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Abstract

Repetitve pesticide applications in chilli production not only cause detrimental
effects on humans, animals and the environment, but also leave toxic residues in the chilli, itself.
To conserve the green lacewing Mallada basalis (Walker) an effective insect predator released in
chilli plots for insect pest control, 3 main areas of study have been done: 1) selection of the adult
lacewing M. basalis’ food plant as an intercrop in chilli plots 2) toxic effects of insecticide and
acaricide use in chilli pest control on the green lacewing M. basalis, and 3) use of the green
lacewing M. basalis to control insect pests in the conservation plot where chilli was intercropped
with the lacewing’s food plant and the less toxic insecticides and acaricides were appropriately
applied.

To select the green lacewing M. basalis adult’s food plant, flowers of the pinto
peanut Arachis pintoi cv. Amarillo, cosmos Cosmos bipinnatus and pigeon pea Cajanus cajan,
together with water, honey, and yeast were offered to the adult lacewing in laboratory. It was
shown that pigeon pea flowers+honey +yeast +water provided the highest longevity (male
=44.00+8.80 and female =50.41+11.35 days) and the highest number of egg laid per female
(501.80+76.99 eggs/female). The pigeon pea C. cajan was then selected as an intercrop plant in
the lacewing conservation chilli plot.

Studies on the toxicity of insecticides (fipronil, imidacloprid and carbosuilfan)
and acaricides (abamectin and sulfur) recommended for chilli insect and mite pests on the egg,
larva, and adult lacewing M. basalis were done using topical and residual contact methods. Direct
contact of each insecticide and acaricide through topical applications revealed 100% mortality of

the 1%, 2" instar larvae and the adult lacewing M. basalis, direct contact also caused higher toxic
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than residual contact. The egg and the pupal stages of the lacewing M. basalis were tolerated
more than the larva and the adult stages.

To control insect pests in a conservation chilli plot, the infestation of insect and
mite pests, the number of the insects natural enemies, and numbers of the lacewing M. basalis
were compared with those of the control (no control action), chemical control (insecticides and
acaricide applied), biological control (released lacewing M. basalis), and conservation biological
control (release of the lacewing M. basalis, and chilli was intercropped with pigeon peas
C. cajan) plots. Heavy infestations of the chilli insect pests, cotton aphid Aphis gossypii Glover
and chilli thrips Scirtothrips dorsalis (Hood), were found in all the test plots from the seedling
through to the flowering stage of chilli. There were 27.27+8.74 and 0.33+0.01, 7.41+6.61 and
0.134£0.24, 17.2245.00 and 0.21+0.38, and 15.71+5.27 aphid/shoot and 0.19+0.35 thrips/shoot in
the control, biological control, biological conservation and chemical control plots, respectively.
Four species of natural enemies (anthicid beetle Anthicus sp., green lacewing M. basalis, lady
beetle Menochilus sexmaculatus (Fabricius) and lynx spider Oxyopes sp.) were found in
biological control and conservation biological control plots while there were 3 species in the
control plots and only 2 species in the chemical control plot. Chilli products were found at the
highest (351.05+126.21 gram/plant) in the conservation biological control plot, and less
(260.60+102.48, 139.55+54.96 and 76.93+32.33 gram/plant) in the biological control, chemical
control, and control plot, respectively. Control costs and gross revenues (while chemical control
chilli is 20 baht/kilogram and pesticide free chilli is 70 bath/kilogram) of the control, chemical
control, biological control and conservation biological control plots were 0, 0.36, 8.42 and 10.82
bath/plant and 5.38, 2.79, 18.24 and 24.57 baht/plant respectively, while in conservation
biological control plot there was more income from pigeon pea products at 14.13 baht/plant. On
the other hand, the cost to the gross revenue ratio was highest (7.75) in the chemical control plot
while the least (1.49 and 1.30) was found in conservation biological control and biological control
plots.

The study showed a higher cost of control, due to the M. basalis cost, in both
biological control and conservation biological control chilli plots, than in the chemical control
plot. The chilli products and gross revenue per plant was higher than in the chemical control plot,

but in the conservation biological control plot pigeon peas C. cajan which were intercropped with
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chilli helped conserve the green lacewing M. basalis and gave more income from the pea

products.
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] 3 )
M 1 gaslaseadamaniivesans fipronil
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nazgnaIne lengninaauazdanunialy (efy, 2547) igasinseadumaniauaasly

A
NN 4

M 4 gas Inssadamaniivesdns imidacloprid

=b.
=
—

: Bessen Chemical Co. (2013)



12

3.5 330115 sulfur
o s A o o 3 & "o oA o oA 1 1A X o Y
Faroinsemuzou unidlumsshdagisuazdainnunngaedanaly
' @ 3 [N a 1 1 [ a 1 < a 4 < ]
pglutlagiiu Mwgdwiluivae’ls ua bidluivdonuamsodluivios iosniniluaisai
a = o A < Y < 9 .
I5Taganiz o19azimannud@emenuuuasiniiilss Tesiihaanies (McKie and Johnson,
= 1 3 v 9 o o A I a 1A [ A A A
n.d) MIRANUMIEAUABITENATE TR NUIuN ANy TagmWIzs N Ngugauas

oAt (51, 2547)
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o 5 Tunasiadlnla Mallada basalis (Walker)
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MW 7 anudunasdatlnla Mallada basalis (Walker)
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1 { Qv 901
carnea (Stephens) Wuumasiadnlanldsuinu inaseen lifuazyannuiiongernum
A v 2 = ¥ o a
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. . A = Y A = J 1

