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Abstract

The major aim of this study is to identify the identity of an invasive insect observed recently on maize in Viet
Nam. The larvae individuals were collected on maize plants grown in Gia Lam - Hanoi in spring 2019 and then
reared in laboratory. The identification was done by analyses of the symptoms, the morphological characteristics
of developmental phases and adults of 10 male/female pairs and the sequence of the mitochondria cytochrome
oxidase subunit | (COI) gene of 2 pupae samples. The symptoms and morphological characteristics of this
species were matched perfectly with those of Fall armyworm (FAW) Spodoptera frugiperda J.E. Smith
(Lepidoptera: Noctuidae). The BLAST search indicated the COIl sequences of the 2 samples were 100% identical
with that of FAW available in the GenBank. The COI sequences of the 2 samples were 99.8 -100 % and 98.3 -
98.6 % sequence identical with those of the R (Rice) C (corn) strains of FAW, respectively. Similarly, the COI
sequences of the 2 samples contained Sacl and Acil sites typical to R (Rice). In the COl tree, the 2 samples were
grouped tightly within the R strain cluster of FAW. The COI gene analyses and in comparison with the published
information of the genetic structure of FAW suggested
that the FAW samples collected in Hanoi would be
interstrain hybrids with RC genotype between R mother
and C father similar to that in Africa.

Keywords: Spodoptera frugiperda, R strain, COI,
maize, Viet Nam
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1. DAT VAN BE

Sau keo mua thu Spodoptera frugiperda (J.E.
Smith) (Lepidoptera: Noctuidae) la loai cén trung
da thwc nguy hiém cé ngudn gbc tai chau My
(Montezano et al., 2018). Gan day, sau keo mua
thu (SKMT) da tré thanh dich hai xam |an gay hai
nghiém trong trén cay ngd tai chau Phi va chau
A. Tai chau Phi, ddu nam 2016, SKMT duoc phat
hién & 5 nwéc Tay va Trung Phi nhw Nigeria,
Benin, Togo, Sdo Tomé and Principe (Goergen
et al., 2016) Dén nam 2018, loai nay da duwoc
phat hién tai trén 30 qubc gia & chau Phi (FAO,
2018). Tai chau A, SKMT dwoc phat hién gay hai
dau tién tai An D6 va Y& Men vao thang 7 ndm
2018. Pén dau ndm 2019, loai nay da xuét hién
tai 5 qudc gia khac la Bangladesh, Trung Quéc,
Myanmar, Sri Lanka va Thai Lan (FAO, 2019).

SKMT dwogc ghi nhan gay hai trén 353 cay ky
chl khac nhau thuéc 76 ho trong d6 ho Hoa thao
(Poaceae: 106), ho Cuc (Asteraceae: 31), ho
Dau (Fabaceae: 31). Ngoai cay ngd va cay lua,
loai nay con gay hai nghiém trong trén nhiéu loai
cay trébng khac nhw mia, béng, dau tuwong, lac,
hoa huwédng dwong, hanh, téi, cl cai, rau ho hoa
thap tw, cay ho bau bi, ca chua, khoai lang, téo,
xoai (Montezano et al., 2018).

Muc d6 gay hai va thiét hai kinh té do SKMT
déi v&i san xuat ngd tai nhiéu quéc gia da duwoc
nghién clru va khao sat. Tai Brazil, SKMT lam
gidam 34 % san lwgng ngd (Lima et al., 2010).
Nam 2005, loai dich hai nay da lam thiét hai kinh
t& khoang 400 triéu d6 la My cho sdn xuét ngd
cta qudc gia nay (Figueiredo et al., 2005). Két
qua diéu tra vé murc do thiét hai do SKMT gay ra
tai 12 quéc gia chau Phi (Benin, Cameroon,
Democratic Republic of Congo, Ethiopia, Ghana,
Malawi, Mozambique, Nigeria, Uganda,
Tanzania, Zambia, Zimbabwe) trong 3 nam tw
2015 dén 2017 cho thay loai sau nay da gay thiét
hai vé san luong ngd t 8,3 dén 20,6 triéu
tAn/ndm néu khong tién hanh cac bién phap
phong trir. San lwong bi thiét hai nay twong
duong ttr 21 % - 53 % tbng san lwgng ngd trung
binh hdng ndm trong 3 ndm cula cac qudc gia
nay. Thiét hai kinh té wéc tinh khoang ti 2,5 dén
6,2 triéu d6 la My (Day et al., 2017).

