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nsnwivszavsamansatamafedunaduasduaranslamisdeudundosony 4 Yu dseduanududy
0.3125, 0. 625 1.25, 2.5 Lag 5% (w/v) mLmumwmaauwuamammm (completely randomized de5|gn CRD) Ay
duduay 541 9 ay 10 2 mmwmawmu@ummimwmmmuﬂm 2527 pamwailisa AnwTudLINS 75-80
Wedldud druuvamnassihmsvaassit 2.Unus i TaeAnwidvdnavesnisugnaniFeaesaduiivassiiiinadeyszvins
\NAYBa T UVEDILALAIINNAINVAEVDILLAIRATTTINYIR 29URUNIITNAABILUUANUADNANY T (completely
randomized block design; CRBD) Muamaassiionun 12 ulas aunn 7 x 5 was meluulasssoziissnindusasinn
70 x 50 igufIns srogvieTEiauUamanes 1 was lnedl 4 gan1smeaeusazyAnIsvaaesi 3 51 Ugndundes 1 um
+ A0 1 um, Ugndmdes 2 uad + ma3es 1 um, Ugndawdes 3 um + maides 1 ua uarUgniawdesediaien
losudamaedeny 15 fu ‘vnmiamLLavmumamwaaaaummamLLavLmammﬁﬁmmiumavLLanmaamﬂaUmmﬂu
van 6 dUann mamiwmaaqwummiaﬂmmmnLimmamamimuazﬂW{LasuauwaaaaummaaqLLmﬂmmuamwuamﬂqg
fisvduaudasiu 95% finnussdududy 5% vesmsatnanidosdinadenssndsseudundosgega Anduesidus
n19918 100% AAadudie (LCso) 1wty 0.435% Tuthladl 48 uariinarenisldmasdoutundosgegnandudosidus
nsla 100% WewSeuifisuiuganiuay luuameasmuitulasgnadusnindamdesseninenaBes (1:1) 5oy
iwassoudmaadluduansii1-6 ﬁwqmﬁmmmeﬁwaa&haﬁﬂaéwﬁmﬁssﬁummﬁiaﬁu 95% iy 30.33+1.24, 48.66+0.61,
68.33+1.69, 80.33+1.69, 116.66+1.24 Uay 145.33+1.63 67/ 5 iU AU wazddwiuuuasdnjsssuniigega laun ua
M i wasstarwiayy AdrdinamainansveaUasgnadusEninedmEssiuaB sty 1.89
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Abstract

The study of efficiency of marigold extract, Tagetes erecta (L.) as Insecticidal and repellency was tested
on 4 days of soybean aphid, Aphis glycines Matsumura and the concentrations of marigold extract were 0.3125,
0.625, 1.25, 2.5 and 5% (w/v). The treatments were a completely randomized design (CRD) and replicated 5 times
on 10 adults and experiment was conducted at laboratory biology at temperature (25-27°C) and RH (75-80%). The
field experiment was studied to assess the effects of marigold and soybean intercropping on a population of
soybean aphids, a number of natural enemies and insect bio-diversity at Pathum Thani province. The experiment
design was a randomized complete block design (RCBD) with four treatments each of which was replicated three
times which each of the 12 plots were measured 7 m x 5 m were used the experiment. The distance between inter
and intra row spacing for all treatments were 70 x 50 cm with 1 m spacing between plots. The intercropping
treatments were: sole soybean (T1), 1 row of soybean with 1 row of marigold (T,), 2 rows of soybean with 1 row of
marigold (T3) and 3 rows of soybean with 1 row of marigold (Ta). When soybean grows about 15 days old to sampling

of soybean aphids and natural enemies. The results found that the insecticidal and repellent of marigold extract
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on soybean aphid were significantly effective (p<0.05) when compared with the control. At 5% of marigold extract,
the percent mortality was the highest 100% and LCso value with 0.435% at 48 hours and the percent repellent was
the highest 100% at 24 hours. The intercropping soybean with marigold had lowest significant (p<0.05) effect on a
population of soybean aphids, a number of natural enemies and insect bio-diversity when compared with the sole
soybean. The 1 row soybean + 1 row marigold were the lowest a population of soybean aphid from weekl to
week6 when compared intercropping others value with 30.33+1.24, 48.66+0.61, 68.33+1.69, 80.33+1.69, 116.66+1.24
and 145.33+1.63 adults/ 5 soybeans. The natural enemies were the highest, the black ants (47.66+1.24), ladybird
beetles (36.66+1.24), dragonflies (18.33+0.47) and spiders (18.33+0.47) respectively, and the insect bio-diversity was
1.89 when compared with the sole soybean.