(artificial honeydews) 1NORAGAUNAITNUNTA C. carnea HAIINMIANHINDI MITNUBINIG
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{ 9 o 9 Y
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° < & . A A Y QYo & 9 Aa
ﬂ”IPJ’E]fJ 97 alfafa, borage iag 91 lupine 1’TTﬂﬂQﬂWﬂfHNﬂ”liﬂﬂ‘l’TUTEJE‘TmLﬁQVIiJﬁ'JHWE‘T?JﬂJ@Q
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UaguIEa L“]JHWGIWINQWIH’OE]‘HL@’OEJ M@Tq@ﬁﬂﬂﬂ (perennlal herb) Q’\‘Iﬂ‘i%lﬂm 50 LEUALUAT
= A 9 Aa a ~ < a a Y a A A
ADNALUADIVUIANIN 12-17 UAAUNT quﬂll 1-2 1aa lfﬂiﬂJum‘]JIG]llﬂsluﬂuﬂﬂ%uﬂﬂﬂ1ﬂ?ﬂu
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[ 1 I a 1 v 1 v o 1 (] a 1 1
Uag C. cubana EIUEITHLNAY bifenthrin 1T uNbADAI8o UL ANANIBUA LT U bae 14
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1.2.5 lulastua
1.2.6 UnaudInu
1.2.7 forcept
(4] 4 4
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1 o . . o =
HAUNITNARDIUDUFUAUYTYU (Completely Randomized Design) 11U 13 N35M3% (WUszon
an 3 ' an A
YDNDIHIT) NITUITAL 5 1 UAATNTTNITAD
an A 4 a ?
ATTUITN 1 ADNDIATIUDI+HUN
an A 1
NITUITN 2 ADNANINTSI1Y+UT
ax A o ¥
ATTNITN 3 ABNDILTS+UN
an A v a ] ¥
NITUITN 4 ADNDIATUDTHUINI+UN
an A 7
ATTNITN 5 ADNATINTEI1Y+UINI+UN
an A o ] ¥
NITUITN 6 ADNDILTSHUINI+UN
an A U Aa ¥ 2 4 s 3
ATTNITN 7 ADNDIATIUD THUINIHYITA+UN
an A ¥ 2 4 s 3
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{ T A 4 s 3
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=).
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asy
NITUID
an A =y 4 ?o’
NITUITN 12 gaA+UN

ax A 3
ATINITN 13 U1

Tagnlasuaenlinn 12 Tu vazasrguuasinsilnle M. basalis nnq Tun
S ) T A [ -V C% gJJ ] o ld‘
WFInegre lu 1MuNN 1 TBUR AN 2 INA T2aza1veIN1519 lutazsuan lafing
% a d' 1 [ 3’, A o 1 d’ a 4
AADARIYUY 1INMTNUBIMITNANAUNG 13 N33UT humaumas Anseianuulslsu
YoIUoYA (Analysis of variance : ANOVA) uazifSeuifisunnnaedis DMRT (Duncan’s

multiple range test) NTLAUANUTONU 95%

= | v d' ] Y o Y w a \
2.2 msAnvwavesmsssnaaza1senlsiinuzildlslumsmdadagninde
unaa19Unla Malalda basalis (Walker) lutio 91 fiians
Yo ] A
2.2.1 HaINM3 IATUA1591a9%30 151A8N 53 (Topical method)
[ Y
a15aiuuasn ey Ao fipronil ag imidacloprid ~ dwmSuwae liwsn
S. dorsalis 1182 carbosulfan @S UVUNAINIVINADYY A. disperses AIUE15H1 157D abamectin
o [ a < I gla I [] [] ~ o
e sulfur §5u 1591950 P, lamus Fuilunanuatluansahnawazaisain lshuuzihlae

a 9 A ] [ Y A v d'SI
NINIFINITINYAT (2553) Iﬂﬂi“ﬁlﬂﬁ@ﬁWHﬁ?ﬁ%WﬁﬁgW‘lﬂmgZW]'J potter spray tower ¥1i®
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Burkard Wuasauuaavse lsaananlusainuuziihuunain 5w 2 1aaans aNueu
I'4 Qy 1 I 1 1 a 1 4
15 doua/msneitin Wuasaanauaazyinaslu peti dish vuaduriugudnals 10
a Aa Y A 1 a a 1 @ 1 @
uAaAs NuNaedtnla M. basalis uaazszozmsnsyayla (szozla szeza00Ud 1,
o 9 v o v 1 v o 9 o Y ' Y
20a% 3 TTLANUA HALTLELANANIDY) TA8TLesAI0oULATANANIBARI IHaaunouAlY
o s A A ' J o an
mivou laoen latioaamanaeu 1na MNIHUNMINAABIUDTUANY T $1UIU 6 NTTUID
= ' 30} 1 50} o
(rHavosmsdwuay/ly) nssuitas 10 51 uaaza 1dunasdnailnle M basalis 10 62 (Wow/

[

o Y, 1 ana A Yy 9 dyd
ANLA) LABZNTTUITUTHALAZANNITUIUYDIF1TAIHAD
v Y
N35NABAN 1 fipronil 5% SC 8A31 10 Haaans/1i1 20 AATHIO 25 ppm.
[ Y
N53UI5N 2 imidacloprid 5% W/C EC 8735130 Naaan3s/1120 aaswIe 75 ppm.
1 Y
N55UIDN 3 carbosulfan 20% W/V EC 83130 Uaaans/Hi120 ansnse 300 ppm.
v Y
N55UITN 4 abamectin 1.8% W/V EC 8031 3 Haaaa3/11 20 an3+3e 2.7 ppm.
v Y
NISNITN 5 sulfur 80% WG 8A31 125 N51/11 20 8ATHIB 50,000 ppm.
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ANNAY 15 Youa/m31997 aelu petri dish Wazeesansiludesmdouiidiuluves petri
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AnLAABE Ao 1 FiAAITN NN 13 (155UIF) usarnTsITUANMTUTUVRIAITAIHAD
' 9
N35NABN 1 fipronil 5% SC 8A31 10 Haaans/1i1 20 AATHIO 25 ppm.
[ v
N534I5N 2 imidacloprid 5% W/C EC 8935130 Naaan3s/1120 aasvIe 75 ppm.
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N55UITN 4 abamectin 1.8% W/V EC 8a31 3 Haaaa3/11 20 an3+3e 2.7 ppm.
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13NN 1 @'IEJGUEJ“UENLWﬁQ-LWﬁLNEJ"UENLL?JE‘]\‘I‘]ﬂ\‘]‘]Jﬂi’ﬁ Mallada basalis (Walker) i]TL!’J‘L!llsU‘V]’JN uazizﬂznaﬂumi’m‘lm LUBDLIAYNAIYDINITANTUA