Phan loai SKMT, ngoai dwa trén dac diém
hinh thai, con dwa trén marker phan t. Hién nay,
m& vach phan t& (barcode) phd bién nhat dé
phan loai t&i m&i murc loai dbéi v&i ddng vat, cén
trung, ké& ca céac loai thudc gibng Spodoptera, 1a
gen ma hdéa cytochrome c oxidase subunit |
(COI) trén ty thé (Hebert et al., 2003; Pratheepa
etal., 2014).

SKMT gdm 2 noi sinh hoc (strain), dwoc dat
tén dwa theo ky chi chinh la R (Rice) va C
(Corn) (Pashley, 1986, 1988). Hai noi sinh hoc
dong nhat vé hinh thai nhwng khac biét vé di
truyén va nhiéu dac diém sinh hoc. Cho t&¢i nay,
marker phan t&¢ phd bién nhat d& phan biét 2 noi
la gen ma vach COIl. BDoan ma vach trén COI cla
ndi R ¢ hai vi tri enzyme cat gi¢i han dac trwng
& Sacl va Acil trong khi ndi C dwgec dac trung
b&i cac vi tri Mspl, Bsml va Hinfl (Levy et al.,
2002; Nagoshi et al., 2006). Gan day, mot marker
phan tl lién két gi6i tinh ndm trén bo gen nhan la
gen ma hoda Triose phosphate isomerase (Tpi)
cling da dwgc phat hién va chirng té hiéu qua
trong xac dinh ndi, dac biét la con lai SKMT
(Nagoshi, 2010, 2012) .

Tai Viét Nam, mot loai sdu an 1a, dwoc dinh
danhla S. frugiperda dwa trén dac diém hinh thai,
da duoc cong bbd gay hai rat phd bién trén cod
tham tai Ha N&i (Nguyén Thi Kim Oanh va Vi Thi
Phuwong, 2008). Tuy nhién, tdm quan trong cla
cong bd nay da khong dwoc chu y. Hau qua, dua
trén cac canh bao ctia FAO va CABI, cong van sb
351/BVTV-TV ngay 19/02/2019 cta Cuc Bao vé
thwc vat vé diéu tra va theo déi SKMT cho rang
loai nay la loai gay hai du nhap mai tai Viét Nam.

Trong nghién ctvu nay, ching téi da két hop
phwong phap phan loai phan t&r dwa trén trinh ty
doan gen ma vach COIl vé&i phan loai hinh thai
dwa trén dac diém cac pha phat duc nham khéng
dinh chinh xac danh tinh clia loai SKMT dang gay
hai trén ngd tai Viét Nam, trwdc hét tai khu vwc Ha
Noi. Két qua clia nghién clru nay la théng tin khoa
hoc hiru ich nham ap dung cac bién phap quan ly
hiéu qua loai sau hai nay tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN Cl’U

2.1 Mau sau
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Sw xuét hién va gay hai cta loai SKMT trén
cay ngd duoc thwe hién theo phwong phap diéu
tra tw do tai xa Phu Thi va x& Van Blc, huyén
Gia Lam, Ha Noi tir 29/3 dén 15/4/2019. Sau non
thu thap trén cay ngdé tai x& Phud Thi ngay
29/3/2019 da dwoc nubi tai b6 mdén Codn trung —
Hoc vién Néng nghiép Viét Nam. Trwdng thanh
dwe va trwdng thanh cai dwoc st dung dé mo ta
d&c diém hinh thai va ghép doi giao phéi dé sinh
ra thé hé tiép theo.

