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TOM TAT

Sau dau den, Opisina arenosella Walker, gay hai nghiém trong trén cdy dira & nhiéu nudc trén

thé gidi, gin day da xam lan va lay lan nhanh chéng tai Viét Nam. Nghién ctru nay lan dau ghi nhan

ong Brachymeria kamijoi Habu 14 thién dich, ky sinh 1én nhong cua loai O. arenosella. Co thé ong B.

kamijoi c6 mau den sam, d6t dui chan sau phinh to ¢6 mau den, ¢6 13 gai nhon ndm mat dudi dot dui, dot

chay chan sau ciing c6 mau den, ngoai trir mot ddm nho phia dudi c6 mau vang nhat. Ong céi c6 kich

thudc 16n hon ong duc, chiéu dai trung binh ciia ong cai va ong duc lan luot 1a 4,17 + 0,15 mm va 3,22

iQBmm@ng&mgmmSBBiQany%umnm&n@ym&dMUmgbth%i0D9mmvé

trimg ¢6 chidu dai trung binh 0,60 + 0,06 mm. Két qua ctia nghién ciru da cung cép thong tin ban dau vé

nhén dang ong ky sinh nhong B. kamijoi, giup ich cho cdc nghién ctru vé diéu tra phat hién thién dich,

cling nhu nghién ctru ddc diém sinh hoc, sinh thai cua loai thién dich ky sinh tiém ning nay trong dau
tranh sinh hoc.

Tir khoa: Brachymeria kamijoi, Pau tranh sinh hoc, Ong ky sinh nhong, Opisina arenosella, Sau dau

den

MORPHOLOGICAL CHARACTERISTICS OF Brachymeria kamijoi Habu, 1960
(HYMENOPTERA: CHALCIDIDAE), A PUPAL PARASITOID OF

COCONUT BLACK HEADED CATERPILLAR Opisina arenosella Walker, 1864
Le Khac Hoang*, Nguyen Tuan Dat
Faculty of Agronomy, Nong Lam University - Ho Chi Minh City

ABSTRACT

The black headed caterpillar (BHC), Opisina arenosella Walker, causes serious damage to/on
the coconut in many countries around the world, recently invasive and spreading rapidly in Vietnam.
This study first recognized Brachymeria kamijoi Habu as a natural enemy, parasitizing the pupae of O.
arenosella. The adult B. kamijoi is black in color, the hind coxa is large and black, the outer ventral
margin with 13 teeth, and the hind tibia is black except for a small yellow spot before the base. Females
are larger than males, the average length of females and males is 4.17 + 0,15 mm and 3.22 + 0,18,
respectively; the average length of the pupa is 3.88 + 0,07 mm, the one-day-old larva is 0.94 + 0,09 mm,
and the egg is 0.60 = 0,06mm in length. The results of the study provided initial information on the
identification of B. kamijoi, which is useful for studying field surveys of natural enemies, as well as on
biological and ecological characteristics of this potential parasitoid in biological control.
Keywords: Brachymeria kamijoi, Biological control, Pupal parasitoid, Opisina arenosella, Coconut
black headed caterpillar
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1. MO PAU