N33NI5 D1YUOINAR (mean+S.D.)  01gUoINAILY (meantS.D.)  §1WIU 14l (mean+S.D)  5202128111521919 (mean+S.D.)
1. aondIaau +1h 5.8042.39% 6.404321e 0.00+0.00d 0.0040.00e
2. ABNAINTEEHN 7.60+5.03¢ 9.80+4.97¢ 1.60+1.82d 1.40+1.34e
3. aendansz+ih 22.40+10.24cd 26.00+9.25d 3.8042.86d 2.80+1.92¢
4. aendaaaun +hiah 29.00+7.00bc 33.00+4.95¢d 4.203.63d 1.20+1.30e
5. amnszaehieh 23.80+8.84cd 29.40+10.64d 42.60+24.53¢ 10.005.70d
6. aondausz e h 36.80412.85ab 53.2045.89a 53.20410.28¢ 12.40+2.19d
7. aondaaaao Hihis Sadih 39.00+5.74ab 45.20+6.83ab 368.80+47.27b 37.20+7.19b
8. A1INTTEH R Basah 36.2049.96ab 51.40415.06ab 453.60+125.47a 39.80+10.54b
9. aondausz s dadah 44.00+8.80a 50.40+11.35ab 501.80+76.99a 45.60+5.18a
10, hitaFadsh 41.40+7.83a 41.40+5.59bc 349.60+63.09b 30.8044.55¢
11. 1?1??%1?1 17.80+3.90d 26.00+6.24d 0.00+0.00d 0.00+0.00e
12. Badsh 5.40+1.34¢ 6.80+1.79% 0.0040.00d 0.00+0.00¢
13,10 3.8042.49¢ 5.2042.49¢ 0.00+0.00d 0.00:£0.00¢
F-test * * * *
CV (%) 66.07 63.79 144.39 125.82
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A L. LA ' ' = I I 4 1
carbosulfan 113® imidacloprid linanenisaeued ]y Taslilesiduanisaevesla 22.00-60.00%
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v ~ 1 v A A A Y (=} 1 ] @
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abamectin %39 sulfur YHAABNTAEVDIA00ULNAINA A M. basalis i 1¥ie100u 89 1, 2
1 v
uag 3 a8 31.00-100, 27.00-95 AL 36.00-70.00% MUY TAEAITAILIZAAAULDNHANAIIN
Y Y
sEozUIUIULALUNAINDIGUINTY INABANAINVDIAITUARL A HEBANAIIVOIATS
9 v
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ﬁ]sl@]ﬂﬁN‘l@ﬂiZEJZL’Jﬁ”ﬁJﬂﬂﬁ”li fipronil, imidacloprid, carbosulfan abamectin W30
sulfur NNTNageIA1eveuNadtanlea M basalis sTezdnua (115199 6) uuasdatlnla
. v 3 o A o 9 a 9 a Y o 3 o A ] P
M. basalis szozsauionNnnInanuaasans gy ldnulnd ondudauduionesnainanuan
Yo A v g
185 v7ianA19U0 9815 carbosulfan AMENINVA
WHANAIUIU 0 TUUBIaT fipronil, imidacloprid, carbosulfan W30 abamectin 3
1 v I @ o
Hanon1IMIeveNadnnlea M. basalis szezanande i ltunasinatlnla M basalis e
. o Yo [ Y A o Yo 3 @
23.00 -100.00% 198 abamectin 1WA NANToA10T08NGA 11O carbosulfan Y11 1A NANToA 1Y
~ a Y . . . . G . [ da! a 9
UINNFA WHANANNUBIAT fipronil, imidacloprid ¥3® abamectin UTU 1 Juvuluazisanang

] ] v [ {
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maeil 2 awndevesluwasiinla  Malalda  basalis  (Walker)  engainms Iasuaisaimwanse lsdagniniuuzih1d 14 lumshsauuawas s

Aagnsn vasmnnadou TneSun Taoass tazSuNBANAI

ma"lﬁ’%’uﬁmmmicﬁmum

a1/ vlalw a a Y [ a Y [ a Y [ a Y [
CREIGE ASUNY Iaen T WHANAIG 0 U NHANAIG 1 U NHANA 2 U NHANAIG 3 U
(MF519%)  1UIUMY % PIUIUMNY % IUIUNY % IUIUMNY % IUIUNY %

(mean+S.D.) N1981¥  (meantS.D.) 015918  (mean+S.D.) 01518  (mean+S.D.) 0138118 (meantS.D.) N1IAY

Fipronil 4.00+£0.67b"  40.00 3.70+0.82b  37.00 2.30+0.67cd  23.00 2.90+0.74b  29.00 3.00+£0.94ba  30.00
Imidacloprid 4.20£0.92b  42.00 5.20+1.23a  52.00 3.20£0.63b  32.00 3.30+0.48b  33.00 3.30+£0.67a  33.00
Carbosulfan  8.40+1.35a  84.00 6.00£0.94a  60.00 4.40+£0.97a  44.00 4.00+0.67a  40.00 3.80+0.92a  38.00

Abamectin 4.10£0.74b  41.00 4.20+0.92b  42.00 2.90£0.74bc  29.00 2.90+0.74b  29.00 3.20+£0.63ba  32.00

Sulfur 2.20£0.79c  22.00 2.30£0.67c  23.00 2.20+£0.63d  22.00 2.10£0.74c  21.00 2.40£0.97c  24.00
AIUAU 1.50+0.71c¢ 15.00 1.90+0.74c 19.00 1.90+£0.57d  19.00 2.00£0.95¢  20.00 2.10£0.99c  21.00
F-test % % % % %

C.V. (%) 1.49 1.51 1.28 1.13 1.44

HINva: l/Fipronil = 25 ppm.; imidacloprid = 75 ppm.; Carbosulfan = 300 ppm.; Abamectin = 2.7 ppm.; Sulfur = 5,000 ppm.
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aa A [

2/ 1 A A Y v o A A o ' an 1 1 A 4 s I an .
7ﬂ’]ﬁlafJ‘VW]’nJﬂ'JfJ@'J@ﬂHﬁﬂlﬁuﬂuﬂu{lullﬁﬁgﬂiiln‘ﬁ ]'hJiJﬂ'J'UJLW]ﬂ@]'N‘VI'Nﬁﬂ@l NITAVANNFINY 95 1oIFUA Tﬂﬂ?ﬁ Duncan’s multiple range test
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MINNN 3 AURAYUDIAIDOUIY | Llllaﬂ"]ﬂﬂllﬂ{lﬁ Malalda basalis (Walker) 'V]G]1Eﬁ]1ﬂﬂ'lillﬂ5Uﬁ15m1lluaﬁﬁﬁﬂqﬁﬁﬁ§‘w3ﬂ‘ﬂLL‘L!%1!1114cl"]fiﬂﬂWiﬂﬁ]ﬂ!LiJﬂﬂLm%blﬁ