2.2 Chiét DNA

Nhong clia 4 mau sau dwoc st dung dé chiét
DNA cho phan &ng PCR. DNA téng sé duwoc
chiét theo phwong phap chiét nhanh ctia Wang
et al., (1993). Trong nghién cu nay, phwong
phap cla Wang et al. (1993) dwoc diéu chinh
nham tdng ham lwong DNA. Nhong séng (~ 300
mg), sau khi dwoc riva 3-5 gidy bang siéu am,
dwoc nghién nhuyén véi 500 pl dung dich NaOH
0.5 M trong &ng Eppendorf loai 1.5 ml bang chay
nhwa (Kontes™ Pellet Pestle). 5 pl dich nghién
dwoc hdoa v&i 100 pl dém Tris 100 mM, pH 8 va
dwoc dung lam khuén cho phan trng PCR.

2.3 Phan trng PCR

Phan *ng PCR duwoc thyc hién véi cdp mdi
LCO1490 (5-GGTCAACAAATCATAAAGATA

TTGG-3) va HCO02198 (5-
TAAACTTCAGGGTGACCAAAAAATCA-3)
(Folmer et al., 1994). Cap mdi nay dwoc chon
vi ching s& nhan mot doan 658 bp, duwgc goi la
doan Folmer, cGa gen COIl trén ty thé coén
trung. Doan Folmer ctua gen COIl hién dang
dwoc st dung phd bién nhat lam ma vach
phan ti (barcode) dé phan loai coén tring va
dong vat & mirc loai (Hebert et al., 2003;
Pratheepa et al., 2014).

Phan *ng PCR duwoc thwc hién bang kit
Phusion® High-Fidelty PCR (New England
Biolabs) vé&i tdng thé tich 50 ul gém 5 ul dém 5X
Phusion HF Buffer, 1ul dNTPs, 1 ul méi loai mbi
(20 M), 0.5 yl Phusion DNA Polymerase va 1l
dich DNA. Phan (rng PCR duwogc thwc hién véi
didu kién sau: kh&i dau bién tinh & 98°C trong 2
pht; tiép theo la 35 chu trinh phan rng gém bién
tinh & 98°C trong 30 gidy, gdn méi & 54°C trong
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30 giay, tdng hop soi & 72°C trong 40 giay. Phan
tng duoc két thic & 72 °C trong 4 pht.

San pham PCR duoc dién di trén gel agarose
1 % dwoc chuan bi bang dém TAE (Tris Acetic
acid EDTA) va cha 0.5 mg/ml Ethidium
bromide. Gel dwgc chay trén thiét bi dién di
Mupid-exU Mini System (Helixxtec) v&i dém TAE
& dién thé 100 V trong 30 phut.

2.4 Giai trinh tw va phan tich trinh tw

San phdm PCR duwoc tinh chiét to gel
agarose dung kit tinh chiét Expin Gel SV Kit
(GeneAll Biotechnology) theo huwéng dan cla
nha san xuét. Ham lwong DNA duoc wéc lvong
béng dién di agarose. San pham PCR tinh chiét
duwoc gidi trinh tw truc tiép ca 2 chiéu bdng moi
PCR tai Vién Céng nghé sinh hoc (Ha Nbi).

Cac trinh tw mau dwoc xac dinh danh tinh khi
so sanh v&i céac trinh tw tai co s& diva liéu
GenBank bang phdn mém tim kiém truc tuyén
BLAST tai National Center for Biotechnology
Information (http://www.ncbi.nim.nih.gov/BLAST/)
va tai co s& dir liéu Barcoding of Life Data
system (BOLD; http://www.boldsystems.org).
Can trinh tw da chudi dwoc thwe hién véi phan
mém ClustalX2.1 (Larkin et al., 2007). Cay pha
hé dwoc xay dwng bdng phan mém MEGA7.0
(Kumar et al., 2016). Xac dinh nodi sinh hoc sau
keo dwa trén vj tri cat clia cac enzyme cét gidi
han (Sacl, Acil, Mspl, Bsml va Hinfl) dwgc thuc
hién theo cong bbd cla Levy et al. (2002) va
Nagoshi et al. (2006).