Sdu dau den hai dira Opisina
arenosella Walker, 1864 (Lepidoptera:
Xyloryctidae), 1a mot loai dich hai ngoai lai
xa4m hai nguy hiém, méi xuat hién tai tinh
Bén Tre trong nhitng ndm gan day (Lé Khic
Hoang va cs., 2022a), sdu an pha cac tau la
dira va trai non 1am giam déng ké ning suat,
chat lugng cua cay dira (Mohan, 2010). Bé
kiém soat loai sau dau den, bién phap sir
dung thién dich dugc xem la bién phap hiéu
qua va uu tién hang ddu ¢ nhiéu nudc trén
thé giéi nhu An Do (Rao va cs., 2018), Thai
Lan (Chomphukhiao va cs., 2018). Trong
céc loai thién dich cuia sau dau den, ong ky
sinh nhong Brachymeria spp.
(Hymenoptera: Chalcididae) véi nhiéu loai
dugc tim thdy pho bién va co tién nang kiém
soat hiéu qua sau dau den trén dong ruéng
(Joy va cs., 1978; Rao va cs., 2018) nhu B.
lanus (Narendran va Joseph, 1976), B.
nosatoi (Joy va Joseph, 1973; Shameer va
Chandrika, 2002), B. nephantidis (Murthy
va cs., 2002) va B. euploeae (Lé Khic
Hoang va cs., 2022b). Tai Viét Nam, loai B.
kamijoi da dugc 1an dau tién ghi nhan trong
qua trinh diéu tra thanh phan thién dich cua
sdu dau den tai Bén Tre. Trong nghién ctru
nay, chung toi tién hanh mo ta dic diém
hinh thai, nhan dang ctia loai ong ky sinh B.
kamijoi, gop phan cung cap thém thong tin
co ban dé tién hanh cic nghién ctru chuyén
sau vé sinh hoc, sinh thai va st dung loai
ong k¥ sinh nay nhu mot tic nhan kiém soat
sinh hoc sau dau den mot cach hiéu qua.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciu

Nghién ciru duoc tién hanh tir thang
02/2021 dén thang 08/2021 tai phong thi
nghiém BO mén Bao vé Thuc vat, Khoa
Nong hoc, Truong Pai hoc Nong Lam
Thanh ph H6 Chi Minh.
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Ngudn sau dau den va ong ky sinh
duoc thu thap tai xa Phu Long, huyén Binh
Pai, tinh Bén Tre.

2.2. Nhan ngudn siu dau den va ong ky
sinh
2.2.1. Nhdn nguén nhéng sau dau den hai
dira

Tién hanh thu miu sau dau den trén
cac vuon dira bi gay hai, chua phun thudc
bao vé thuc vat tai tinh Bén Tre. Sau do,
tach riéng nhong (dé thu ong ky sinh) va sau
non sau dau den (dé nhan nuéi). Sdu non siu
dau den duoc nhan nudi trong hop nudi con
trung (kich thuge 15 x 10 x 7,5 cm) c6 dat
san 14 dtra gia lam thirc an, 1a dira duoc thay
thé hiang ngay. Tiép tuc nhan nudi sau dau
den trong phong thi nghiém khoang 2 - 3 thé
hé trude khi thu nhong lam ky chu cho ong
ky sinh. Sau dau den dugc nhan nuéi ¢ diéu
kién nhi¢t do 28 + 2°C, am dd 75 = 5%, thoi
gian chiéu sang 1a 12 gid.
2.2.2. Nhdn nguon ong ky sinh B. kamijoi

Nhong siu dau den sau khi thu thap
va tach riéng trong qua trinh thu mau duoc
cho vao hop dung con trung c6 kich thudc
20 x 15 x 10 cm ¢6 ludi thong thoang. Khi
ong vil hoa, tién hanh dinh danh (dinh danh
hinh thai theo tai liéu mé ta cua Narendran
va van Achterberg (2016) va két hop gui
mau dinh danh tai Vién Sinh thai va Tai
nguyén Sinh vat) va dong thoi thu thap ong
B. kamijoi dé tiép tuc nhan nudi bang nhong
sau dau den trong diéu kién nhiét d6 28
2°C, am dd 75 + 5%, thoi gian chiéu sang 1a
12 gio.

Ong B. kamijoi sau khi vii hoa cho bat
cap giao phdi trong cac hop nudi con tring
(15 x 10 x 7,5 cm) va cho an thém mét ong
pha loang (10%). Sau d6 cho ong ky sinh
dugc cho tiép xtc voi ky cha 1a nhong cua
sau dau den (2 - 3 ngay tudi) dé ky sinh
trong 24 gio. Nhong bi ky sinh dwoc chuyén
sang hop nhan nudi khac dé chd vii hoa,
thay thé nguon nhong sau dau den hang
ngay trong cac hop nhan nubi.
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2.3. Phwong phap thuc hién