Angnan nasnnnadoulaei Uiy Taense tagsuNbANAIS

M IASUNHVIA TN

Chemical’  la5uinTasnsq NyAnA1 0 1 nyanA1e 13U NyAnA1e 2 U NyAnA1e 3 U
(N55147%) UIUMY % NUIUMY % NUIUMY % UIUMY % UIUMY %
(meantS.D.)  MIMY  (mean+S.D.) MIA1Y  (mean£S.D.) MIAEY (meanS.D.) MIAY (meanS.D.) NITAY
Fipronil 10.00+0.00a° 100.00  9.50+0.71b  95.00  8.80+1.13b  88.00  4.10+1.29¢c  41.00  3.10£0.74c  31.00
Imidacloprid  10.00£0.00a  100.00  10.00+0.00a 100.00  9.00£0.82b  90.00  5.40+0.70b  54.00  4.30+£1.42b  43.00
Carbosulfan  10.00£0.00a  100.00  10.00+0.00a 100.00  9.80+0.42a  98.00  9.1040.99a  91.00  7.00£0.94a  70.00
Abamectin ~ 10.00£0.00a  100.00  10.00+£0.00a 100.00  9.00+0.82b  90.00  4.40+9.67c  44.00  3.30+1.42c  33.00
Sulfur 10.00£0.00a  100.00  9.30+£0.67b  93.00  5.90+£0.99c  59.00 1.10£0.74d  11.00  0.50£0.71d  5.00
Control 0.30£0.67b  3.00 0.2040.42¢c  2.00 0.50£0.71d  5.00 0.40+0.70d  4.00 0.40+£0.70d  4.00
F-test * * * * *
C.V. (%) 0.46 0.72 1.41 1.54 1.72

HINYa: l/Fipronil = 25 ppm.; imidacloprid = 75 ppm.; Carbosulfan =300 ppm.; Abamectin = 2.7 ppm.; Sulfur = 5,000 ppm.
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2/ 1 A A 9 v o A oA o ' an 1 ' A & L2~ 4 an .
7ﬂ'llﬂﬁfWW]'IiJ@'JEJGI'J’f]ﬂHﬁﬂl'ﬁﬂ@uﬂuﬁlul!ﬁa$ﬂiil|’3‘ﬁ Vlllllﬂ')'lllll@]ﬂ@]'lﬂﬂ'lﬂﬁﬂﬁ NITAUANULBDUU 95 !ﬂ@ilcﬁuﬁ I@EJ'J‘ﬁ Duncan’s multiple range test
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M519N 4 AUNAYV0IRIBeUTY 2 NS WUnld Malalda basalis (Walker) ‘V]G]1Eﬁ]1ﬂﬂ1§llﬂ§°]_lﬁﬁm1LL3JEN‘Viiﬁllliﬁﬁg‘WSﬂ‘V]LLL!%UWGl,Ticl“])'Gl,‘L!ﬂﬁﬂﬁ]mmaﬂlmguli

Angnan nasnnnadeou Taesuny Taeass tagsuNBANAY

M3 IS UN BV IAITANNA

2/ A A Yy v v A A [ ' ax = 1 aa A
“AunasianuaiedonysnmlounuluunaznssuIs "lJJJJﬂ’NJJLMﬂ@]NVINﬁﬂ@I Nns
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Chemical’  lasuisTasnsq AHANA19 0 U Ayanie 13U AyAnA1a 2 Tu AyAnMa 3 1
(N5547%) UIUMY % NUIUMY % NUIUMY % NUIUMY % NUIUMY %
(meantS.D.)  MIMY  (mean£S.D.) MIA1Y (meantS.D.) MIMY  (mean£S.D.) NIAY  (meantS.D.) MINY

Fipronil 10.00+0.002°  100.00 5.50+1.96b 55.00 3.80+1.47a 38.00 3.40+0.97a 34.00 3.00+1.05b 30.00
Imidacloprid 10.00+0.00a  100.00 7.40+1.65b 74.00 4.10+1.11a 41.00 3.40+1.43a 34.00 2.70+£0.95b 27.00
Carbosulfan  10.00£0.00a  100.00 9.50+0.71a 95.00 4.60+0.97a 46.00 4.10+1.10a 41.00 3.90+1.10a 39.00
Abamectin 10.00+£0.00a  100.00 6.10+0.74b 61.00 4.30+0.95a 43.00 4.20+1.40a 42.00 3.30+0.95ab  33.00
Sulfur 10.00+0.00a  100.00 1.00£1.05¢ 10.00 0.70+0.82b 7.00 0.70+£0.67b 7.00 0.70+0.82¢ 7.00
AIUAN 0.20+0.42b 2.00 0.50+0.71¢ 5.00 0.20+0.42b 2.00 0.40+0.70b 4.00 0.40+0.70¢c 4.00
F-test * * * * *
C.V. (%) 0.29 2.04 1.68 1.81 1.56

HINYIYN: F ipronil = 25 ppm.; imidacloprid = 75 ppm.; Carbosulfan =300 ppm.; Abamectin = 2.7 ppm.; Sulfur = 5,000 ppm.
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MAMINN 5 AURAYUDIAIDOUIY 3 LL?Ja\T‘HN']JﬂGI,E‘T Malalda basalis (Walker) ‘V]Gﬂfﬁﬂﬂfﬂillﬂillfﬁi%ﬂullﬁ\Wiiﬁ]]liﬁ@g‘Wiﬂ‘VILL‘L!3uﬂﬁ%j‘luﬂﬁﬂﬁ]mmaﬂuaghli