3. KET QUA VA THAO LUAN

3.1 Dinh danh loai sau hai theo dic diém
hinh thai va triéu chirng gay hai

3.1.1. Triéu ching gay hai trén ngb tai Ha Noi

Két qua diéu tra ddng rudng cho thay mot loai
sau m&i da xuat hién va gay hai néng trén cay
ngdé vu xuan tai Gia Lam, Ha No6i. Triéu chirng
gay hai dién hinh cla sau non dwoc thé hién tai
hinh 1. SAu non xuét hién va gay hai trén cay
ngd tir giai doan 20 dén 30 ngay sau ndy mam.
S4au non m&i né ngay lap tirc bat ddu &n cac mo
la va thworng &n nhitng phdn mém nhw 14 nén, 14
non. Sau non tudi 1 va tudi 2 &n nhu md mau
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xanh tir mdt mat cla 14 va dé lai 16p biéu bi
mang mau trdng & mét bén kia. Sau non tir tudi 3
gay hai trén toan bo cay va thwong an khuyét |4
non, ngon, mam hoa, hoa, bap non, hat non. Sy
gay hai va triéu chirng gay hai cGia sdu non gay
hai trén cay ngd tai Ha Noi gibng nhw nhirng triéu

(A) (B)

chirng gay hai cla loai Spodoptera frugiperda da
dwoc mo ta béi Cruz et al. (1999). Sau non gay
hai trén ngd tai cac dia diém diéu tra dwoc thu
bat va tiép tuc nudi trén ngd cho dén khi hoa
nhéng, vi hoa trwdng thanh tai BO mén Coén
Trung, Hoc vién Néng nghiép Viét Nam.

Hinh 1. Triéu chirng gay hai cia sau keo mua thu Spodoptera frugiperda trén cay ngo
vu xuan tai Ha Noi nam 2019. (A), (B) Triéu chirng hai trén cay va I’é ngo;
(C) Triéu chirng hai trén la va hoa ng6; (D) Triéu chirng hai trén bap non

3.1.2. Bac diém hinh thai clda céc pha phéat
duc loai sdu méi gay hai trén ngé tai Ha Noi

Loai sau gay hai trén cay ng6 thu thap tai Ha
NOi vu xuadn nam 2019 cé 4 phat duc: trirng, sau
non, nhéng va trwdng thanh (Hinh 2). Truwéng
thanh cai dé trieng thanh 6 & mat trén cla la
gidbng nhw md ta cla Cruz et al. (1999). O trirng
c6 phi 16p 16ng mau trdng kem. Trirng c6 hinh
cau mau trang kem c6 dwdng kinh 0,4 - 0.5 mm.
Sau non 6 tudi c6 mau xanh nhat dén nau vang
va nau sdm. Dau sau non c6 hinh chir Y nguoc
mau vang, hai bén diu cé van hinh lwdi. D6t
ngwc they 1 cla sau non c6 2 madnh mai mau nau
dén nau den, dbt nguc thir 2 c6 8 u léng cé mau
nau den xép thanh 1 hang ngang. Cac dbt bung
tr 1 dén 7, mbi dbt c6 4 uléng mau nau den xép
thanh hinh thang can trén phan lwng. Riéng dét
bung thi* 8 cé 4 u I6ng mau nau den cd kich
thuwéc 16n hon va xép hanh hinh vuéng. M6i dbt
bung mang 1 déi 16 th mau den, canh méi 16 thé
c6 2 u léng nhé ndm phia trén va phia sau cua 16
thd. Sau non tubi sau day src cé kich thwéc
mang dau 2,5-2,7 mm va chiéu dai than 32-35
cm. Nhéng c6 mau nadu sang bdng v&i kich

thwéc 1,6-1,8 cm, nhdng cai thuwdng céd kich
thwéc Ién hon nhdng dwe.

