa ° aal ) | = v | o &

aseadulidnnenideusunlslunsnssunemaun Useaunnuee vsebiduaiulsenauluemsdnd @aunse
asnsgldvanuaziasuliuninensnaluegiann Wnenviaiduiinndouvgniteldnngania nsuduasunisinuns
(2565) sneauiuivgniuyeszegan 50 kuuduwilduiinguedadeaiilos Inglud w.e. 2523 Snunivgniiies
482 15 waztiudwdu 2,430, 4,200 wag 9,500 15 Tud w.e. 2543, 2553 way 2560 (N3N, 2541; Ansade, 2557; 54
duasunisinuns, 2564) vindd wavany (2558) uansliiulnsglaiinuasnslasuneiiuf 40 n3.a. gedis 8,200 um
fawdieniiseszaunsaaiieeld uninensnsldedreiiewazAoudagasnsidiiaisveswuasdngivdnadu

'
°o w a

Jaymuanviilvidnunusas A nveinenaiosanas wiasdngddyiansuasaiianudemeliunnonaiiizadumn

Y

o

gauan laun Muauﬂisﬁmﬂ (Spodoptera litura Fabricius) (Lepidoptera: Noctuidae) Muauﬂ‘izﬁwam (Spodoptera exigua
Hubner) (Lepidoptera: Noctuidae) kagununulanzanaidis (Hellicoverpa armigera Hubner) (Lepidoptera: Noctuidae)
(VANE hagAnly, 2554) Imaﬁ"ﬂﬂl,ﬂwmiﬂiﬁaﬂ%miahLLuaaLﬁaﬂszauflagmmn%wﬁmmaqLLuaamjuﬁy wnansman el
UszAvsnmagauarsuadldednising udiosnnnginssuvesusuiunenaniFesinvaudousidouas infusg mely

nauneniinliazessvesarsiaiitesiumdawuasiiasnsadudatazoongmdanuuadls usnanidwgAnssunisldaisves

Aa ad '

nwnsnsiineisuasseilonduszasiiaiuiu (Nand wazUszniegdums, 2563) anusadwadslnenswoinuasnsguan

o = ac=

daulan Angsssuvd wasdanndeuld dulunstestumdaunasdngiivlnedi33ududnuilomadeniigmiunldedis
wisnaneiienluanlilisedulsTrInsvemuauiunenaA I asgelissERuAIdsenInATYga Tulagtuinsiidng
sssuvAnarnvatesiautldluniseuaunueuiunena1izes drgsssunimaigniiuimuniduindasiluguuuunisdn

o a

dieliiouarazmndedld Fsdasusiuasdngsssunandenianlflungununsnsgugnanates dun Weuueii3ed
(Bacillus thuringiensis Berliner) (Bacillales: Bacillaceae) Fasuienunilsidey (Metarhizium anisopliae Metchnikoff)
(Hypocreales: Clavicipitaceae) Folasaduits (Nuclear Polyhedrosis Virus %58 NPV) (Caudovirales: Baculoviridae)
l&\Aounpenalsaunuuas (Steinernema siamkayai Stock, Somsook and Reid) (Rhabditida: Steinernematidae) @15a1in
91n@LLA" (Azadirachta indica A. Juss) (Sapindales: Meliaceae) waguauNAn (Focanthecona furcellata Wolff)
(Hemiptera: Pentatomidae) M s1enulszAvsnmnsléidouuaizedilunisaunumuounssiiinuasmuounssyvou e
3 yidaniu 7 Tu In1snnegedla 96.67 uag 90.60% Muddu (Huang et al., 2018; Narvekar et al,, 2018) uazanAadeMY
Tuwdasldnenla 35% (Juniy wazaae, 2555) %'!aaamé’aaﬁums‘l%ﬁam%mLumvl,il,%auﬁﬁwasiaﬂ’ﬁmUsuamuaunizﬁ
ety 3 wdawu 7 3u 100 waz 81.50% visluaniwiesufuRnisuazlsaieu auaeu (Freed et al., 2012; Han et al,,
2016) vurdidolsaduiitnayilvinuaunsesfinieunnonoldaeia 96.82% warunufiennarldldAtummeute 3 Tuly
S?fﬂﬁmamimuquﬁLﬁsml,ﬁwﬁ’umﬂ%mi emamectin benzoate (Y38 Uavla1In, 2560; Ayyub et al., 2019; Keerthi et
al,, 2020; Yasin et al., 2020) uanainidmussnunislildiioudosnelsnuiuauararsataannifionuauszesns
Wwiniulndu o1fidu szegla fnud uasdadute dddideulesannsanelsaunusuynisuazdnusdligeia 100 uaz 80%
AINEINU (Nawd, 2562; Burana et al., 2022) wazaniUasidudnisilnlald 98.40% saudsiuauszesnuay Anug Lay
Fudutuls 100% namiusuansatnazan (Gadi, 2017) nansanwirundslinumsUisudioulssansmnandusiuay

