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Abstract:

Brachymeria nephantidis Gahan (introduced parasitoid) and Brachymeria sp. (native
parasitoid) are natural enemies that could be used to control coconut black-headed caterpillar
Opisina arenosella Walker. As a biological control, it is necessary to produce a large amount of
parasitoid to be able to control the black-headed caterpillar continuously. This study aim to
survey the pupal parasitoid in coconut plantations. To select suitable insect hosts for mass rearing
parasitoid. To compared culture of parasitoids in a temperature controlled laboratory and in the
room temperature, and to study the suitable temperature for storage the parasitoid. The
experiments were conducted at Entomology and Zoology, Plant Protection Research and
Development Office, Department of Agriculture and the coconut plantations in Samut Songkhram
and Ratchaburi provinces, between October 2017 and September 2020. The results showed the
survey and sampling of black-headed caterpillar pupa in coconut fields were found 5 local
parasitoid: Meteoridea sp. (Hymenoptera: Braconidae), Anthrocephalus sp. (Hymenoptera:
Chalcididae), Xanthopimpla sp. (Hymenoptera: Ichneumonidae), Brachymeria sp. (Hymenoptera:
Chalcididae), and Unidentified species. Meteoridea sp., was found the most followed by
Brachymeria sp., but Meteoridea sp. is parasitized the coconut black-headed caterpillar in the
larva stage and becomes an adult in the pupa stage. Therefore, to choose Brachymeria sp., which
parasitized the pupa stage for further study. Selection of suitable insect hosts for cultivation of B.
nephantidis and Brachymeria sp. with 3 pupa host species, the results were found that 5-day-old
pupa of rice moth (Corcyra cephalonica) <cave 53.33  percent parasitism,

3-day-old of pupa of coconut black-headed caterpillar gave 40 and 38.33 percent parasitism,



respectively, and the 3-day-old of wax moth (Galleria mellonella) gave 35 and 33.33 percent
parasitism, respectively. The study of B. nephantidis and B. nephantidis cultured in the laboratory
at 25 + 2 °C, 65 + 2 percent relative humidity and in room temperature at 32 + 2 °C and 55 + 2
percent relative humidity, the results showed that B. nephantidis in laboratory cultured had
higher average number progeny of parasitoid than those at room temperature, and the difference
was statistically significant. Brachymeria sp. could be cultured in the laboratory and in room
temperature with the average number progeny was not statistically different. The storage of B.
nephantidis and  Brachymeria sp. at different temperatures was found that
B. nephantidis can be stored at 15 °C for 5 days with the highest number of offspring at 73.67 +
6.43, while Brachymeria sp. stored at 15 °C for 10 days gave the most average number of offspring

at 84.00 + 6.24.

Keywords: Pupal parasitoid, Brachymeria nephantidis Gahan, coconut black headed caterpillar,
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AUNTAINTIULALIIVYT AAUGLABURAIAN 2560 Dedaniay 2561 (1151991 1) nusauleuviaany 31U
591n lawn wauldyu Meteoridea sp. (Hymenoptera: Braconidae) wautTeu Anthrocephalus sp.

(Hymenoptera: Chalcididae) unutau Xanthopimpla sp. (Hymenoptera: Ichneumonidae) wauLdei



Brachymeria sp. (Hymenoptera: Chalcididae) kag Unidentified species (it 1) weniDoudinuannly
5550078 taun wnuideu Meteoridea sp. 898931 An wauLd8wW Brachymeria sp. kauwauLdyy
Meteoridea sp. Wuwnudeufiawharenueuimuzninssesmuounareanfuiiuiolussersnug
yasuewiuzni Sudenunudeu Brachymeria sp. wdnwilusunouii 2 Msdnidenuuasendied
wnzaud MU Es ST g

wawdgudnuannulusssuvifdiiatednuanueuiimiiueninegsening 0-37.5% lagny
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#9019 37.50% TULABUSUINAL 2560 LANINTUDENUTIUIUANBLANUBUIIANUENF1INAUATIINY TIADU
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WWHULATEQUIY 2561 WUANWANLBUTIAINENT1IT1UIY 5 wae 4 71 audau vililenialunis