Trwédng thanh dwc va trwedng thanh cai dwoc
st dung dé& mo ta cac dac diém hinh thai co ban
(Hinh 3). Trwéng thanh cé chiéu dai co thé 1,3-
1,5 cm va sai canh la 3.0-3,3 cm (Hinh 3A).
Trwdng thanh cé canh trwéc mau nau dén nau
sam, canh sau mau trdng vang cé vién mép
ngoai canh hep mau nau sam. Trwdng thanh duc
c6 canh trweédc mau nau sam véi cac dém, van
mau nau nhat, xam va vang rom dac biét co 2
dém tron nhd van nau den & vi tri 1/4 dién tich
canh va 1 ddm I&n mau vang rom & vi tri 3/4
dién tich canh tinh tr mép ngoai canh. Trwéng
thanh céai cé canh trwédc mau nau xam déng nhéat
va c6 cac vét ddm mau nau sdm, xam & gitra
canh (Hinh 3B).

Dac diém hinh thai cac pha phat duc cla loai
sau moi phat hién gay hai trén cay ngb tai Ha Noi
gibng v&i dic diém hinh thai loai SKMT dwoc md
td b&di CABI (2019). Can c& vao dac diém hinh
thai cac pha phat duc trén, ching ti c6 thé két
luan loai sdu hai méi xuat hién va gay hai trén
cay ngd tai Ha Noi la loai SKMT Spodoptera
frugiperda.
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(A) (®)

Hinh 2. Céac pha phat duc cua sédu keo mua thu Spodoptera frugiperda géy hai trén cay ng6
tai Ha N6i nam 2019. (A) O trirng, (B) Sau non, (C) Nhdéng, (D) Trwéng thanh

(A)

(B)

©) sxm

Hinh 3. Trwéng thanh sau keo mua thu Spodoptera frugiperda.
(A), (B) Trudng thanh duc; (C), (D) Trwdng thanh cai

3.2 Pinh danh phan ttr dwa trén trinh tw
doan gen ma vach (barcode) COI

3.2.1. Giéi trinh tw doan gen COI

Phan ng PCR d4 tao bang duy nhét cé kich
thwéc mong mubn (~0.7 kb) tlr 4 mau nhdng sau
hai ngd. San phdm PCR cla 2 mau sau duoc
gidi trinh ty trwc tiép 2 chiéu bang méi PCR duoc
ky hiéu Hanoi-Maize-20 va Hanoi-Maize-24. Tét
ca 4 trinh tw thu dwoc déu c6 chat lwong tét. Sau
khi I&p rap va loai bd trinh tw mdi & 2 diu, doan
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gen COI clia 2 mau sau déu co kich thwéc bang
658 bp va c6 trinh ty nhw sau:

>Hanoi-Maize-20

AACATTATATTTTATTTTTGGAATTTGAGCA
GGAATAGTAGGTACTTCTTTAAGTTTATTAATT
CGAGCTGAATTAGGAACTCCAGGATCTTTAAT
TGGAGATGATCAAATTTATAATACTATTGTAA
CAGCCCATGCTTTTATTATAATTTTTTTTATAG
TTATACCAATTATAATTGGAGGATTTGGAAAT
TGACTTGTACCTTTAATATTAGGAGCTCCTGA
TATAGCTTTCCCACGTATAAATAATATAAGTTT
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TTGACTTTTACCCCCATCTTTAACTTTATTAAT
TTCTAGTAGCATTGTAGAAAATGGAGCAGGA
ACTGGATGAACAGTTTACCCCCCCCTCTCCT
CTAATATTGCTCATGGTGGTAGTTCAGTAGAT
TTAGCTATTTTCTCACTTCATTTAGCTGGAATT
TCATCTATTTTAGGAGCTATTAACTTTATTACC
ACTATTATTAATATACGATTAAATAATTTATCA
TTTGATCAAATACCTTTATTTATTTGAGCTGTA
GGTATTACCGCATTTTTATTATTATTATCTTTA
CCTGTTTTAGCTGGAGCTATTACTATATTACT
TACTGATCGAAATCTAAATACATCATTTTTCG
ATCCTGCAGGAGGAGGTGATCCTATTCTTTAT
CAACATTTATTT