Angnan nasnnnadou i Uiy Taenss taguNbANAIS

MIIASUN BV IAITANN A

Chemical’  lasuinTaonsq AHANA1G 0 T AuAnA1e 131 AyAnA19 2 U AyAnAe 3 U
(ﬂiﬁﬁ%) ° o o ° °
VIUIUAY % VIUIUAY % VIUIUANY % PIUIUNY % IUIUNY %
(mean£S.D.) 119918 (mean+S.D.) N1IA1Y  (mean£S.D.) MITAEY  (mean£S.D.) MITMEY  (meanES.D.) NITAY
Fipronil 10.00+0.00a°  100.00 4.10£0.74b  41.00 3.70+0.82b 37.00 3.90+0.74a 39.00 3.60+0.70b  36.00
Imidacloprid 10.00£0.00a  100.00 4.30+0.95b  43.00 3.80+0.79b 38.00 4.10+0.74a  41.00 3.70+0.67b  37.00
Carbosulfan  10.00£0.00a  100.00 7.00+1.15a 70.00 6.30+0.82a 63.00 5.00+0.82a 50.00 4.60+0.84a  46.00
Abamectin 10.00+0.00a  100.00 4.40+1.29b  44.00 4.20+0.92b  42.00 4.00+0.82a  40.00 3.80£1.13b  38.00
Sulfur 4.00+1.15b 40.00 0.80+1.63¢c 8.00 0.80+1.03¢ 8.00 0.70£1.06b  7.00 0.70£0.82c¢ 7.00
AIUAU 0.40+0.70c 4.00 0.40+0.70c 4.00 0.40+0.70c 4.00 0.40+0.70b  4.00 0.40+0.70c¢ 4.00
F-test * * * * *
C.V. (%) 0.92 1.51 1.42 1.37 1.38

HnungLme. l/Fipronil = 25 ppm.; imidacloprid = 75 ppm.; Carbosulfan =300 ppm.; Abamectin = 2.7 ppm.; Sulfur = 5,000 ppm.
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Ms19f 6 Aundevesszezanud uwasiinle Malalda basalis (Walker) ianoninms lasuassiwasnie lsdagnin Auuzihldldlumshidanuawaz s

Angnan nasnnnadou Taesuny Taeass tagsUNBANAY

ma"lﬁ’%’uﬁmmmmhuum

Chemical’ ld5unnTaensq NHANAI 0 U AHANAI 1 U NHANA1 2 U NHANAI 3 U
(N3517%) NUIUAY % PUIUNY % NUIUAY % PUIUNY % NUIUNY %

(mean+S.D.) 0158118 (meantS.D.) N19§18  (meantS.D.) NIFA1Y  (meantS.D.) N15¢M18  (meantS.D.) NI1TAY

Fipronil 1.90+0.87b"  19.00 1.80+£0.92a  18.00 1.60+0.84a  16.00 1.00+£0.82a  10.00 1.10+0.87a 11.00
Imidacloprid 1.80+1.03b  18.00 1.40+0.52a  14.00 1.80£0.79a  18.00 1.50£0.97a  15.00 1.00+0.67a 10.00
Carbosulfan  3.90+2.77a  39.00 2.00£1.05a  20.00 1.70+£0.67a  17.00 1.20+1.03a  12.00 0.90+£0.57a  9.00

Abamectin 1.70£0.95b  17.00 2.00£0.67a  20.00 1.50£0.97a  15.00 1.20+1.03a  12.00 0.90+0.87a  9.00

Sulfur 1.60+£1.07b 16.00 1.30+1.25a 13.00 1.40+1.07a 14.00 1.30+0.95a 13.00 0.90+0.87a 9.00
AIUAN 1.10+0.74b 11.00 1.30+0.67a 13.00 1.30+1.06a 13.00 0.80+0.79a 8.00 0.70+0.82a 7.00
F-test % % * * *

C.V. (%) 1.29 2.36 1.52 1.76 0.96

HINYIYN: 'F ipronil = 25 ppm.; imidacloprid = 75 ppm.; Carbosulfan =300 ppm.; Abamectin = 2.7 ppm.; Sulfur = 5,000 ppm.
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Ad' 1 = (- 9y A Yo 1 A [ a A 0 Y Y o
AN 7 AUR[YVDITSYSAUANIY Lllla\iclﬂ\iﬂﬂ(lﬁ Malalda basalis (Walker) 1/]15]1Eﬁnﬂﬂ1511ﬂ5Uﬁ15m1llﬂa\1ﬁ§ﬂll§ﬁ@§7‘ﬁﬂ 1/]!Luguflﬁ1%1Uﬂ15ﬂ1ﬂﬂlluaﬂlla$1§

Angnin nasnnnaden laosuis Taense nagsunbaANAg

M IASUNHVIA TN

Chemical’  la5uinTaonsa AHANA1G 0 T AyAnd 1 U AHANA1G 2 1 AyAnf1 3 Tu
(N5547%) UIUMY % NUIUMY % NUIUMY % NUIUMY % UIUMY %
(meantS.D.)  MIMY  (meantS.D.) MIAW (mean+S.D.) N19A18  (mean+S.D.) N1IA18  (meantS.D.) NITAY
Fipronil 10.00+0.002°  100.00 8.40+1.50a 84.00 0.80+1.03b 8.00 0.80+0.92b 8.00 1.00+£1.05b 10.00
Imidacloprid 10.00+£0.00a  100.00 7.00+1.25a 70.00 0.90+1.10b 9.00 1.00+1.05b 10.00 1.20+1.03b 12.00
Carbosulfan  10.00£0.00a  100.00 10.00+£0.00a  100.00 10.00+£0.00a  100.00 3.20+0.79b 32.00 3.20+0.92a 32.00
Abamectin 10.00+£0.00a  100.00 2.30+1.77a 23.00 0.90+1.10b 9.00 0.90+0.87a 9.00 0.90+0.88b 9.00
Sulfur 10.00+£0.00a  100.00 0.80+1.13b 8.00 0.40+0.70b 4.00 0.40+0.70b 4.00 0.60+0.84b 6.00
AIUAN 0.30+0.67b 3.00 0.40+0.52b 4.00 0.40+0.70b 4.00 0.20+0.42b 2.00 0.40+0.70b 4.00
F-test * * * * *
C.V. (%) 0.46 1.98 1.47 1.36 1.52