ATIINULAUTIUANLA LBeRU UM

Yunauil 2 MsAadanuuata eIz aNd I UIWIZIA BT BUANLA
Aatdanuuadeideiiunizandiuiuiniziassunutdeou B. nephantidis haghauldey
Brachymeria sp. lagldanuauuasods 3 vila lawn JHi@ed12815 C cephalonica wuaurinuzni1
O. arenosella wagnuouAusEe G. mellonella (N9 2)
2.1 finuARLERU181S C. cephalonica
2.1.1 unideu B. nephantidis
nsiwziaeaaudeudnug B. nephantidis MeANLARLEEU1815 C. cephalonica 1 1-9 Fu
nuIdiiesidudnisideu 18.33 21.67 20 45 53.33 41.67 50 45 uay 33.33 Auanu lneliioidesig
) va & v o a s & ¢ = N a 'Y va & v P =
AnuRELaeTIE1501e 5 Tu Awefidudnisidougeiian sedadun Ae Anudkldeta1sene 7 Ju Pelid
| 19 aa v o & = o v .. vy a = Vo v
AULANANAUNNEDR AU NMTIaBAUdauAnug B. nephantidis TRTUSINaLINIsmsiganuLe
Aidetanseny 5 U Wewndidnsidnnegdamalisiingauuagldsresiailunsuandnuaiiae
14 v 1 % Y ‘&J 1% U ‘NI
1115 UeeNINANUARNLEDT @159 7 T4 (115797 2)
2.1.2 unuleu Brachymeria sp.
nsgaesauideu Brachymeria sp. A8inkAnNLdaU19@15 C. cephalonica 81¢ 1-9 Ju
wuiliesidudnisiou 18.33 45 41.67 46.67 48.33 30 28.33 23.33 uay 33.33 AUa1AU Lagiile
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FALAMULANANAUNIEDR A9lU nswzlaesaudeudnis Brachymeria sp. Twiiusunaunanasly
o va & v o d' ~ s & = ::4' o | o = ~
AnuAELEDTIE1501e 5 U tesnndiWefidudnisideugeiign dnsdrunagnamadominzauiay

nsdnn1sagaInlunIsiuaudeu B. nephantidis taziaulleu Brachymeria sp. HWIZLAEINIauAY

TrsiUsunasunniietllgusslovd (9ns199 3)

2.2 INWANUBUIIAINENS 1 O. arenosella

2.2.1 upuideu B. nephantidis



namzdesauoudnud B. nephantidis frefnusmuauiaiugndn O. arenosella 81

1-9 Ju wuddiesidudnisideu 23.33 26.67 40 28.33 28.33 28.33 28.33 21.67 war 15 auadiu lag

Sleidesednuimusuindugnimony 3 Yu fwefidudmadougeiian sesawn fe Fudvuouiad

1enEMoTy 4 5 6 uay 7 Yu allanuuandnatuneadd fafunismsdsusudeu 8 nephantidis ¢

dnusrueuiiuzndnmslidnusvueuiiuenineny 3 u esniiedifudinisougiian
wazdTEumAdFomailomIzan (n519dl 4)

2.2.2 uplleu Brachymeria sp.
nsnzidsnu oy Brachymeria sp. A8@nkANUBUIAINEN313 O. arenosella 81y 1-9
fu wuhilesifudniaideu 15 30 38.33 30 30 20 16.67 21.67 waw 18.33 muddy Taeidleidssie

Anusrueuiiiuzniey 3 Ju Sesiudnialeuginande 38.33 sesasndudnuaviuouiin
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UNI1018 2 4 way 5 Fu Faliinnuuendneiunieada dsdunisinzidesawdeu Brachymeria sp.
1% [y 14 v o k4 = Y 1% v o 1% [ i = ¢ 3 | d'
meanuanueuimugninsldinuanusuiimuzniiety 3 Tu ewindiesidudnsilougengn

WaznTIEINARABL AN AL (1157197 5)