> Hanoi-Maize-24

AACATTATATTTTATTTTTGGAATTTGAGCA
GGAATAGTAGGTACTTCTTTAAGTTTATTAATT
CGAGCTGAATTAGGAACTCCAGGATCTTTAAT
TGGAGATGATCAAATTTATAATACTATTGTAA
CAGCCCATGCTTTTATTATAATTTTTITTTATAG
TTATACCAATTATAATTGGAGGATTTGGAAAT
TGACTTGTACCTTTAATATTAGGAGCTCCTGA
TATAGCTTTCCCACGTATAAATAATATAAGTTT
TTGACTTTTACCCCCATCTTTAACTTTATTAAT
TTCTAGTAGCATTGTAGAAAATGGAGCAGGA
ACTGGATGAACAGTTTACCCCCCCCTCTCCT
CTAATATTGCTCATGGTGGTAGTTCAGTAGAT
TTAGCTATTTTCTCACTTCATTTAGCTGGAATT
TCATCTATTTTAGGAGCTATTAACTTTATTACC

ACTATTATTAATATACGATTAAATAATTTATCA
TTTGATCAAATACCTTTATTTATTTGAGCTGTA
GGTATTACCGCATTTTTATTATTATTATCTTTA
CCTGTTTTAGCTGGAGCTATTACTATATTACT
TACTGATCGAAATCTAAATACATCATTTTTCG
ATCCTGCAGGAGGAGGTGATCCTATTCTTTAT
CAACATTTATTT

3.2.2. Tim kiém trinh tw tvong déng trén co sé
dir liéu GenBank

So sanh trinh ty doan gen COIl cta 2 mau
sau hai cay ngdé cho thdy chung ddng nhéat
100% chirng t& chuang thudéc cung moét loai.
Tiép theo, trinh tw clia 2 mau dwoc st dung dé
dinh danh loai bang tim kiém BLAST. Két qua
tim kiém BLAST cho thdy trinh tw doan gen
COIl cta 2 mau trung khép nhét véi trinh tw
twong ng cda lodi S. frugiperda. Hai mau cé
mérc ddng nhat trinh tw tuyét ddi 100% trén
toan bd doan gen COI véi 13 mau S
frugiperda sén c6 trén GenBank, trong d6 co
11/13 mau 1a S. frugiperda thu thap trén cay
ngd tai An Do (Bang 1).

Tuwong tw, tim kiém tai co s& di lieu ma
vach (barcode) gen COI tai BOLD system cling
xac dinh loai trung khdp v&i 2 mau sau thu bét
tai Ha Noi la S. frugiperda (khong trinh bay két
qué tim kiém).

Bang 1. Cac mau sau trén GenBank gan giii nhat véi 2 mau sau dwoc xac dinh
bang tim kiem BLAST dwa trén trinh tw doan gen COI

TT | Loai Ky chd | Quéc gia Pr;i”sgi? (f/:))an M;’r’icng‘:zg(%at M4 GenBank
1 S. frugiperda Ngb AnDo 100 100 MH704433
2 | S. frugiperda | Ngo Anbo 100 100 MH753332
3 | S. frugiperda | Ngd Anbo 100 100 MH753330
4 | S. frugiperda Ngb AnDo 100 100 MH753329
5 | S. frugiperda Ngb Anbo 100 100 MH753327
6 | S.frugiperda | Ngo Anbo 100 100 MH753326
7 | S. frugiperda Ngb AnDo 100 100 MH753325
8 | S. frugiperda Ngb Anbo 100 100 MH753324
9 | S. frugiperda | Ngd Anbo 100 100 MH639005
10 | S. frugiperda Ngb Kenya 100 100 MH190445
11 | S. frugiperda Ngb Kenya 100 100 MH190444
12 | S. frugiperda Ot CH - 100 100 MK318297

Dominic
13 | S. frugiperda | KXB' | Canada 100 100 GU095403
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3.2.3. Xac dinh noi sinh hoc dwa trén trinh
twr COl

SKMT S. frugiperda gébm 2 ndi sinh hoc 1a R
(Rice) va C (Corn) va hai ndi nay cé thé phan biét
duoc dwa trén sw ¢ mat clia mot sb enzyme cat
gi¢i han trén doan gen COI (Levy et al., 2002;

Sacl (GAGCTC)
1 216-221

Nagoshi et al., 2006). Két qua phan tich trinh tw
cho thdy ca 2 mau sau hai ngd tai Ha Noi déu co
2 vj tri Sacl (GAGCTC) va Acil (CCGC) dac trwng
cho noi R (Hinh 4). Ca 2 mau déu khéng cé cac
vi tri cat cia Mspl (CCGG), Bsml (GAATG) va
Hinfl (GANTC) dac trung cho noi C.