Keywords: marigold, intercropping, soybean, soybean aphid, natural enemies

umin fumusioanssnuias Tngaziifuiiuansanudunmusio

fudios (soybean) fioinenmansin Glycine asghliatLazgnNaeNeARUINTINGTUgNVAIU dnavin
max (L) Mer. 296 Fabaceae Ldufivnszgadaiil Tusashinedeainuiinunmnduduresassiuuas
mudfyieiasusiaveding nsduiviidaueinis Qqsﬁu denansevusionywd dniuazdundouls], (6]
o1silUsiugaUszanal 35-46 % Bnidaduingiud nsdesiuiidalagitnisiunnssy (cultural
ddnflugramnssmatsyssan fumdosaunsaugnls control) 19U n1sUgn#ivady n1sUaniavyuisy
vhynanavesUszina luluiifidaugeuauysaivesiu Tngtanznsugnitvueuifussuunisugniteildiuan
geaufaiunans finsssniethiuagiienmdunsady wiluefmdunisdesiuuazannisriiatsvesuuas
fesening 5.5-7 famdesdiongnsiiuifeiussana 34 fnsiivadlnsfonudnuarresiiviivgnuenionisdinu
iou nandnindssislsusyana 250 Alansu aunsadgn menuaziad uazfiddyidunisifiuannumainvans
Iikilugquisnazagu [Wufiviasuseldudinuasns Y03dNeIINVALUTTUUTLIA [7] A1L589 (Marigold) &
wenniloannisuanitmanuazdaduiiwyuieuise Feinermiansin Tagetes erecta L agluded
Audnee [1] Asteraceae Lufindugniiugninly aannnsdnwives

ognalsAnudgminisimizugniuniesds Promsattha kazAi (2000) [8] lsenuitansussnau
Usraulgyyvaieyusens wu Jymannsiindeuuas Ansranvludu lu uaznenvesniesiiafasiae
anmrussenefiasuludmadenisiasyivlnvosd methanol @ulugifuanswan isoprene unit (carbon 5
RGN uaﬂmﬂﬁé’ﬁﬂzwwaﬂm%ﬁwmwaﬂimmumm §) 19 limonene, ocimene, caryophyllene, farnesene
Tnelanzegnadunasseuiumdes (soybean aphid) 3 wag neophytadiene ?z'hﬂfjumiﬁ’qﬂa'nﬁwamﬂa'u,maa
Foinwrmransin Aphis elycines Matsumura 336 Angiiy TunsanwiisendeilasAnuussansnmueseans
Aphididae 8usiu Homoptera tJuuuasdnguingni afian13eslunisiluansdl (insecticidal) wazansla
ddnyesiundos vhanudemelituiivlaemdsseu (repellent) nApgaudundosdluriostjifinis uasfinu
ﬁgﬁaﬁiammzﬁaLﬁﬁawamﬁuﬁmgﬂamﬂu g8ABDULAY SvdnavesnisUgnanidesUgnuasaduiusudmiosy
ponviilvininge mninisszuinguuss asvilfifieanay dunisannisiiansvestszsnanissoudumndeas
gouue liloonnenyaveundssoufuaimsvessim iesnnnduvesiuaniFesersasiiesduszneuduasls
(sooty mold) LaSeytAulaunAquAuaIusIg 9 YaaiY Fultndeseudundeddvevnarliidruniane
vennigadunmevedsaiamaesiatudundondy naaeulszaniamnisiuaisduasnisiduaislaves
TsAluaneda (peanut strips virus) [2] a13ain31nan3es (@nlunazdsi) Turesufumng

nstesiunagmdnuuasdngiitludagdunui uazfnwBvsnavesnsUgnuaNasuTENINNAIGeeAY
fnnsldarsiafiddndagivedraniraninadesannd faudeslundameans ieidunismuguuazanUina
Usgansamagslunsidadngiy uinsansiadidiulvedl Usvynsvenndsseuas uenanidudunisiiuaan
fiwnndslunandn Judusunsesainuasnsuaziuilan vanvangveLLasingssumAiieliAneuaunaly
sufsannuindeuuasfididny Juamgliuasdngit spuuiian