2.3 vusuiusaEa G. mellonella
2.3.1 uspuleu B. nephantidis
nsinzaeauauideu B. nephantidis AEINLANUBUNUTING G. mellonella 818 1-9 Ju

wuiesidudinsileu 21.67 25 35 31.67 33.33 33,33 25 21.67 uay 8.33 mudwu Ineleldsade

v L a IS
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Falifianuuananeiuneadd astuntnagiaesuauleou B. nephantidis AEHNLANUDUAUSIHITIAT
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= =
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2.3.2 usuleu Brachymeria sp.
n1sizideawnulleu Brachymeria sp. AI8ANKANUBUALSIHS G. mellonella 818 1-9 Tu
wudndwesidudnisideu 20 23.33 31.67 35 33.33 20 25 25 uay 18.33 auadu Felilosidud

nsidguldfinnuuansiaiunieada Tnodleldesmennuavuauiuseieeny 5 Ju Iensrdiumayse
wiALadaumEgaNuInign fsu nMsnzdesadey Brachymeria sp. AgfinkANuauAuSIRa
anslainuavuauiusaEey 5 Ju
nsungiaeswaudeu Brachrymeria iaevila ledn s vueuiusaie G. mellonella Tuidu
wuase1@e (Dindo et al., 1997; Weseloh and Anderson, 1982; Minot and Leonard, 1976) laginns
inluingdssunudeou B. lasus wag B. intermedia 3 duunuilsuvesiivde Lymantria dispar (L.)
! d’l = ! ¥ s o L a Q’Jl a [N %
wuasaziiswnulousuanld 72.7 uag 67.5 1 auaidu 8nvieiinisaualigeennuazli

HaKAnLAULTEUES (Stowell and Coppl, 1990)



Tunaui 3 MsANYINsINIIRBsLAUTBUANLA luiasUUAnsuasnaunlivie

3.1 upullsu B. nephantidis

n1siztagsuauleu B. nephantidis MveUfURN15aMYI 25 + 2 paAIgalTied AUTY

v o € a

S 65 + 2 Wosldud uaziigungiivies 32 + 2 esmiwaldea ArwuduIMS 55 + 2 Wedidud (am
7l 3) wuindlewneidssunudeu B. nephantidis TuesufoRnmsdisuiusugniaie 294.30+12.10 ¢
Judndufonadeowaginagdiado 192.10 + 11.09 wag 10220 + 11.85 #2 auddu deildruau
wrufouiugnaaniinawzidssiioumnivesdeiswiusugniaie 223.40 + 17.18 # dududulome
Fouazine] 158.00 + 17.29 uax 65.40 + 12.48 ¢ sy Tasunuideu B nephantidis Timeides
luesufuanisdsivruunuidouiugniadounndiafuedrsddoddynieads dedu

[

nsizLasaaubeu B nephantidis ivosUfRn1sgaumnd 25 + 2 ssrwaldea armduduing
65 + 2 \Uosidus ﬁm’mmmzaumm’hmﬂwwLgmﬁqmmgﬁﬁm 32 + 2 e LgaLded ALY
U9 55 + 2 1WesLdud 518919989 Doane and Mcmanus (1981) wuiuauldeu B. euploeae
waz B. latus leuwngiissguvgd 25 osaneaidoa dednudiiie L dispar uaznuaufufsie
G. mellonella fiesidudn1silsu 30 way 25 MuE1RU @oARaBIiu Singh (1994) 51891UIN@LNTA
wnziassumuidou B. euploeae luriesufiiin1sgaumaiissndtg 22-30 ssrwaidoa auTuduivg
45-80 Woslgudla
3.2 uauileu Brachymeria sp.
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& 65 + 2 1Wosidust uasTigaungiivies 32 + 2 esmiwaBea eoududuing 55 + 2 Wesifud (nmil
3) wuindownidssunudeou Brachymeria sp. TuesufoRns fidwiugugniaiis 222,10 + 38.24 7
Dudfuieedouazinegiade 161.60 + 36.29 uag 60.50 + 11,59 §1 Aud1fy deumzidead
gampiviesiidruiugugniade 197.30 + 7.56 ¢ iudufuiomailoazinagiade 129.60 + 6.47 uaz
38.20 + 8.23 1 mud U Feildruauunudouiugnliuandrstunieadd fadu n1sngisauauden
Brachymeria sp. ansnsnngdedldlufesufiRmagamgd 25 + 2 sswmmwaida anutudinivs 65 + 2