1 ] tdl a o 1 ¥ A | = o v
A17ANAAINNIN NafﬂLLﬁSﬁ]WMU']EJIUEUﬂWiﬂWIUﬂi%LVIFTVLV]EJIuﬂ’ﬁﬂ’JUﬂ uuaumenasasluaninls v liineasnsaim



unnwss 51 atiufl 2: 332-345 (2566)./doi:10.14456/kaj.2023.xx. 334

o ¥
Y v o

dayaiialdlunisdnduladenlddidasinmunzaudvridavesdniiivld dslunisnaasslfdiingUssasdiiofny

q
v ¥

USLANT A INVRITIAUINMAZAITANAINNY 31U 6 309 ToA WauwupSedn Wosuled Walidaduiy wiudang ténau

Hog uazansanaavia Mndauazuanitevsedndvmiigluguuuunsalassuiisuivansialidesiumdnuuas sauis

@ I3

Anwdununisdesiumdaluusaznssudd waiildannisfinwiaininezdulsslevduninuasnsluni sidenlddasiuiidl

FwnhglugluuunsiiduszaniangaazsiaiilunisdesiumdanueuiunenaniiFesioly

WmsAnw
n1saTEaLUaUgNATeY

wissudasgnanidosuaiiudl 1x10 1. svezUgn 50x50 @y, mzdundianiesiusaiasu Wiulng 91n
widadaduiusfinunansluiuiforimeuniulionlgn lumamizruin 27.5x53x3 ga. (@1amzdmsu 105 fu/a) e

Aund1aseseny 14 Tu Jsdeugnasiuamageu 31U 50 du/ulas (B7) Insudazudas Liussegrinawin 1 u. Ay

N

nsAne a wlameaaeswequiitumuaudnsiivlaedIuniduviand manziuesnieanienauuy (N° 16.473699, E°

Y

1+

102.811455) nasmgqugniinisdnnisuvasdail latesesitunouugngms 15-15-15 wag gns 13-13-24 ludunsiil 4 was 8

9 U

v v
o

muaiu lngMdndsivneudgnuaznaanislddennass Insliiszuvaliunesyn 3 Tu
Uszansmundaiuel ensainainiiy uasarsieddesiumdauuasiauszyinsvuauiunanaiEes