YSUAILaLas 19N UAUNUADEISATNINTY WBNI N
FadansenuranuraInratevesdelTiantuselevlly
szuuiine(3), [4] denuldenuuasngivuannin
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JangunIaluazisn1sive
1. mimaaﬂwaqﬂgvmmi (laboratory experiment)
1.1 M3idauasiuuTinumdsseudunies
Ugndumdesdaduivemsveunisseudy
wdedlunszans dunmasayivlnvesdavdouasinde
gouivAsImusITHT RN wé’ammﬁ?umuquaua
wazdgniudundonduiu tiolfiduemslindsoou
fundenoludes Tuunsiforfuilesvinimaaeud
difiuTemisgouduvdswnidodundeaisuuas
nsanau laeldlugouduvdenfuomisndesas 20-30
¢ el findesaudamiesiiogluteidieatudmiunis
nagoURoly
1.2 myafnanseangrainaniies (u + §1dw)
1935n1390n9ian (soxhlet extraction) Ingld
1091104 (ethanol) Wuivihazane whdusnuses (u +
d1éf) MaFenliussqlu Thimble Tnglddegnadfia 100
n3u feLenIuBa 800 Haddans (1:8 wi) unlUadnsae
\A3esarnans Soxhlet Extraction afatuay 8 Hluadu
a1 3 fu ndntudahunsestiensyanensoues
1 azldansafniinaueglusvinazans thluszimeiendy
Wazargeenlagldindesssiveuuugayinia (rotary
evaporator) figamail 42 ssawaldua Iiduasadn
e (crude extract) Sednifuansatnaududu 100%
Auliluviaduiudriluiiulilugidu (refiigerator) 1
gaungdl 4 asrwaidua ieldnaaoudusiely

Figure 1 Soxhlet Extraction and Rotary evaporator

1.3 NMsnageuUszansnmuetasanan1IEesiu

whpseutundeduiesfins

N15NAEDUUTEENSNNYDIE1TEN ARS8
senapseudivaeddy 3 duie Ussansawlunise
was (insecticidal activity) Usgansanlunsiuansla
wUae (repellent activity) wavUszansamlunisduds
n13319l9uagn1599NgNUBILUAY (anti-oviposition
activity) ansanaiilaanis soxhlet extraction 139914
Frethauiinnnududu 0, 03125, 0.625, 1.25, 2.5 uas
5% (w/v) 72873 serial dilution wagldansdulu 0.5%
Usuns 1 daddns ﬁaummmﬂ%’ﬁmau ethanol 1%
wazansdulu 0.5% Usums 1 faddans
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131 Usrdvsamlunssindeseudh
AR
Mnirsneaeulaneisyuly (leaf-
dipping method) Tasdaludamdessnituftusaeddqu
dldluviautrruiadn (via) uuineandae parafitm
diesnwauruduveslufimies diludandedluqalu
ansafafinnududi 0, 0.3125, 0.625, 1.25, 2.5 uae 5%
(w/v) 11 10 Jundt Adlviuia mmfumﬂuﬁ%ﬁmlﬁ'ﬂu
Sredauuas Semiedoudundeddidiin (apterous)
019 4 Ju asuvludlug ay 10 #1 nadeu 5 8 mamm
Wty (50 Maderududy) Juiindasnsmeveanie
doutmiomdwinisveaaeuiivial 24 uaz 48 $alus
wazitayaluAuImAl LCs lngldlusunsu Probit
analysis waziUTeuLisuALadedie Duncan’s multiple
range test (DMRT) fiszdiuninuidiotiu 95%
132 Ussdvsamlumaiduansldmie
geutmdes
hasafinainaniselagiynnis
NAABY 5 YANIITNARDILATYAAIUAL AIULTUTY O,
0.3125, 0.625, 1.25, 2.5 uag 5% (w/v) Mi1n1snaasu
wuuiivadenluaiunia (Petri-dish choice bioassay) 14
3% impregnated filter paper test Tagu1nszA19NT0 9
wes 1 (Whatman wes 1) lduruaudna 9 wumiums
Faondu 2 dauwing fu Fnudlaenarsatnaiios
$nu 1 fiaddns drwdninuimendvhasaiefeen
woasuau 1 addns Aebilvuste 1th 2 dauandszaudh
meiu MeluauuAudurugugnans 9 lwuRwuns uay
trsverdnfufeveunissoudaindeiildddn
(apterous) 81¢ 4 Tu ldaanTeNa1991UUAT UAEAIIL
Wudurihnismaass 5 91 9 ar 10 §1 MUALANIIAGES
LLUUEjJJmJUviEﬁ (completely Randomized Design; CRD)
thaunindlugruguaumgiivl 25-27 ssaiwaidoa
AT 75-80 Weskiud s uumdsdeudundesd
wuuuwasinvasnsyatunseadienatduly 12 uay 24
Hlua thdeyaundnamiesifuinsla
Percentage repellency, PR (%) = [(Nc-Nt)/(Nc+Nt
)1x100
1oy Nc = f{l’mungaa'aua%mﬁaaﬁagiuummwmaﬂ
duiingaiomusataduganiug (control)
Nt = ai’wmut,wﬁuadauﬁ"umﬁaqﬁasﬁiuuﬂismmsm
duiivenansatanniifos
2. ﬂ'ﬁwmaaﬂuamWLwanﬂ (field experiment)
FINIMnaesfiulannunsns 8.Aaeevads 4.
Unusnil UgnanaiFesusnaduiuiindes 1aununis
mmaamuuzﬁuuﬁaﬂauyizﬁ (randomized complete
block design; RCBD) wuadnnaoddauin 7 x5 L4
Melullawnassszezinaszningdy 70 x 50 wuilung
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SreeMIeTEnIuUamaaes 1 wns lnell 4 4an1sveaes
(Treatment) WAagYANITNARDINN 3 %1 (Replication)
Fail nsmaansdl 1(T1) = Ugndundesedinfien
(control) nsMAABsil 2 (T2) = Ugndaimdes 1 und +
A3e4 1 4a7 uAzNNIYIAABLTl 3 (T3) = Ugndaindes 2