Wosiud uavgaumgiivied 32 + 2 earniwalded ANUTUANING 55 + 2 Wesldud

vupauil 4 mifnwmsiushwuaudeudnuaiaanglinne
4.1 upuleudnua B. nephantidis
nswiusnwwawdeu B. nephantidis igamall 10 15 20 ua 25 sseeailoa wuiinisiiy
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Snwwuauleu B nephantidis Ngaumail 15 ssriealdea awnsaiiuinwwnudeulsuigs dufule
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10.91 Su aud e (5197 10)



nsfnwUsEAvSA e 8. nephantidis wuinsiiuinuiigamgdl 15 ssrniwaiea e
Wusmunudeudunm 5 fu Wdwuiugniadesnniian fe 73.67 + 643 f mawiusmvuwsudeu 8
nephantidis Agamgil 20 earwadea (Junan 10 Yu I uiusugniadeanniign fe 57.00 + 4.58
i TndiAssfunsiiusne 15 Yu THswiuiugniads 5533 « 6.11 1 nsiiusnwiioamgll 25 osen
walBua figuundl 510 15 way 20 Yu TWdmugugniade 30.67 + 1.53 27.67 + 2.31 29.67 + 4.93
WA 28.33 + 2,08 f1 auddu FelndiAeetu daunmsifvinviweudeuiiguvgil 10 esmvaldea
Tiwngdmsumsiiusnwumudeu 8. nephantidis lesanwnudeu 8. nephantidis TATuIusugn
WAeties (M3197l 11)

fedu ilonamunuien 8. nephantidis IdUsinasnnannsntluivinunlifigamad 15 s

wadea WJuvan 5 Tu idhwugugnindenniian sesawn fis maiuinwfieamgll 20 esrwaded

Junan 10 way 15 Ju lidnausugnindelndifiesiv
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Snwunuleu Brachymeria sp. 9amgil 20 ssrmwaldea anansaiusnwusudeulduuiian faududy
wirdleuazinagiiongods 63.90 + 17.77 waz 61.10 + 19.09 Ju Audiu 9585 fo MstAvTawd
gaumndl 15 sarwaidoa ffAufomadiowazinadilongiade 38.10 + 17.92 uay 30.00 + 636 Ju
MUY (N3 12)
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WanenusumIsurnisrevrueuazesnluifuislussozinus vesrusuisuzni1n Juden
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B. nephantidis wazumadeu Brachymeria sp. #aefnudnueuiussis 6. mellonella MHfnudnuauiu
$iki907g 3 Su uag 5 Tu muddy SSrmdmnadromadefonnsauasvefidudnmadougsiian
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nsfnwinsinusnwunuileu B. nephantidis Waguauiley Brachymeria sp. gumngilniae
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Table 1 The number of pupae of Opisina arenosella Walker and other parasitoid in coconut

field at Samut Songkhram and Ratchaburi Province during October 2017-September

2018
Number of insect
No.
Month % g Pupae not
o . ult of
pupae Parasitoid species became
parasitism  O. arenosella
adult
October 2017 5 - 0 5 -
September 2017 7 Meteoridea sp. no. 2 28.57 a4 1
December 2017 8 Anthrocephalus sp. no. 3 37.50 3 2
January 2018 19 Meteoridea sp. no. 7 36.84 9 3
February 2018 16 Meteoridea sp. no. 4 25.00 8 2
Xanthopimpla sp. no. 2 29.41
March 2018 17 Meteoridea sp. no. 5 5.88 11 -
Unidentified species no. 1 0
April 2018 5 - 0 5 -
May 2018 8 Anthrocephalus sp. no. 1 12.50 6 1
June 2018 4 - 0 al -
July 2018 22 Brachymeria sp. no. 5 22.73 10 7
August 2018 27 Brachymeria sp. no. 6 22.22 12 8

Meteoridea sp. no. 1 3.70




Table 2 The number of progeny and percent of parasitism of Brachymeria nephantidis
when fed with Corcyra cephalonica pupae under laboratory condition (25 + 2 °C and

65 + 2% RH)

Age of pupa No. B. nephantidis
% parasitism"
(day) Male Female Total
1 3 8 11 18.33 ¢
2 6 7 13 21.67 ¢
3 5 7 12 20 c
4 9 18 27 45 ab
5 10 22 32 5333 a
6 7 18 25 41.67 ab
7 6 24 30 50 a
8 6 21 27 45 ab
9 4 16 20 33.33 b

Yina column, means followed by the same letters are not significantly different at the 5% level by DMRT.