VRN (9K l/Fipronil = 25 ppm.; imidacloprid = 75 ppm.; Carbosulfan = 300 ppm.; Abamectin = 2.7 ppm.; Sulfur = 5,000 ppm.
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fipronil, imidacloprid, carbosulfan 130 abamectin 1528z UIUTU 1 HAvEIRBANA19ABLLAY
Y A . ¥ v Y a ) 0o q ¥
$191nla M. basalis aatiosad IagmWIzszezanud WHANA19UDIATT carbosulfan Y1 1¥LyA4
Y Y
$191nla M basalis MBMINNINATT fipronil, imidacloprid W30 abamectin NIUINTIZANT
A v q 9 2 = 3 a Y
carbosulfan N0 @ @199 carbofuran mummzﬂuquﬂuawﬂﬂnmu (Anonymous, 1998)
[ [ v 1 a3 a o Y|
IFUIRABINY Tzeng Az Kao (1996) FINUIAT carbofuran Ianuilunbgesiiliarseuunas
$1910nla M. basalis 918 100% Tuvuz@eIdUREANA19YDIAT sulfur UHanouuaIF9llnla
v Y
M. basalis 528z@100U N 1 M1y taznmsaneidanunluszes luuazszozdnuduss
I { 1% 1] 1 1 1
unangnle M basatis Wuszeznlasusuasigannasamaaza1ai 15iloengses
A g ' A v ¥ 2 Y = R A A
DU NIINNITNUY lAgATIANEANAI NIHNT TN 1Un 1 M. basalis N9 2 szeziiilasn
[ A Y [ Y o Y " Yo [ =1 T 1 d' (] v A
14 visedasnfuanudinliunasluldsuouasennainnl uadreeunlnosnain luaenui
I v 1 1] o 1 Yo A [l A (] ~
1 zalresuteusndioauuanaz lasunyvosmsaiuyatuwlaen lvvaz iz
20NN
d‘ Y = ] ] 9 o w [ a
maflannmsanyinu liaas1das carbosulfan Tunishdauuasdazwin
[ @ 9 Y A . A ~ I a FY
UM 19unas19tlnle M. basalis 11199910@15 carbosulfan HANWUNHFIUAANAIUIY
o & v Aaa A . - S ) =
mnduunlslsersniny1una19ne fipronil, abamectin H359 imidacloprid AL &15 sulfur &9
I~ [ d'da Z, 1 9y A . 1 = d‘ ] Y Y
Whuensan lshlinedaouuasinadnla M basalis uandsvanaesnsnuaisgnamuasdnen
Tet M. basalis Tagasa neumsnunsdrsv lumlasiuwasingdlnle M basatis drulvig oy

Tuszeza190U FI0oUUDADTITHNAY HAZHAINMITHUAITAT T UF 1 1F ) aoanenouldoe

~ I
unaeitlnlans basalis 13ludu

%3 A
3. AnMslFunasisinla Malalda basalis (Walker) mavaausasdagnyluuasign
A da "
WInNuMsUgniwir

v v v
ninmsAnfeuieundaslgnwini lifimsniugualeds laq feau (uiag

o A : v .
aruay) wlasdganiniaruaquuuasuas 1sTagasawuauazaisan lshuuzihlagnsy
Ammsineas (lauall) wlaslgnwsniinauauuuasuaz 1sTaeldunasindnla M. basais
uas®77%) uazmlasilgnuwsninauquunanas 15 Taelduuasddlnla M. basalis wazalgn

< 4 < o o 4
ousziive Inaenilueisveswasisilnla M. basalis (lasoysny) (A 9)



43
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Y

17.2245.00 1a215.71+5.27 @2/809 a1uaiay wuswunaeld S dorsalis 0.33+0.14,
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a ' A o o o a A A Aad H ) ) o A
A1I19N 8 f’nlﬂa8%1u3ullllaQﬁ@]guﬂgﬁﬁg‘ﬁ551]"]51@11‘1!L1Ja\‘]ﬂ@,ﬂ1/‘|5ﬂ1ﬂﬂ3ﬂﬂ3J!L3Jfl\1Iﬂﬂ')‘ﬁ@?ﬂq ARLUAYIYAUNAIIUNTENNDBNADN (382N 1)

| AR INUIUINAIAN (A7/809) UAAZINUIUANTTITNNA (AD/80A)

He A.gossypii  E.vigintioctopunctata  Leptocorisa sp.  S. dorsalis Anthicus sp. M. basalis M. sexmaculatus ~ Oxyopes sp.
AIUAY 27.27+8.74a"  0.01+0.03 0.03£0.01 0.33+0.14a 0.01£0.03 0.00+0.00b 0.13+0.10a 0.12+0.10
1Al 7.41+6.61c 0.00+0.00 0.000.00 0.13+0.24b 0.00£0.00 0.00+0.00b 0.01+0.03b 0.11£0.11
375 17.22+5.00b 0.01+0.02 0.03+0.01 0.21+0.38b 0.01£0.02 0.16+0.14a 0.14+0.10a 0.10+0.08
’e)lﬁﬂﬁ 15.71£5.27b 0.01+0.02 0.03+0.01 0.19+0.35b 0.01£0.02 0.23+0.18a 0.17+0.11a 0.13+0.08
F-test * ns ns * ns * * ns
C.V. (%) 56.61 200.00 391.20 195.24 200.00 150.00 100.00 75.00

J { A v o A @ 1 = 1 aaa o 4 o I J ant
HUNELHQ: ﬂ'llﬂa‘(’JVIG]HJ@Q{'JEJGI'J’E]ﬂHiﬂLWﬁGUﬂuﬁlULm’d3ﬂ‘iill?:‘ﬁulllllﬂ')'lllLmﬂ@l’lﬁﬂ’l\?ﬁﬂ@ﬂigﬂﬂﬂ’NiJl,f]!f'f)llu 95 L’]Jf]i!“]ﬂ!@] TﬂEJ'J‘ﬁ Duncan’s multiple range test
A. gossypii = Aphis gossypii Glover, E.vigintioctopunctata = Epilachna vigintioctopunctata Matschulsky, S. dorsalis = Scirtothrips dorsalis (Hood),