o

WY + A1T0Y 1 WA waENISVIAReT 4 (T4) = Ugna
a & A v oo & 1Y)
WiEed 3 Uo7 + A58 1 uad Wesudundedeny 15 Tu
duuaziiufegiuniesdaudindosuasuuasdng

sysuluslameaeandUanilunan 6 dUam

.. .. |
Sm

T1 = Sole soybean T2 = 1MG : 1SB T3 = 1MG : 2B T4 = MG : 3SB

plot=7 x 5m. inter-intra row = 70 x 50 cm.

0O = soybean X = marigold

Figure 2 Experiment design

1.5 015U 1ABUAIIUNAINRAILUDILUAS
(insect bio-diversity index)
AuuAIRTiaIutaInvaly (diversity
index) @1135999 Shanon-Weiner 8138411 Bureekum
(2005) [9] $laauns (1)

H =-2 pilnpi (1

g H = svilanuvannvane
S = FuIuln
Pi =

FUIUUTEINTNIUA

\ Ada A i

dnaruresnuIudddinnnun

o o
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NaN13ITBRATBAUIIENE
1. Uszavinmeesansainanidedlunmsifiuansdunde
gouiundes
HAN1SNAdEUATTARAA1SeeTiAd Uty
0.3125, 0.625, 1.25, 2.5 wag 5% (w/v) Tun1siduansan
WAseudImies nuitarsaianiidedinanenisan
waegoutmdedaunnaistuegraiiveddaiisyau
audesiu 95% eiSsuiisuiuyamunu Tnefin
duduresasataaiiesgeludnaiilivesifudnng
meveanaBgoudIvdesgety ileIsuifivuiuya
muAY Arnududu 5% vesasainaiaiies lutaluei
24 Snasonisannauseuimaeade 8.40 + 0.80 §7
Aonduvedidusnisme 84.0% wazludalued 48 finaste
ﬂ’]ﬁezmwﬁ”aéauﬁ"amﬁaqqqqmaﬁa 9.20 + 0.74 61 An
Wuesidudnisane 92.0% aranudufie (LCso) Wiy
0.435% Tuvmgfinnnududu 03125, 0.625, 1.25, 2.5%
Tesidudnsmewiiiu 26.0, 30.0, 50.0 uay 72.0% lu
Flaadl 24 uag 40.0, 56.0, 70.0 uaz 80.0% Tutlusdi
a8 puddiu leUIsuiiisufugamuaulifinasonts
ANEYRINADSUNILUEDS (Table 1) 93AUSENBUYDY
ansiedifieglunnidesdnilvgiduaisnin isoprene unit
(carbon 5 §) 11U limonene, ocimene, caryophyllene,
farnesene W@z neophytadiene 3a15uUnesinaiandh
Wuanslawuas [10] warainasAnw1vessauinsaiiag
Aniy (2543) [8] wuinaisiinuseludu lunaznen
A13elaln indole, 2-cyclohexen-1-one,3-methyl-6-
(1-methylethyl) Lag neophytadiene &afinnautialy
nmadufivgndmeuavarslaunasdagiiy aann1sfng
P99 Huron wagmAe (2016) and Zhou wazAnly (2016)
[11] [12] 3ureindlendsseuldsuarsiividnldlu
U3hanssmzens asfivannfiwaglududenisinau
vosaulaingsnlnlou toa ns1umleisa (glutathione S-
transferases) Wueuluflunsidnansiivuoandoseu
Ainnsazavansisanndudssarinlfuuamieluiian