QNLLNumiMWaaﬂLm‘U‘Uﬁaﬂamu‘jiiﬂ (Randomized Complete Block Design; RCBD) 91u3u 8 N33135°) av 4 Ggﬂ
aw 50 fu il n33u3EA 1) wlasauay Huwasilifimsdestuidnuasdngiin 2) Jouuafi3eddt (8 thuringiensis)
wanuazsmelasusvn Talaudn 8ne 5 ua/a. 3) 1Wesnder (M. anisoplice) nnuazuandtelnoguddaaiu
welulaBmainumsduednui Swinveuudu Sam 12,5 n./a. 4) @ohiaduid (NPY) aefusisinzinsasenuon
nsyiRnvSenueunsyyvien KankardImelaaudiugimnssulasinalula8yininuiend 8051 1 ua/a. 5) ldihouses
nolsAunuuas (S. siamkayai) NEALAZINNUIBLABNTNITINITNEAT DR 2.5 A1UAY/A. 6) A15ANAAZIAT HAALAZTINUNEY
Tngusemazianlneg 31in 8051 2.5 wa/a. 7) wauitane (€ furcellata) winwazuandnglasgudifeniuaudngialaedunse
WA AengTueenideuniensuuy uninerdevaunnu 8nsidase 500 43/13 (U3 war @130, 2560) wag
8) leinesiuvidu 10% W/V EC Svelameosiumiu 10 8051 1.5 ua/a. Tunssuisi 2-6 uay 8 TiaTowmiuvuin 5 a. Tngnay
asnwdasludaznssnisiwmivarsiuludng 1 ua/a. erfinuszansnwlunisaiugy unssudsi 7 wag 8 14
wanafnnseskasiifen arumun 2 u. douseuutasuin 1x10x1.5 u. ietesiunistudeuvownsaiitostuiinumag
waznIAsegURsILTzNaluLUAY Alunsnuanstiiue a1sainainiiy ansiellesiumdnuuas uazUanudesuiuiiang
LﬁaL§MWUmiizmmmmaiﬁmflﬁﬂuawuauﬁumaﬂﬁizéﬁ’umwgﬁfa 1 /90U (s wavAuy, 2548) @1573uasduiinduiu
UssmnsvuoufuaenaniFesiiivhaieanides dUniaz 1 afa S1uau 30 Fu/gh Tnewuunitesiu (Guard row) faus
ATIT0901Y 28-98 Tunasdeuan
AuMWARNUasAununslasiuidn

dudrunumeniuazaenideiiiinanmsvhatsvemusunseifinduay 5 aen (mwdia 5 fia fo nana wile 16

o o o

sy iueen waraziunn) 919U 30 fu/an (4 91/n35338) Tuudamaaeude 2. ynduaniia az 1 AT AwwsnITe%e Y 49-84

o Y

Junddnevan waztdunandandsnsinuiiedluusasnssuiinndu nandaildszgniundauenniununnwazauInnen

Juiindeya Swiunend uagaenids Nldainulas uazAanmAena1IseNlagwlwmLnueiNsSuTeiowman 4 nau

Ao AenwuIAlvg) (VUIANINNT 6.5 4.) YWIANAN (VUIATERING 5.5-6 F31.) BUIALEN (FUIALANNTT 5 931.) uazaenLdenil

o =

Jesseemsviarevewuey wenandvinistuiindunuludiresildiglunsdesiuidadagity laun B ansadn

U

nity wazansiniidesiuidauuas TuusaenssuiSnaenggniaugn



KHON KAEN AGRICULTURE JOURNAL 51 (2): 332-345 (2023)./d0i:10.14456/kaj.2023.xx. 335

ANSIATITARNANIEDR

Joyanilannnsdisiaussrnimueuiiunenaiies Suiuaenfuazaenids siudsiunuealdanglunislesiu

¢ 1

mMindngiivluudaznssuisinuninneiainuuususiu lnglusunsy XLSTAT 2021.1 (Addinsoft inc., New York) lag
W3 BUITBUAMULANANITEWININTTUATR87D Tukey’s test (P<0.05) Tumsiiasizsiaesiduduss@nsan (Percentage
Efficacy) AMUIINARagvasUsEyInTuueufoun ulasnaanuUTs Ui uiuwlainiuaun1uansues Henderson and

Tilton formula (Henderson and Tilton, 1955) éﬁLLammuqm

urumnusunseiiinlunsuisasuauiauviu x SruiunusunseiinlunssuisuSsudisundeny X 100)
Iurumusunseifinlunssdiarunumdany x uluvusunsefinlunssuislSsuiisunauniu

Uszdndamlunisaauas (%) = (1-

NANISANEN
Uszansnmdanual arsanaanivy wazarsinlidesiumdnuuassalszyinsuuauiunanaiiEes
nsdsaUsEnnsueuAunenaFesiihasanidesmasnggugnlunuaulasssumi fisruusionun 7 vin
1#un vuounsein (S litura) Aadu 68.22% Fudusiinfinuniniian naeaagqugn wudsaturueunseyves
(S. exigua) fifisuausea drumueuanzeannzuan (Hellula undalis Fabricius) (Lepidoptera: Crambidae) nuaugiau
1 (Archips micaceana Walker) (Lepidoptera: Tortricidae) uauyaUnindeatauns (Orvasca subnotata Walker)
(Lepidoptera: Erebidae) VURUAUNYNE (Trichoplusia ni Hibner) (Lepidoptera: Noctuidae) kaghuaulaNgauon 18
(H. amigera) wumsiihanslugrasuduvesnislinanan Andu 16.81, 4.49, 2.99, 2.83, 2.50 Wag 2.16% AUa19U 91N
miﬁﬁnmaamqgﬂqﬂwwimﬁﬂiwuauﬂisﬁﬁﬂmmﬁzjm3@1%LLmaqsaﬁm51uﬂwﬁﬂwﬁé’fﬂLﬁaLﬂusﬁaaﬂaﬂﬁﬁqmsLﬂuLLmaQﬁmg
deny
UszannsnusunseiinGunuluulagnanniFeadlefivengld 49 Sundedheugn Fadusseziianideasuairsmen