Cho 30 cap ong B. kamIJOI (2 ngay
tudi, da bat cap giao phdi) tiép xuc véi 150
nhong sau dau den hai dira vao 16ng nhan
nudi con trung (kich thudce 30 x 30 x 25 cm)
c6 bong tim mat ong (10%) va nudc. Sau
24 gio, tach nhong da dugc ky sinh sang hop
nhan nuo6i (kich thudc 15 x 10 x 7,5 cm),
hang ngay giai phdu 5 nhong sau dau den
hai dira dé x4c dinh cac pha phat trién va mo
ta, do kich thudc cac giai doan phat duc cac
pha co thé cua ong ky sinh B. kamioi duéi
kinh hién vi soi ndi (Olympus SZ51 — Nhat
Baén).

2.4. Chi tiéu theo do6i

Chyp hinh mé ta dac diém hinh thai
ting pha co thé: pha trimg, 4u tring, nhong,
truong thanh cua ong B. kamijoi.

Tring: Quan sat hinh dang, mau séc,
dic diém bén ngoai va do kich thudc (chiéu
rong do noi rong nhit cua tring).

Au tring: Quan sat hinh dang, mau
sdc, dic diém bén ngoai va do kich thudc
sdu non 1 ngdy tudi, 5 ngay tudi va 9 ngay
tudi.

Nhong: Quan sat hinh dang, mau sic,
dic diém bén ngoai va do kich thudc.

Ong trudng thanh: Quan st mau sic,
hinh dang cac b phan trén co thé (dau, rau
du, canh trude, canh sau, 6ng de trimg, bo
phan giao cau), nhan biét ong duc ong cai
do kich thudc (chiéu rong do noi rong nhat
& nguc).

3. KET QUA VA THAO LUAN

Ho Chalcididae c6 khoang 90 gidng
hop 1¢ va khoang 1500 loai dugc mo ta trén
thé gii. Trong d6, 38 giéng va 447 loai
dugc biét dén tr khu vuc Phuong Pong
(Noyes, 2011). Narendran va van
Achterberg (2016) da mo ta ho Chalcididae
tai Viét Nam bao gom 16 giéng va 68 loai
da duogc phan loai, tuy nhién chi 13 loai da
duogc mo ta, 55 loai con lai duge md ta lai
hoic chi cung cap thong tin, da dang nhat 14
céc loai Brachymeria spp. voi 25 loai, tiép
theo la Antrocephalus spp. vai 7 loai. Loai
B. kamijoi ciing dugc dinh danh boi Habu
(1960) voi mot sé dic diém so bd vé mau
sdc & ong truong thanh.

Két qua nghién ctru kich thudc cua
loai B. kamijoi & timg pha phat trién duoc
trinh bay ¢ Bang 1.

Bdng 1. Kich thudc co thé cac pha phét duc caa ong B. kamijoi

Chidu dai (mm)

Chiéu rong (mm)

Cac pha phat duc Bindong  TB +SD Biéndong  TB *SD
Tring 051-066 060+006 013-0,22 0,16 £0,04
Sau non 1 ngay tudi 0,83-1,08 0,94 £ 0,09 0,20 -0,24 0,22 £0,02
Sau non 5 ngay tudi 3,568 — 3,81 3,70+£0,10 1,13-1,65 1,31+0,22
Sau non 9 ngay tudi 511-535 523+0,10 1,61-195 1,79+0,14
Nhong 377-396 388+007 153-162 158+0,04
Ong duc 302-340 322+018 1,04-1732 1,18+0,11
Ong céi 400-433 417+015 130-137 1,35+0,03

TB: trung binh; SD: dj léch chuadn; so mau theo déin =5

Nhu vay ¢ pha trudng thanh ong cai
¢6 kich thudc 16n hon ong duc ca vé chiéu
dai va chiéu rong.

3.1. Pic diém hinh thai pha trimg

Trimg ong B. kamijoi hinh bau duc.

Tring duoc bao boc bang 16p vé mang mong

3342

trong sudt bén ngoai, co thé nhin thiy rd
phan phdi mau trang duc bén trong (Hinh 1).