Table 1 Effect of insecticidal activities of marigold extract on soybean aphid after 24, 48 h
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concentration

(%) (w/v)

Duration of exposure

Number of soybean aphid / h

24h mortality (%) 48h mortality (%)
0 0.0 + 0.00° 0.0 0.0 + 0.00° 0.0
0.3125 2.60 + 0.48° 26.0 4.00 + 0.63° 40.0
0.625 3.00 + 0.63° 30.0 5.60 + 0.48° 56.0
1.25 5.00 + 0.00> 50.0 7.00 + 0.63" 70.0
25 7.20 + 0.74¢ 72.0 8.00 + 0.48" 86.0
5 8.40 + 0.80¢ 84.0 10.00 + 0.00% 100.0
CV (%) 10.34 13.27 LCso = 0.435% (W/v)

* Mean values in the same column with the same letter do not differ signficantly (P < 0.05 according to DMRT).

2. UszAnSanvesasannniaseasdlunisiluansla
\whesaudmEns
nan1sAdeuaTsatanInIesiinududy
0.3125, 0.625, 1.25, 2.5 uag 5% (w/v) lun1siduansla
ApseudmAe nuMdsatnInaEedinasenisla
wasseudundedddunnsiaiuedeifodfayiiseiu
mndesiu 95% wleIsuiisuiugamunu e
duduresansatanniZesgatuiinavhlsivedidudnigla
wasgeudImaewiuty Arududu 5% vesasadn
ana3es ludaluedl 12 finadenislamassoudindes
i 8.40 + 0.48 5 Anfuesidudnisld 68.0% uax
Tudalusd 24 fuadenisldmdsseudivdesgegaiade

10.00 + 0.00 #2 Antduidosidudnisld 100% Lile
Wisuifeufugnmuaulifiiadonislamasseudundos
(Table 2) 3nnA15ANWIUBY Dancewicz WazAmg (2011);
Jaba wagaay (2010) and lkeura uwagAg (2012) [13]
[14] [15] efuneinduguiniiuvesansataaniivaziing
sengAnssuveundsdey vinadulin Uaevuinuay
segnanUinazgiededrsiuadtuidnniaad
(chemoreceptor) twadUssaniumnuianlunisaunau
(olfactory receptor cell) YouwaLseu eaziinasonis
fundureandssou dfindumiuguillivansaudens
Hufivewns mdsseursiineuduaulunisdumumas
fwevnsvessaes anmsidvhaeveswdeseuasld

Table 2 Effect of repellent activities of marigold extract on soybean aphid after 12, 24 h

concentration
(%) (w/v)

Duration of exposure

Number of soybean aphid / h

12h (%) repellent 24h (%) repellent
0 0.00 + 0.00° 0.0 0.00 + 0.00° 0.0
0.3125 5.40 + 0.48%° 8.0 6.80 + 0.40° 36.0
0.625 6.20 + 0.40%° 24.0 8.00 + 0.63° 60.0
1.25 7.00 + 0.63° 40.0 8.60 + 0.48° 72.0
2.5 7.40 + 0.48° 48.0 9.60 + 0.48° 92.0
5 8.40 + 0.48° 68.0 10.00 + 0.00° 100.0

* Mean values in the same column with the same letter do not differ signficantly (P < 0.05 according to DMRT).