Uszynshunnnssudinuliiiiu 5 dv/udas (@) dwwandly Figure 1 Wanniianadayiulneny 56 Jundidnevan Fuiy

'
=

SzUENNBNUIUNSULAULNE NUNITTLUIRYBINUBUNTEENdINalrANUEs sl uLUaLALTY FLdunISNAaRUNLAaY

U
&

n33uitidle 56 Turdsdngugn nawmaaeuasfl 1 (A1I50907Y 63 Junasdngugn) UsevnsvesnuaunseyRniauyn

ada o £% '

nssuATHIWINanas enviunssuISwuldfeulsawarasannagian lnenssudSuuanslamasiunsuy 10% W/V EC wuIndl

Usgdnsamlunismuaunueunssiingeand 77.14% sesaanfe nssuiswudeuuaiiise T, weliaduil, Weosnden

Y9

wnlsi@ey wazaiuiiens 1 68.42, 50.00, 33.33 uay 25.00% aua10u (Table 1) Usswnsuusunssyinisuiingdnas
dleftwengle 70 Yundsdeuan Fsdndunmaveaeu asedl 2 Tuasailnssuinwdelafaduid liussansamiiiouwiuay
Annsnuasbomasiunsy 10% w/v EC Baany 7 Juueanisnuasei 2 91 75.56 wag 88.50% Mua1fu wasi 87.78 way

59.75% Ma9NU 14 JUVDINITNUASIN 2 AUEIHU



unnwss 51 atiufl 2: 332-345 (2566)./doi:10.14456/kaj.2023.xx. 336

—o=Control (A)

- . Lo
“g — -Bucillus thuringiensis ~ (B)
= 10~ —e— Metarhizium anisopliae (C)
% H)

2 > . re

2 == Nuclear Polyhedrosis Virus (D)
=

8 '

\'é 8 - '," X ««opee Steinernema siamkayai (E)
<] ! ‘\ i I

= Il ' —o— Azadirachtin indica  (F)
= [

s ! L)

; 5 ," X% —e -Eocanthecona furcellata (G)
2 s \

g ! —2- cypermethrin 10% W/V (H)
= Treatments application

= :

5}

S

E

=

=

o

) 2 A

<

bl

(5]

-

) { !

0

35 42 49 56 63 70 77 84 91 98

Growth of marigold (Days)

Figure 1 Average number of common cutworm larvae (Spodoptera litura) (n= 120 per treatment) in field experiment.

(V) Arrows indicate treatment application.

Table 1 Corrected control efficacy of common cutworm larvae (Spodoptera litura) after treated with bio-products,

bio-pesticide and insecticide under field experiment.

Control method Control efficacy Control efficacy after second spray (%)
after first spray (%) 7 DAS 14 DAS
Control 0.00 0.00 0.00
Bacillus thuringiensis 68.42 51.11 51.11
Metarhizium anisopliae 3333 51.11 222
Nuclear Polyhedrosis Virus 50.00 75.56 87.78
Steinernema siamkayai -500.00 -388.89 -95.56
Azadirachtin indica -42.86 34.81 -682.22
Eocanthecona furcellata 25.00 9556 -173.78
cypermethirn 10% W/V EC 77.14 88.50 59.74