Table 3 The number of progeny and percent of parasitism of Brachymeria sp. when fed with

Corcyra cephalonica pupae under laboratory condition (25 + 2 °C and 65 + 2% RH)

Age of pupa Brachymeria sp.
% parasitism
(day) Male Female Total
1 4 7 11 18.33 e
2 12 15 27 45 ab
3 8 17 25 41.67 abc
4 7 21 28 46.67 ab
5 13 16 29 48.33 a
6 5 13 18 30 cde
7 8 9 17 28.33 cde
8 6 8 14 23.33 de
9 8 12 20 33.33 bcd

Yina column, means followed by the same letters are not significantly different at the 5% level by DMRT.



Table 4 The number of progeny and percent of parasitism of Brachymeria nephantidis
when fed with Opisina arenosella pupae under laboratory condition (25 + 2 °C and

65 + 2% RH)

Age of pupa No. B. nephantidis
% parasitism
(day) Male Female Total
1 4 10 14 23.33 ab
2 6 10 16 26.67 ab
3 10 14 24 40 a
4 5 12 17 28.33 ab
5 8 9 17 28.33 ab
6 7 10 17 28.33 ab
7 9 8 17 28.33 ab
8 5 8 13 21.67 ab
9 5 a4 9 15b

YIna column, means followed by the same letters are not significantly different at the 5% level by DMRT.

Table 5 The number of progeny and percent of parasitism of Brachymeria sp. when fed with

Opisina arenosella pupae under laboratory condition (25 + 2 °C and 65 + 2% RH)

Age of pupa Brachymeria sp.
% parasitism
(day) Male Female Total
1 3 6 9 15b
2 7 11 8 30 a
3 10 13 23 38.33 a
4 9 9 18 30 a
5 7 11 18 30 a
6 8 4 12 20b
7 2 8 10 16.67 b
8 6 7 13 21.67 a
9 5 6 11 18.33 b

YIna column, means followed by the same letters are not significantly different at the 5% level by DMRT.



Table 6 The number of progeny and percent of parasitism of Brachymeria nephantidis when fed

with Galleria mellonella pupae under laboratory condition (25 + 2 °C and 65 + 2% RH)

Age of pupa No. B. nephantidis
% parasitism”
(day) Male Female Total
1 5 8 13 21.67 ab
2 5 10 15 25 a
3 10 11 21 35a
4 7 12 19 31.67 a
5 5 15 20 3333 a
6 9 11 20 3333 3
7 4 11 15 25a
8 6 7 13 21.67 ab
9 2 3 5 833 b

Yina column, means followed by the same letters are not significantly different at the 5% level by DMRT.

Table 7 The number of progeny and percent of parasitism of Brachymeria sp. when fed with

Galleria mellonella pupae under laboratory condition (25 + 2 °C and 65 + 2% RH)

Age of pupa Brachymeria sp.
% parasitism
(day) Male Female Total
1 6 6 12 20
2 5 9 14 23.33
3 10 9 19 31.67
4 6 15 21 35
5 10 10 20 33.33
6 3 9 12 20
7 5 10 15 25



9 4 7 11 18.33

Table 8 The number of progeny of Brachymeria nephantidis under laboratory condition

at 2542 °C, 65 + 2% RH and 32 + 2 °C, 55 + 2% RH

No. B. nephantidis (Mean + SD)

B. nephantidis t-test
25+2°C,65+2%RH 32+ 2°C, 55+ 2% RH

Female 192.10 £+ 11.09 158.00 + 17.29 *
Male 102.20 + 11.85 65.40 + 12.48 *
Total 294.30 £ 12.10 223.40 £ 17.18 *

* = significant at 5% level

Table 9 The number of progeny of Brachymeria sp. under laboratory condition at 25 + 2 °C|
65+ 2% RH and 32 + 2 °C, 55 + 2% RH

No. Brachymeria sp. (Mean + SD)

Brachymeria sp. t-test
254+ 2°C,65+2%RH 32+ 2°C, 55+ 2% RH
Female 161.60 + 36.29 129.60 + 6.47 ns
Male 60.50 + 11.59 38.20 £ 8.23 *
Total 222.10+ 38.24 197.30 + 7.56 ns
* = significant at 5% level

ns = not significant

Table 10 Age of Brachymeria nephantidis when storage at different temperature

Age of B. nephantidis (days) (Mean + SD)"

Temperature (°C)

Female Male
10 1240 +3.17 b 950+ 196 b
15 47.60 + 18.39 a 2490 + 10.52 a
20 45.20 + 19.34 a 21.10 £ 1091 a
25 2210+ 6.24 b 19.60 +4.50 b

YIna column, means followed by the same letters are not significantly different at the 5% level by DMRT.