Kich thudc trimg c6 chiéu dai va
chi€u rong trung binh lan luot 1a 0,60 £ 0,06
mm va 0,16 + 0,04 mm (Bang 1).
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Hinh 1. Trimg ong B. kamijoi

3.2. Pic diém hinh thai pha sau non

Sau non cua ong B. kamijoi 1 ngay
tudi c6 mau trang duc c6 16p vo ngoai trong
sudt, gdm 11 dbt (Hinh 2A). Chiéu dai,
chiéu rong trung binh lan luot 120,94 + 0,09
mm va 0,22 + 0,02 mm.

S4u non 5 ngay tudi chuyén sang mau
tring nga va van con thiy duoc 19p vo
ngoai, sdim mau va kich thudc cling 16n hon

nhiéu so giai doan 1 ngay tudi (Hinh 2B).
Chiéu dai, chiéu rong trung binh 1an luot 14
3,70+ 0,10 mmva 1,31 £ 0,22 mm.

S4u non 9 ngay tudi, da c6 thé phan
biét duoc cac bd phan dau nguc bung, phan
bung 10m vao trong, khong con 16p v trong
sudt bén ngoai (Hinh 2C). Kich thudc co thé
v6i chiéu dai trung binh 5,23 + 0,10 mm,
chiéu rong trung binh 1,79 + 0,14 mm.

H|nh 2. Sau non ong B. kam|10|
(A): Sau non 1 ngay tudi; (B): Sau non 5 ngay tudi; (©): Sau non 9 ngay tudi

3.3. Pic diém hinh thai pha nhgng
Nhong cuia ong ky sinh B. kamijoi la
nhong trﬁn, ban dau c6 mau tréng stra, sau 2
- 3 ngay chuyén dan sang mau den va c6 thé
phan biét dugc mit don, mat kép (Hinh 3).
Trong giai doan nhong phia trén cta phan

https://tapchidhnlhue.vn
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nguc va phan bung c6 vét 16m nong c6 thé
nhin thy r3. Giai doan nhong chua thiy rd
duoc cac bo phan nhu & thanh tring ma chi
6 thé phan biét duoc dau, nguc va bung.
Kich thudc trung binh vai chiéu dai 3,88 +
0,07 mm va chiéu rong 1,58 + 0,04 mm.
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Hinh 3. Nhong ong B. kamijoi (A): Nhong 1 ngay tudi; (B): Nhong 3 ngay tudi

3.4. Pic diém hinh thai trwéng thanh
Ong ky sinh B. kamijoi truong thanh
c6 mau den sam, co thé dugc bao phi mot
16p 16ng to mong (Hinh 4). Manh lung nguc
sau ¢6 hinh cau, 16m vao, mép vién ngoai c6
mot hang 16ng to day bao phu. Bac biét ong
B. kamijoi c6 cap chan sau vai dic trung d6t
dui phinh to mau den sam, c6 13 gai nhon
nam miat dudi d6t dui, dét chay chan sau
cling c6 mau den, ngoai trir mot dém nho
phia duéi c6 mau vang nhat. Pic diém vé
manh lung nguc va chan sau cua ong ky sinh
nhong dugc md ta trong nghién cau nay la

Dau ong B. kamijoi c6 mau den sam
cling v&i mau co thé, c6 hinh tam giac (Hinh
5). Gom 2 mat kép d6i xting véi nhau, nam
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phu hop véi mé ta cia Narendran va van
Achterberg (2016) vé loai B. kamijoi. Pay
la hai dac diém quan trong dé phan biét loai
ong ky sinh B. kamijoi véi céc loai khéac
trong giéng Brachymeria.

Ong B. kamijoi duc co kich thudc co
thé véi chiéu dai trung binh 3,22 + 0,18 mm
va chiéu rong trung binh 1,18 + 0,11 mm.