3. S1urunAssauduviasiinulunlasgnady
sydnedamdesiuaniGes
Kan1sAnwISIuILmAsdeuindesiinuly
waslgnadusgninedumdesfiuaiaiies nuitdiuiy
wisseudavdesiusuiugidudiosseria (@Uam)
Wiy wasgnaduszninadavdossenineiies

185

(1:1) FFwrnundegeuninieswngn Ianuuanmi19e81e
Sv o o A Y a4 o d' a aa Y

edfAgynszauanudedu 95% iellIeuiisuiu
wlasaruny lagduamn 1 Zd1nundessudundos
Winiu 30.33+1.24 §3 §UAYN 2, 3, 4, 5 wag 6 AT
\NAYOUNINADILYNAY 48.66+0.61, 68.33+1.69,

80.33+1.69, 116.66+1.24 Lay 145.33+1.63 67 AIUa16U
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luruzfuangndaviesesafeaiswiundssoud
VAARALINAY 48.33+1.24, 78.33+0.19, 101.66+2.05,
137.66+1.63, 165.33+1.24 L a ¢ 18833+1.24 @ 1
AUARU (Table 3) donAaBIAUNISAN®IVDY Baidoo
wazAy (2012); Degri and Ayuba (2012) [16] [17] WU

o o
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msUgniivussaduifidnvaznaumiiuguagilidiuu
Ussrnanassou Insndumiuguuasiiviiudeseanun
alusumumaduszamivenuianlunisaunauuasnis
oty wissouTansduaulunsmundse g (18]

Table 3 Mean the numbers of soybean aphid infested under different soybean intercrop systems

Cropping Mean number of soybean aphids
system (aphids/5 soybeans)
Week1 Week2 Week3 Week4 Week5 Weeké
Sole SB 48.33+1.24° 78.33+0.19° 101.6642.05% 137.66+1.63% 165.33+1.24°  188.33+1.24°
1SB + 1IMG 30.33+1.24° 48.66+0.61° 68.33+1.69°  80.33+1.69¢ 116.66+1.24Y  145.33+1.63°
25B + IMG  35.66+1.63° 50.33+0.64" 79.66+1.24°  99.3311.24°  124.6642.05  159.66+2.60°
3SB + IMG  40.66+1.24° 58.66+0.43° 85.33+1.24°  111.041.63° 137.33+1.69°  170.66+1.24°

* Mean values in the same column with the same letter do not differ significantly (P < 0.05 according to DMRT).

4. $ruauuuasdngsssurrAfinuluwlasUgnadu
studnedamdesiunniiFes
MNHANTNAADINTTUGNIINAB AR UTENINS
fumdesiuaniBomuinuunsdngsssumRisd fas
ey Laasle wazuam LLﬂaﬂUQﬂaé’UﬁmiwﬁaLm%aa
AUA1L3eY (1:1) T WIULLAIANIETTUIRGIaATAY
wansnsegalituddnfisefuanaudesiu 95% Gduiu
wasdngsIHIAIAY 86.77 i Tasfundmusiuau
WNTigauiAy 47.66 1 TosaduIABFIL LiaIILAY
wuaaleLinfiu 36.66, 1833 uay 18.33 ¢1 MUY
wasUgnaduseminsdamdesiuaizes (2:1) uag (3:1)

UIULNAIARISITUVIANAY 79.65 wag 67.65 67
addy luvgiiuUasugniavdesegnafefidruau
WHASANIEITUYIAMAAY 51.98 6 (Table 4) @onAdas
luN15338984 Mochiah wagamy (2011) [19] vhnsAnw
nsUgnitvaduszmansnsenadiuugidomanuiiny
ANUVANNAYUAZITUIUYDIUUAIRAFTTTUYVIRNINAT
wasgnnszvadesnafien uuasdnsssumAliun fs
W1 UAAIKAZUNINN LAZIINTIBIIUYOL Smith and
McSorley (2000) [20] 83ungIn1sugnitvusiasulagly
wuilnenazinarenisigauuaidngsssulndiunly
wlaslumunisnauiugiazuaons

Table 4 Mean numbers of natural enemies of yardlong bean grown under different yardlong bean intercrop systems

Cropping system Mean number of natural enemies/ plots Total
ladybird beetles dragonflies black ants

Sole SB 14.66+0.47¢ 5.33+0.47¢ 9.66+0.47¢ 22.3340.47° 51.98¢

1SB : IMG 36.66+1.24° 18.33+0.47° 18.33+0.47° 47.66+1.24° 86.77°

2SB : IMG 26.33+0.81° 10.66+0.47° 14.33+0.47° 28.33+1.24° 79.65°

3SB : IMG 23.33+0.47° 7.33+0.81¢ 10.66+0.47¢ 28.33+0.94° 67.65°

* Mean values in the same column with the same letter do not differ signficantly (P < 0.05 according to DMRT).