Table 11 The progeny of Brachymeria nephantidis when storage of adult at different temperature

No. day of storage (day) / No. progeny of B. nephantidis (Mean + SD)

Temperature
5 10 15 20 25 30
(cO)
Female Male Female Male Female Male Female Male Female Male Female Male

10 1667+153 833+153 733+058 267+115 533+058 233+058 - - - - - -
Total  25.00 + 200 10.00 + 1.00 767+ 1.15

15 4033 +321 3333+351 2133+961 1233+723 2167+379 1367+252 767+153 567+153 733+153 533+153 367+058 733+231
Total 7367 +643 3367 + 1644 3533 +6.11 13.33 + 3.06 1267 +4.74 11.00 + 2.65

20 1467 +153 733+058 3767+306 1933+153 3367+404 2167+208 1333+153 633+153 1133 +321 933+321 867+568 1067 +643
Total 2200+ 1.73 5700 + 4.58 5533 +6.11 19.67 + 1.53 2067 + 6.35 1933+ 1210

25 1933+153 1133+153 1633+153 1133+153 17334351 1233+252 1767+153 1067+058 333+058 1334058 167+115 367+115

Total 3067+ 153 2167 +231 2967 +4.93 2833 +208 4.67 +0.58 5334231







Table 12 Age of Brachymeria sp. when storage at different temperature

Age of B. nephantidis (days) (Mean + SD)"

Temperature (°C)

Female Male
10 12.40 + 2.76 ¢ 1230+ 4.14 ¢
15 38.60 + 18.05 b 29.40 +6.00 b
20 63.90 + 17.77 a 61.10 £ 19.09 a
25 24.80 + 11.07 ¢ 24.70 £8.69 b

YIn a column, means followed by the same letters are not significantly different at the 5% level by DMRT.



Table 13 The progeny of Brachymeria spp. when storage of adult at different temperature

No. day of storage (day) / No. progeny of Brachymeria spp. (Mean + SD)

Temperature
5 10 15 20 25 30
(@)
Female Male Female Male Female Male Female Male Female Male Female Male

10 767+058 633+058 1533 +153 633+058 633+058 367+153 - - - - - -
Total 14.00 + 1.00 2167 + 208 10.00 + 1.00

15 3567+404 2267+709 5367+473 3033+153 1567+153 1167+208 3933+513 1633+513 2567+451 1067+153 1867 +308 1467+058
Total 5833 +11.02 8400+ 6.24 27133 +3.06 5567 +5.13 36.33 + 5.69 3333 +322

20 27167 +351 1333+252 1367+058 767+153 2067+208 767+115 2500+889 1467+643 1967+208 1267+153 833+058 1033+153
Total 41.00 + 265 2133+ 1.15 2833+ 153 39.67 + 1531 3233+ 351 1867+ 1.15

25 3300+ 624 2267+833 3067+351 1133+153 367+058 267+115 833+153 433+058 767+153 867+351 1133+321 667+306
Total 5567 + 1457 46.33 + 2.08 6.30 + 0.58 1267 + 153 1633 +5.03 18.00 + 6.08







Figure 1 Parasitoids species
1) Meteoridea sp. 4) Brachymeria sp.
2) Anthrocephalus sp. 5) Unidentified species
3) Xanthopimpla sp.
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Figure 2 Host of pupal parasitoid, Brachymeria nephantidis and Brachymeria sp.
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1) Pupae of Corcyra cephalonica
2) Pupae of Opisina arenosella

3) Pupae of Galleria mellonella



Figure 3 Mass rearing of Brachymeria nephantidis and Brachymeria sp.
1) At 25 + 2 °C and 65 + 2% RH
2) At 32 + 2 °C and 55 + 2% RH