Ong B. kamijoi cai c6 kich thudc
trung binh Ién hon ong duc cu thé do duoc
chiéu dai trung binh 4,17 + 0,15 mm va
chiéu rong trung binh 1,35 + 0,03 mm

Hinh 4. Thanh tring ong B. kamijoi (A): ong cai; (B): ong duc

gitra 2 mét kép la mot cap rau dau va 3 mat
don nam trén dinh dau, phia dudi cung la
phan miéng. Pau dugc bao 16p 1ong to.
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AN

Mit kép

Hinh 5. Bau ong B. kamijoi (A): Pau ong cai; (B): Pu ong duc

Rau dau cua ong B. kamijoi gdm ba kich thudc khéc nhau. Phan dét rau cudi
b6 phan: chéan rau, cuong réu va roi rau. Roi cung cua ong cai dai hon ctia ong dyc (Hinh
rau cua ong B. kamijoi gom 9 d6t rau co 6), dac diém nay dé phan biét duc cai.

Chan rau

Cudng rau

Hinh 6. Rau dau ong B. kamijoi (A): Rau ong cai; (B): Rau ong duc

Canh ong B. kamijoi thuc dang canh trung binh canh trudc ong céi 1a 3,13+ 0,17
mang trong sudt, toan bo cach duge pht mot mm va ong duc 2,58 £ 0,13 mm (Bang 2).
16p 16ng to mong. Trén canh ong B. kamijoi Trén gan canh sau, cudi gan khong c6 nhanh
c¢6 mot duong gan vang, dai khoang 2/3 té va khoang nira du gin canh sau c6 mot
chiéu dai cua canh. O canh trudc cudi hang 16ng to day dac (Hinh 7).

dudng gan c6 thém 1 nhanh nhé. Chiéu dai

Hinh 7. Céanh ong B. kamijoi (A): Canh trudc; (B): Canh sau
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Chan trudc va chén giita ciia ong B.
kamijoi c6 ciu tao giéng nhau gdm dbt
chau, dt chuyén, d6t dui, 6t chay va dot
ban chan. D6t chau hinh chop cut phinh to;
d6t chuyén co6 kich thudc tuong ddi 16n c6
thé nhin thdy r& (Hinh 8), 2 d6t c6 mau den
sam; ddt dui to hon cac ddt con lai, phinh to
ra tai giita d6t, cudi ddt dui co mau vang
nhat; d6t chay manh hon d6t dui, c6 dang

Cap chan sau ong B. kamijoi c6 xu
hudng phat trién hon nhiéu so véi cac chan
con lai. Gitra cac ddt chan ciing ¢ sy chénh
1éch kich thude kha 16n. Bt chuyén co kich
thude nho ndi dot chau va dot dui. Dot dui
phinh to & giita kich thudc 16n hon nhiéu so
v6i cac dbt khac, trén dét dui cé 1 hang gai
voi 13 gai nhon ndm mat dudi cua dét va

D6t chau

Dbt chuyén

L e LR LR LT
Hinh 8. Chan truéc va chan gitta ong B. kamijoi (A): Chan truéc; (B): Chan gitra

hinh try, c6 d6m vang nhat ¢ hai dau va ¢o
mot cya phat trién & cudi @6t chay; dbt ban
duoc tao thanh tr 5 d6t nho va toan bd dét
ban c6 mau vang nhat. Ngoai gidng nhau vé
cAu tao cua cac bd phén va kich thudce 2 cép
chan nay ciing gan bang nhau. Kich thudc
chan trudc cua ong B. kamijoi céi trung binh
2,89 £ 0,19 mm va ong duc co kich thudc
nho hon trung binh 2,59 + 0,16 mm.

kich thudc gai nho dan khi vé cudi dbt. Phia
trén dbt chay nbi voi dot dui c6 dom vang
nhat. DSt ban gébm c¢6 5 dot nhd va phan
mong vudt nam & cudi cung (Hinh 9). Chiéu
dai trung binh chan sau ctia ong cai va ong
duc lan luot 1a 4,45 + 0,26 mm va 4,12 +
0,15 mm (Bang 2).