M. basalis = Mallada basalis (Walker), M. sexmaculatus = Menochilus sexmaculatus Fab.
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. 1 1 o [ [ a a 3 1 1 < a 3’; { {
M519% 9 AundeIuINaIFAgIazAng5ITNMATUaslgnEnauAsz ez eeNADNIUAINEUNUKANAAAIIN 1 (5282 2)

FHUALAZIUIULNAIAAT (AD/8DA)

FUALDLTIUIUAAITITUIA (AV/8DA)

o A.gossypii E.vigintioctopunctata  Leptocorisa sp.  S. dorsalis | Anthicus sp. M. basalis M. sexmaculatus ~ Oxyopes sp.
AN 15.50£4.97a" 0.02+0.02 0.03£0.05a  0.95:0.29a | 0.02£0.04b  0.00+0.00c 0.21:£0.06b 0.18+0.05b
1Al 2.79+1.63¢ 0.00+0.00 0.00+0.00b 0.28+0.19¢ | 0.00+0.00b 0.00+0.00c 0.04+0.03¢ 0.08+0.05¢
3975 7.09+2.05b 0.0120.03 0.01£0.03ab  0.67+0.15b | 0.06£0.08b  0.21£0.11b  0.27+0.02ba  0.23+0.08ab
’E]‘lﬁlﬂ‘]; 6.62+2.06b 0.01+0.03 0.01+0.02ab 0.54+0.22b 0.13+0.08a 0.53+0.21a 0.31+0.09a 0.29+0.09a
F-test * ns * * * * * *

C.V. (%) 68.87 200.00 292.80 52.46 160.00 138.89 57.14 52.63

1 A A Y (R ~ = [ 1 axy = 1
HUULYA: ﬂ”llﬂﬁﬂ“l’lgnﬂﬂ’lﬂﬁ’lﬂﬂﬂS‘VILﬁﬂ@uﬂuiulmﬁ$ﬂiiﬂJ’J‘ﬁ]lNllﬂ’ﬂmmﬂ@Nﬂ?ﬁﬁﬂ@

aa

~ o A < -4 an i
NszaunMFeNU 95 1lo¥ua 1aeI5 Duncan’s multiple range test

A.gossypii = Aphis gossypii Glover, E.vigintioctopunctata = Epilachna vigintioctopunctata Matschulsky, S. dorsalis = Scirtothrips dorsalis (Hood),

M. basalis = Mallada basalis (Walker), M. sexmaculatus = Menochilus sexmaculatus Fab.
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M1519N 10 mmammammmﬁﬁguazﬁmgﬁsswmiuuﬂmﬂgﬂwsﬂmmmuwawammm 1 DUNUAANANATIN 2 (5282N 3)

| sAAZINWIUINAIANT (A2/809) AR IUIUANTTITUNA (AD/80A)

e A.gossypii Asilidae A. plasiana  Leptocorisa sp.  E.vigintioctopunctata  S. dorsalis | Anthicus sp. M. basalis M. sexmaculatus Oxyopes sp.
AIUAY 4.8242.75a"  0.006£0.02  0.27+0.02¢ 0.15+0.05a 0.15+0.05a 1.25+0.17a | 0.06+0.02 0.00+0.00b 0.08+0.02b 0.13+0.04b
1l 0.63£0.40b  0.006+0.02  0.13+0.08d 0.08+0.04¢ 0.00+0.00b 0.33+0.16¢ | 0.06+0.02 0.00+0.00b 0.03+0.02¢ 0.05+0.02¢
3275 2.79+2.06aa 0.01+0.02 0.544+0.22b 0.09+0.03bc 0.01+0.03b 0.65+0.15b | 0.01£0.02 1.99+£2.26a 0.24+0.05a 0.13+0.03b
’é]‘lgivﬂﬁ 2.32+2.00a 0.02+0.03 0.954+0.29a 0.13+0.03ab 0.00+0.00b 0.63+0.11b | 0.02+0.03 5.074£5.39a 0.19+0.05a 0.20+0.06a
F-test * ns * * * * ns * * *

C.V. (%) 91.29 200 78.69 36.36 150.00 51.39 125.00 196.02 64.28 46.15
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1 A A 9 Y ~ A o 1 ast 12 [ Aaa A < ] o Aam .
HNBLT: ﬂ'll,ﬂafl‘l/]@l'mﬂﬂﬂﬁﬂ@ﬂHiﬂlWiJ’E]uﬂuGluLma$ﬂﬁiiJ'J‘ﬁ Ulmm’nmmﬂmmwﬁaﬁmmummwauu 95 !ﬂ@ilcﬁu@ Tﬂﬁl’)‘ﬁ Duncan’s multiple range test
A.gossypii = Aphis gossypii Glover, A. plasiana = Anoplocnemis plasiana (F.) E.vigintioctopunctata = Epilachna vigintioctopunctata Matschulsky,

S. dorsalis = Scirtothrips dorsalis (Hood), M. basalis = Mallada basalis (Walker), M. sexmaculatus = Menochilus sexmaculatus Fab.
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q‘ ] A o o o a a e 1 <3 a Y A =®K a Y A ~
159N 11 f’ﬂlﬂaEﬁ]'lu'.lullllaﬂﬁﬁglla3ﬁ@]g‘ﬁﬁﬁﬂ‘lﬂﬁiul!ﬂaﬂﬂ@jﬂWiﬂﬁQLL@izﬂzmﬂNawaﬁﬂﬁﬂ'ﬂ 3AUDUNUNANANATIN 4 (282N 4)

FUALALTIUINLNAIANF (A)/80A) FUALDLTIUIUAATTITUIA (A/8DA)
uiaq A. dispersus  A.gossypii  E. vigintioctopunctata  Leptocorisa sp.  S. dorsalis ﬁuﬂuﬁﬂ Anthicus sp. M. basalis M. sexmaculatus Oxyopes sp.
Lymantriidae