5. ¥ilAIUNAINNA18YBIUUAY (Shannon-Weaver

Index) wuluuuasgnaduszninedamaasiuanaies
9INHANIINAABINTTUgNANNARad Uy

ANV IANUVaIN A8 YR UaIUgnaTy

sswisdwdesiuanaFes (1:1) fifviinnumainvans
VOWUAIFIGAWIIAY 1.89 se9atanfoulasgnadu
sewiedandesiunnnFes (2:1) uay (3:1) winfu 1.73
uay 1.68 lurnzulasgnimdssegraieafidnsiniy
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1.44 (Table 5) @8AAAIAUIINNITANWIVDS
Chalermsan (2013); Anbalagan wagaaiy (2016) [21]
[22] a5 IulasiinsUgnivsuaasuaziiAduiam

o o

uun 2 Wi]‘l?ﬂ’]ﬂll-ﬁﬂ%’]ﬂii 2562

nanvagvedLLasgInIUasUgnivveiiaineuay axdl
nMsaeneandsy nsivadeundeuluildemis
Wwhlviszuuiinaluwlauinanuaues

Table 5 Effect of intercropping soybean with marigold on diversity of Shannon-Weaver Index (H)

Cropping system

Shannon-Wiener index

Sole soybean
1 rows soybean + 1 row marigold
2 rows soybean + 1 row marigold

3 rows soybean + 1 row marigold

1.44°
1.89°
1.73°
1.68°

* Mean values in the same column with the same letter do not differ signficantly (P < 0.05 according to DMRT).

dyluazdalauanue
ansatnanaSesdiuseansanlunisiduans
shuaranslamassoudnaes isssuaududu 5% i
Wesldudnismegsaauiiiu 84 uag 100% fan 24
way 48 4alus gy Aszduanadudu 5% 3
wWoesiuanislagegamindu 68 waz 100% a0 12 uax
24 s sudndiu Tuesufianis uarlunisugnadu
semindamdesseninemiies (1:1) fsuiundeseu
dundesiranluduaiviil 1-6 uazddtuunasdng
ﬁiimﬁmmﬁqmﬁamﬁnﬁﬁu 47.66 §7 89R9UADAN

References

[1] Pukpakdee, A. 2003. Soybean. Bangkok: Kasetsart

University Press. (In Thai)

[2] Tilmon, KJ. and et al. 2011. “Biology of the
soybean aphid, Aphis g¢lycines (Hemiptera:
Aphididae) in the United States”. Journal of
Integrated Pest Management. 2(2): 1-7.

[3] Relyea, RA. 2005. “The impact of insecticides
and herbicides on the biodiversity and
productivity of aquatic communities”.
Ecological Applications. 15(2): 618-627.

[4] Al-Zaidi, AA. and et al. 2011. “Negative effects of
pesticides on the environment and the
farmars awareness in Saudi Arabia: a case
study. Journal of Animal
and Plant Sciences”. 21(3): 605-611.

[5] Silva, AX. and et al. 2012. “Insecticide resistance
mechanisms in thegreen peach aphid

Myzus persicae Hemiptera: Aphididae) I:

transcriptomic survey”. PLoS ONE. 7(6): 1-14.

187

Wi uspasuiasle uenantrduiinnurainuans
YIUNAIgIgALiIAY 1.89 datunisUgniivusuady
(intercropping) s¥minadnudssfuarndendunis
AIUANlALIEN1SIUANTIY (cultural control) lngendy
wénnsugnitvusuiiindumsiuguussnaizadlunisly
sumuwadUszamiuarmddnmaailusunisaunau
ilevundsemsvaunasseudanios uasdudunis
AUV MAEYBILNANANSETTNTIR UBNTINE S
\unsaamsléanaiafidansizias Jeuaensorouyud
AdiTinuardandon

[6] Bass, C. and et al. 2015. “The global status of

insect resistance to neonicotinoid

insecticides. Pesticide and
Physiology”. 121: 78-87.
[7] Mousavi, S.R. and Eskandari, H. 2011. “A general

overview on intercropping and its advantages

Biochemistry

in sustainable agriculture. Journal of
Applied Environmental
Sciences”. 1(11): 482-486.
[8] Promsattha, R., Milne, M., and Sangwanich, A.