Dét dui
o

Dbt chay

D6t ban chan

Hinh 9. Chan sau ong B. kamijoi
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Bdng 2. Chiéu dai (mm) canh trudc va chan ciia ong B. kamijoi

A 2 Ong cai (mm Ong duc (mm
B phan co the Bién dong — %B +SD Bién dong educ T)B +SD
Chan trudc 251-315 2.80+0,19 2,15— 2,80 259+ 0,16
Chan sau 3,97 - 4,93 4,45 + 0,26 3,94 — 4,47 412 +0,15
Cénh truéc 2,76 — 3,46 3,13+0,17 2.33- 2091 2,58+ 0,13

TB: trung binh; SD: d¢ léch chuan, $6 mau theo déi n=5

'

Hinh 10. Phan bung ong B. kamijoi (A): Ong céi;  (B): Ong duc

Bung ong B. kamijoi ¢ Hinh 10 cho C6 thé phan biét ong duc cai dua vao phin
thay, kich thudc phan bung ctia ong duc nhé bung. Phia dudi phan bung cia ong céi c6
hon cua ong cai va hinh dang kiéu bung dudng ranh, day 1a vi tri coa éng dé trimg.
ciing khac nhau ¢ gi6i tinh khac nhau. Phan B6 phan giao céu cua ong duc co hinh
bung gom 8 d6t mau den bong ghép lai, trén phién, ndm & vi tri cudi ciing cta phan bung.

bé mit phan bung dugc phi mot 16p 16ng to.

* Ongdé trimg

Hinh 11. B6 phan sinh duc ong B. kamijoi
(A): B6 phan sinh duc ong cdi; (B): Bo phan sinh duc ong duc
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Nhu vay ¢ pha trudong thanh, dac
diém hinh thai ciia loai B. kamijoi hoan toan
twong tu nhu md ta ctia Habu (1960) va
Narendran va van Achterberg (2016).

4. KET LUAN VA PE NGHI
4.1. Két luan

Ong Brachymeria kamijoi 1an dau tién
dugc ghi nhan ky sinh trén giai doan nhong
clia sdu du den hai dira c6 didc diém co thé
mau den dugc bao phu mot 16p long to
mong. Manh lung nguc sau cua ong c¢6 hinh
cau, 1dm vao. D6t dui chan sau phinh to ¢
mau den, cé 13 gai nhon nam mat dudi dbt
dui, d6t chay chan sau ciing c6 mau den,
ngoai trir mot ddm nho phia dudi c6 mau
vang nhat. Chiéu dai va chiéu rong trung
binh cta ong cai lan luot 144,17 0,15 mm
va 1,35 + 0,03 mm; twong trng & con duc la
3,22+0,18 mmva 1,18 + 0,11 mm, ong cai
16m hon ong duec.

Céc giai doan trung, sdu non, va
nhong cua ong ky sinh phat trién bén trong
nhong sdu dau den. Tring ong B. kamijoi
hinh bau duc, chiéu dai trung binh 14 0,60 +
0,06 mm. Sau non cua ong B. kamijoi cé
mau tring duc sau d6 chuyén dan sang mau
trang nga, gobm 11 ddt, chiéu dai trung binh
0,94 + 0,09 mm, dat 5,23 + 0,20 mm ¢ 9
ngay tudi. Nhong cua ong ki sinh B. kamijoi
1a nhong trin, ban diu c6 mau tring sita, sau
d6 chuyén dan sang mau den, chiéu dai
trung binh la 3,88 + 0,07 mm.

4.2. Dé nghi

Can thyc hién thém cic nghién ctru
co ban vé dic diém sinh hoc, sinh thai va
kha nang ky sinh cuia loai ong nay 1am co s&
khoa hoc cho viéc st dung ong ky sinh trong
d4u tranh sinh hoc kiém soat sdu dau den hai
dura mot cach hiéu qua.
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LOI CAM ON

Chung t6i xin chan thanh cam on: So
Khoa hoc va Cong nghé tinh Bén Tre dd hd
trg kinh phi cho nghién ctru nay; S& Nong
nghiép va Phat trién Nong thon tinh Bén
Tre, don vi phdi hop chinh trong nghién
ctru.