DAS = Days after spraying

A weRNUarAunun1slasiuidn

o

Naﬁiﬁmﬂﬂ’15LﬁU%@yjﬁUi%‘lﬂﬂi%u@uﬂi%ﬁNﬂ‘ﬁlﬁ’ﬁ’m (Figure 1 waz Table 1) Tnafidoudsunnsrsarnnaiils
Mnmsfiununenidelunlamasngguan wuinssuiBiwuduaunusunseinunigausdiuunenideliléfuniian
Imaﬁm’mLmﬂmqmqaaaaﬂwﬁﬁaﬁﬁm?jq (P<0.01) Lﬁaﬁﬁumq 56, 70, 77 ua 84 JunmaedeUan ANULEEMEVBINANER
naeaTiggNadiALLANAsEIan I IT ogiieddyBmneadn (P<0.01) Tnodnandmdomerineg il 80.25-123.00
non/10 msu. Anduedifudamnudemeeyi 10.44-16.26% (Table 2) n35uiBAmuUANNUANLEIMEYBIABNANNTIAN

123.00+40.80 nan/10 asy. Aniluesidudrnuidemesdi 16.26% lnanssuislduiuiann Welifaduill uavaisadn
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azion T unenidemetdesiiganudiu anuidemevesnenluynnssuisnuunniigaiflofiveny 84 Ju egil 34.75-
4825 pon/10 s, Anilu 23.17-32.17% Jadudisheggmafiufenandndsifinimiuansla luynnssuis
nandnluusagnsasvdaiviAsigndnuannumunadauandly Table 3 Ssdlfifuinssuisauau fidwaunen
yunlnggedn 127.00£133.18 Aon/10 A5.4. 589a911A0 N33uFuIufienn uagdelayaduid f9iuneniiify
117.00£48.29 uay 116.25+52.89 Aon/10 #3.4. auasu Tnswnnsnsiuetaituddydmneadn (P<0.01) funssuizdu
uidlodinsgisununendamandunuinssdsrlddeulosgsiian winfu 834.50253.95 aon/10 as.a. ilefiansan
Fuunenids wuiinssudswuaslainesiuvsu 10% W/V EC Tiagedn Wwindu 170.25+72.57 aon/10 #9.4. Waznssuis
sudeli¥aduil fhuunendedosigaviniu 99.50460.29 nen/10 sy, Ssdmalnenssteneldiiinanmaneiinut
fifansauisrudelfaduil uadldifourosrelsauiuuas Alsseldgaiu 900 vw/10 nxa. Wethdununisldansly
uiaznsnAsieseianailsiiiatu suhduyulunssitwuldifeules uandoldaduitidaigean wihiu 50 ua
26 U9 D 10 3.4, (Table 4) uffasifunssuisifdunugeaausideduamarlsndunuinsndslfidelsabuil

& fouloy wavansanmazianilnilsuinnin 800 U/ 10 AS.4.



unnwss 51 atiufl 2: 332-345 (2566)./doi:10.14456/kaj.2023.xx. 338

Table 2 Effect of different bio-products, bio-pesticide and insecticide on the numbers of damaged flowers (means+SE) in 10 m” (N= 120 plants )

Average number of damaged flowers+SE (% damaged flowers)”*
Treatments
49 DAP 56 DAP 63 DAP 70 DAP 77 DAP 84 DAP Total
c l 0.75+0.96 7.25+4.03 11.50+8.06 26.00+11.23 30.75+14.24 46.75+16.94 123.00+40.80
ontro

(2.50%)D (4.83%)A (7.67%) (17.33%)A (20.509%)A (31.179%)A (16.26%)A

1.00+0.82 7.50+3.70 13.00+4.54 25.25+7.93 21.75 +4.65 44.00+19.08 112.5+11.68
Bacillus thuringiensis

(3.33%)C (5.00%)A (8.67%) (16.83%)A (14.50%)AB (29.33%)A (14.779%)A

2.75+2.50 6.75+3.10 12.50+11.08 25.50+11.09 21.25+11.41 43.50+12.23 112.25+23.39
Metarhizium anisopliae

(9.17%)B (4.56%)AB (8.33%) (17.009%)A (14.17%)AB (29.009%)A (14.40%)A

1.75+2.06 4.25+3.59 10.25 +5.56 16.25+5.68 19.75+8.96 41.50+11.39 93.75+30.34
Nuclear Polyhedrosis Virus