2000. Study on chemical compositions of

and Biological

marigold (Tagetes erecta). Proceedings of
the 39th Kasetsart University Annual

Conference: Plants, Agricultural Extension

and Communication. 404-409. Bangkok:
Kasetsart University. (in Thai)
[9] Bureekam, I. 2005. Analytical Ecology in

Entomology. Bangkok:
Press. (In Thai)

Kasetsart University



NI Enaasuazinalulad unine1duguasysnd U0 21 a

[10] Morallo-Rejesus, B. and Decena, A. 1982. “The
activity, isolation, purification and
identification of insecticidal principles from
Tagetes”. Philippine Journal of Crop Science.
7: 31-36.

[11] Huron, E.N. and et al. 2016. “Toxicity and acute
macromolecular abnormalities induced by
some plant extracts against the Cowpea
aphid; Aphis carricivora Koch”. Journal of
Plant Protection and Pathogen, Mansoura
University. 7(7): 445-449.

[12] Zhou, B.G. and et al. 2016. “Aphicidal activity of
Illicium verum Fruit extracts and their effects
on the acetylcholinesterase and glutathione
S- transferases activities in Myzus persicae
(Hemiptera: Aphididae)”. J Insect Science.
16(1): 1-7.

[13] Dancewicz, K. Gabrys, B and Przybylska, M. 2011.
“Effect of garlic (Allium sativum L.) and
tansy (Tanaceum vulgare L.) extracts and
potassic horticultural soap on the probing
and feeding behaviour of Myzus persicae
(Sulzer1776)”. Aphids Other
Hemipterous Insects. 17: 129-136.

[14] Jaba, B. and et al. 2010. “Olfactory response of

cowpea aphid, Aphis craccivora Koch, to host

and

odours and population of conspecifics”.
Journal of Biopesticides. 3(1): 405-407.

[15] lkeura, H. Kobayashi F. and Hayata, Y. 2012.
“Repellent effect of herb extracts on the
population of wingless green peach aphid,
Myzus persicae Sulzer (Hemiptera:
Aphididae)”. Journal of Agricultural Science.
4(5): 139-144.

[16] Baidoo, P.K. Mochiah M.B. Apusiga K. 2012.
“Onion as a pest control intercrop in
organic abbage (Brassica oleracea)

production system in Ghana”. Sustainable

Agriculture Research. 1(1): 1-6.

188

o o

uun 2 wqwmm-ﬁqmﬂm 2562

[17] Degri, M M. and Ayuba, J. 2012. “Effect of pepper
and cereals intercropping in the management
of aphids (Aphis gossypii Glove) on pepper
(Capscium annum L.)”. International Journal
of Research in Agriculture and Forestry.
3(4): 23-27.

[18] Pahla, I. and et al. 2012. “Evaluation of Allium
sativum and Allium cepa intercrops on the
control of Brevicoryne brassicae (Homoptera:
Aphididae) in Brassica napus”. International
Journal of Farming and Allied Sciences.
3(10): 1069-1074.

[19] Mochiah, M.B. and et al. 2011. “Tomato as an
intercropped plant on the pests and natural
enemies of cabbage ( Brassica oleracea)”.
International Journal of Plant, Animal and
Environmental Sciences. 1(3): 233-240.

[20] Smith, H.A. and McSorley, R. 2000. “Intercropping
and pest management: A review of major
concepts”. American Entomologist. 46(3): 154-
161.

[21] Chalermsan, Y. 2013. Using ecological engineering
approach in rice pest management for Hom
Nil organic rice production at Ban Thung Yai,
Nikompattana Sub-district, Bang Ra Kam
District,
Community Development and Life Quality.
1(2): 63-70. (In Thai)

[22] Anbalagan, V. and et al. 2016. “Natural enemy

biodiversity in

vegetable crops in Northeastern Tamil

Phitsanulok Province. Journal of

(Arthropoda-insecta)

Nadu, India”. International Letters of Natural
Sciences. 53: 28-33.