TAI LIEU THAM KHAO

1. Tai lidu tiéng Viét

Lé Khic Hoang, Nguyén Thi Quynh Luu, L&
Thanh Dat, Ha Trong Nhan, Lu N& Chiéu
Xuan, Néng Hong Quan, Nguyén Thi Minh
Thi, Ngé Qudc Tuén, Mai Thi Thao, Nguyén
Thi Thiy Ngin va Nguyén Tuin Pat.
(2022a). Dién bién, mirc do gay hai va mot
s6 dic diém sinh hoc cua sdu dau den
Opisina arenosella Walker (Lepidoptera:
Xylorictidae) hai dira Bén Tre. Tap chi Bdo
vé Thue vat, 3, 16-23.

Lé Khic Hoang, Nong Hong Quan, Nguyén Thi
Minh Thi, Nguyén Thi Thiy Ngan va
Nguyén Tuén Pat. (2022b). Mot sb dic diém
hinh thai va sinh hoc ctia ong Brachymeria
euploeae Westwood (Hymenoptera:
Chalcididae) — Loai ong ki sinh nhong tiém
ning cia sau dau den Opisina arenosella
Walker (Lepidoptera: Xylorictidae) hai dira.
Tap chi Bao vé Thuc vat, 4, 24-31.

2. Tai lidu tiéng nwéc ngoai

Chomphukhiao, N., Takano, S. I., Takasu, K., &
Uraichuen, S. (2018). Existence of two
strains of Habrobracon hebetor
(Hymenoptera: Braconidae): A complex in
Thailand and Japan. Applied Entomology
and Zoology, 53(3), 373 — 380.

Habu, A. (1960). A revision of the Chalcididae
(Hymenoptera) of Japan with description of
sixteen new species. Bulletin of National
Institute of Agricultural Sciences, Tokyo (C),
11, 131-363

Joy, P. J., & Joseph, K. J. (1973). Notes on the
biology of Brachymeria (Neobrachymeria)
nosatoi and its importance in the control of
Nephantis serinopa. Entomophaga, 18(3),
317-319.

Joy, P. J., Narendran, T. C., & Joseph, K. J.
(1978). Biology of Brachymeria nephantidis
Gahan and Brachymeria lasus (Walker)
(Hymenoptera: Chalcididae). Agricultural
Research Journal of Kerala, 16(1), 39-42.

Lé Khic Hoang va Nguyén Tuén Dat



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 7(1)-2023: 3340-3349

Mohan C., Radhakrishnan N. C., Nampoothiri
C. K. Rajan P. (2010). Leaf eating
caterpillar (Opisina arenosella) induced
yield loss in coconut palm. International
Journal of Tropical Insect Science, 30, 132 -
137.

Murthy, K. S., Venkatesan, T., & Jalali, S. K.
(2002). Development of Brachymeria
nephantidis Gahan (Hymenoptera:
Chalcididae) on artificial diet reared Opisina
arenosella Walker. Proceedings of the
Symposium of Biological Control of
Lepidopteran Pests.

Narendran, T. C., & Joseph, K. J. (1976). New
host records for the chalcid parasite
Brachymeria lasus (Walker) (Hymenoptera:
Chalcididae). Agricultural Research Journal
of Kerala, 14(1), 81-82.

Narendran, T.C. and van Achterberg, C. (2016).
Revision of the family Chalcididae

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v7n1y2023.1030

(Hymenoptera, Chalcidoidea) from
Vietnam, with the description of 13 new
species. ZooKeys, 576, 1-202.

Noyes, J. S. (2011). Universal Chalcidoidea
Database. The Natural History Museum.
Retrieved  October 10, 2022 from
http://www.nhm.ac.uk/research-
curation/projects/chalcidoids/

Rao, N. B. V. C,, Nischala, A., Ramanandam,
G., & Maheswarappa, H. P. (2018).
Biological suppression of coconut black
headed caterpillar Opisina arenosella
outbreak in East Godavari district of Andhra
Pradesh — eco friendly technology. Current
Science, 115(8), 1588 — 1594,

Shameer, K. S., & Chandrika, M. (2002). New
host records of Brachymeria nosatoi Habu,
the pupal parasitoid of Opisina arenosella
Walk. Insect Environment, 8(2), 52 - 55.

3349


https://tapchidhnlhue.vn/