(5.839%)BC (2.83%)BC (6.83%) (10.83%)AB (13.17%)8B (27.67%)A (11.89%)AB

4.25+2.06 3.25+3.86 17.00+14.09 16.00+10.95 19.75+9.14 47.50+2.08 107.75+24.23
Steinernema siamkayai

(14.17%)A (2.17%)C (11.33%) (10.67%)AB (13.17%)8B (31.67%)A (13.67%)A

2.00+1.63 3.00+1.15 11.50+3.11 16.00+8.98 17.25+12.50 48.25+18.46 98.00+35.25
Azadirachtin indica

(6.67%)B (2.00%)C (7.67 %) (10.67%)AB (11.50%)B (32.17%)A (12.64%)AB

1.25+0.96 5.75+3.77 7.75+10.91 9.50+3.87 21.25+4.72 34.75+2.99 80.25+16.94
Eocanthecona furcellata

(4.17%)C (3.88%)B (5.17%) (6.33%)B (14.17%)AB (23.17%)B (10.44%)B

1.25+2.50 8.50+7.05 13.00+£13.27 22.25+13.77 22.25+9.18 44.75+20.60 112.00£57.97
cypermethirn 10% W/V EC

(4.17%)C (5.67%)A (8.67%) (14.83%)A (14.83%)AB (29.83%)A (14.39%)A

CV. (%) 2.98 29.54 17.77 29.67 23.97 29.96 28.44

/I Means followed by the same letter in the same column are not significantly difference by Turkey’s test at P>0.05.

DAP = Day after planted,

* = Significant difference (P<0.05), ** = Significant difference (P<0.01), NS = Not significant (P>0.05).
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Table 3 Effect of different bio-products, bio-pesticide and insecticide on the size grading of marigold flower in 10 m?

Size grading of marigold flower (mean+SEy"

Treatments Large Medium Small Total Damaged flowers

Control 127.00+113.18A 360.50+95.28B 221.50+129.49 709.00+295.59AB 130.00+68.31C
Bacillus thuringiensis 96.25+40.03C 378.75+161.27B 218.00+183.02 693.00+340.15B 146.00+128.758
Metarhizium anisopliae 83.00+£49.89D 338.25+98.51B 225.25+158.35 646.50+290.51BC 122.00+49.01C
Nuclear Polyhedrosis Virus 116.25+52.898 486.25+196.35A 219.00+163.36 821.50+300.49A 99.50+60.29D
Steinernema siamkayai 97.75+36.29C 458.75+65.78A 278.00+200.84 834.50+253.95A 124.25+49.11C
Azadirachtin indica 105.25+36.09C 333.00+154.04B 227.00+99.33 665.25+173.358 159.00+£62.328
Eocanthecona furcellata 117.00+48.29B 215.75+67.45D 27350+171.15 606.25+197.79C 157.25+52.09B
cypermethirn109% W/ EC 106.25+46.60C 268.25+76.26C 265.00+84.02 639.50+155.35C 170.25£72.57TA

F-test xx xx NS *x xx

CV. (%) 23.74 23.08 22.89 27.84 2297

/1 Means followed by the same letter in the same column are not significantly difference by Turkey’s test at P>0.05.

* = Significant difference (P<0.05), ** = Significant difference (P<0.01), NS = Not significant (P>0.05).
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Table 4 Income and profit of marigold flower production in 10 m?”after treated with bio-agents, bio-pesticide and insecticide

Cost per unit Application dose (time) Income Profit
(Baht/unit) Cost of two times (Baht) (Baht) *
Treatments
application (Baht)

Bacillus thuringiensis 0.35 baht/cc. 25.00 cc. 17.50 787.40 769.90
Metarhizium anisopliae 0.05 baht/e. 62.50 g. 6.26 730.10 723.84
Nuclear Polyhedrosis Virus 2.60 baht/cc. 5.00 cc. 26.00 929.60 903.60
Steinernema siamkayai 2.00 baht /million 12.50 million 50.00 912.40 862.40
Azadirachtin indica 0.50 baht/cc. 12.50 cc. 12.50 846.30 833.80
Eocanthecona furcellata 0.60 baht/insect 3 insects 3.60 677.30 673.70
cypermethirn10% W/V EC 0.60 baht/cc. 7.50 cc. 9.00 721.00 712.00

* Production cost is not deducted
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