AIUAY 0_32i0.39l/ 4.65+1.43a 0.01+0.03 0.21+0.04a 1.28+0.07a 0.04+0.07 0.04+0.05 0.00+0.00c 0.14+0.05a 0.13+0.02b
1l 0.07+0.24 0.30+0.56¢ 0.00+0.00 0.08+0.04c¢ 0.68+0.12¢ 0.00+0.00 0.01+0.02 0.00+0.00¢ 0.07+0.02b 0.07+0.02¢
¥ 0.10+0.24 2.20+0.38b 0.01+0.02 0.13+0.03b 0.92+0.17b 0.02+0.05 0.00£0.00 0.18+0.05b 0.18+0.05a 0.15+0.05ab
’t‘]‘Lﬁﬂﬁ 0.11+0.21 1.55+0.76b 0.0140.02 0.15+0.05b 0.7240.14¢ 0.01+0.03 0.04+0.07  0.40£0.15a 0.16+0.02a 0.19+0.03a
F-test ns * ns * * ns ns * * *
C.V. (%) 177.78 83.41 212.60 42.86 30.00 240.98 188.84 128.57 42.86 38.46

[

J { A v o A @ 1 = ' aaa 4 @ < J any
HUNELHQ: ﬂ'llﬂ%‘(’JVIG]HJ@Q{'JEJGI'J’E]WHiﬂLWﬁGUﬂuﬁlULm’dgﬂiiﬂ?ﬁ "lmmmmwmmdmmaGlmmummg%nu 95 L’]Jf]i!“]ﬂ'!@] Iﬂﬂ')‘ﬁ Duncan’s multiple range test
A.  gossypii = Aphis gossypii Glover, E.vigintioctopunctata = Epilachna vigintioctopunctata Matschulsky, S. dorsalis = Scirtothrips dorsalis (Hood),

M. basalis = Mallada basalis (Walker), M. sexmaculatus = Menochilus sexmaculatus Fab.
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4 as

Y . o ' A da = [ =
uaststnle M basalls(tlﬂa\?@klﬁﬂ'ﬂ) ‘Wuama‘mﬂ‘nuﬂmmwmnﬂm]aﬂm4ﬂﬁm y

A v v

H 1 (% aa 1 o a {
UIUUASHIUUNUANA NN UNNADADY NN UYT 1A (Gﬂﬁ"l\i‘ﬁ 12)

9

¥ Ay v

M319N 12 NUIUNAHAALAZUN I NHANAANT NN 1A

= T . o .
IUIUHANAA(WA/ A1) (mean=S.D.) minwanan (NF1/ @1) (mean+S.D.)

uag
= = = =
57 Nae Waldey 57 Nae BIGE

AIUAU 20.99+7.20c”  16.03+6.06d  4.96+2.48¢ | 100.53+36.69d  76.93+32.33d 23.60+11.49¢
1Al 25.47+10.54c 26.25+8.44c  4.21+£2.84b | 158.31+65.12¢  139.55+54.96c  18.76+13.34c
50.91£19.04b 40.28+14.56b 10.63+7.35b | 315.00+126.76b 260.60+102.48b 54.40+39.59b

'l’)l}!%}ﬂﬁ 64.49+24.27a  50.32+19.02a 14.17+£8.62a | 365.23+130.64a 351.05+126.21a 73.16+43.79a

F-test * * * * * *

C.V. (%) 63.55 59.59 85.04 19.04 69.32 89.38

Wneme: Aundsiaudlearenysimionuiuluuaaznisuds lulianuuanameadan

@ A < I 3 J ax .
SELAUAMNFRNU 95 1o5iFUA 18T Duncan’s multiple range test

A 4 ~ 3 @ a Ao 1 J @ J
INAITNN 12 Lﬁ'ﬁ)lfﬂdﬁEJ'IJW]EJ'IJHTI’TuﬂW’dWﬁﬁﬂﬂ?ﬂu'lﬂllg{’wu’ﬂ Llﬂaﬂfl‘léliﬂ‘]sl
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I 1 dy I 9 ' o v o Y o o
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a5 Fuddnansninmsweaunasioaluaen (self- pollinated crop) U@ Odland 1ag Porter (1938)
$191a8 DeWitt 1182 Bosland (2012) 31897471 1 1ed 16.5- 36.8% nazinanmsnaniiuaenly
a 1 9 a 1 1 Aa g 49@‘ SO Y =
W3n uazagUnmanaudwaenlunindulvanauuTasHa (honey bees) auvzia NN
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. a = @ v o A [ dﬂl 1 Yo =
(Linnacus) TaginRounaunnmsdudaiin LD, 0.024 Tulasnsu/me aauns lasuniethnd
9
WEReUNAU LD,, 0.005-0.07 1uTASNTN/MA (Severine et.al, 2000 11ag Severine et.al, 2011 819

¥ v o 2 ;
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55

Uaogoonnunfisdeiinisaruguuyasaole imidacloprid (Matthew, 2006; European Food
Safety Authority, 2013) imidacloprid et lduuasnanasuenmilaania 1ag Easton LAy
Goulson (2013) 5169 NAIGUSY Diptera He30wuasiuaen'lsy Eristalis tenax (Linnacus)
Wag Episyrphis balteatus de Geer (Diptera :Syrphidae) (182 Pollen beetles (Coleoptera: Nitidulidae)
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Goulson (2013) §3na1IWaNTzNUBIFULsIIINEsTIadagia 14 launaswamnaseonl
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18 Diachasmimorpha longicaudata (Ashmead) (Hymenoptera:Braconidae) ’gﬂﬂ’hmiﬂgﬂ’.ﬁ

aue (M350 14) Fadwaningninaeuauauiliou D. longicaudata 91335 18aa 15 100a7Y
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A13197 14 ANRDETIUIUUNAIY Bactrocera latifrons (Hendel) Nvianamans nuazuauion

upaauwa'lsl Diachasmimorpha longicaudata (Ashmead) 1NWANTANN 10 ATV

(A/10n51) (f2/10nT1)
uiag
Bactrocera latifrons Diachasmimorpha longicaudata

uilasniugy 1.74+0.65a" 0.17+0.06¢

nilaunil 0.950.31c¢ 0.120.04c
1ae¥17% 1.54+0.23ab 0.32+0.12b
ulaseysny 1.36+0.18b 0.47+0.11a

F-test * *

C.V. (%) 34.28 59.26

' A A Y v v ~ A (Y 1 a = 1 aaa
HNBIT: mmaﬂmmmﬂmaﬂyimwuauﬂuimmazﬂﬁun ]luummu@ﬂmmnﬁaw

o A4 4 s L @ A .
5ELAUANNTONY 95 1o1Fua 1ae75 Duncan’s multiple range test
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