Acil (CCGC)
525-528 658

Poan “Folmer” caa gen COI

Hinh 4. So’ d6 chi vi tri 2 enzyme cat gi@i han Sacl va Acil trén doan gen COI dic trwng noi
R (Rice) ctia 2 mau sau Hanoi-Maize-20 va Hanoi-Maize-24. Miii tén chi vi tri acid nucleotide

DPoan gen COI ty thé s dung trong nghién ctru
nay la ma vach phan tlr (barcode) dwoc str dung
phd bién nhat dé& phan loai t&i mirc loai déi voi
ddng vat, con trung (Hebert et al., 2003; Pratheepa
et al., 2014) va da chirng té hiéu qua trong dinh
danh cac loai thudc chi Spodopter (Nagoshi et al.,
2011; Shashank et al., 2015). Cac phan tich hinh
thai va phan tich phan t&r dwa trén doan gen COI
gdm tim kiém chubi twong déng trén co sé& div liéu
GenBank, co s& di liéu ma vach BOLD, so sanh
trinh tw va phan tich pha hé da khang dinh loai sau
hai ng6 tai Ha N&i vu xuan 2019 la loai SKMT (S.
frugiperda). Tai chau A, loai nay da duwoc xac dinh
la loai du nhap, xut hién dau tién tai An Do
(Shylesha et al., 2018; Sisodiya et al., 2018) va t&i
thang Mot ndm 2019, da dwoc phat hién thay tai
Bangladesh, Myanmar, Sri Lanka, Thai Lan va
Trung Quéc (FAO, 2019).

3.2.4. So sanh trinh tw va phén tich pha hé

Dé dinh danh loai cling nhw noi sinh hoc cua
2 mau sau hai ngd mai thu dwoc, trinh tw doan
gen COI cla 62 mau Spodoptera bao gém 43
mau S. frugiperda da dwoc dinh danh téi mic
loai ho&c noi sinh hoc, 12 mau S. frugiperda gan
gli nhat trong tim kiém BLAST va 7 mau
Spodoptera khac (Bang 2) da dwoc st dung dé
so sanh trinh ty va phan tich pha hé.
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So sanh trinh tw doan gen COI cho thay 2
mau sau hai ngd tai Ha No6i c6 mirc déng nhat
trinh tw rat cao, tr 98.3 % dén 100 % vé&i cac
mau S. frugiperda va c6 mirc ddng nhét trinh tw
khd thdp tr 93.3 % dén 95.7% v&i 7 mau
Spodoptera khac (Bang 2). So sanh trinh tw ciling
cho thdy 2 mau sau hai ngd tai Ha Noi c6 mirc
ddng nhét trinh tw doan gen COI tir 99.8 % dén
100 % dbi v&i cac mau S. frugiperda thudc nodi R
va thdp hon, tlr 98.3 % dén 98.6 % dbi v&i cac
mau S. frugiperda thuéc nodi C.

Két qua phan tich pha hé cho thy cac mau S.
frugiperda hinh thanh 2 cum dac trwng cho 2 noi
R va C voi gia tri théng ké boostrap du tin cay
(>75%) (Hinh 5). Twong tw nhw két qua phan
tich enzyme cét giéi han va so sanh trinh ty, hai
mau sau hai ngd tai Ha Noi phan nhom rd rét
trong cum noi R (Hinh 5).

SKMT gdm 2 noi sinh hoc (strain), dwoc dat
tén dwa theo ky chid chinh la R (Rice) va C
(Corn) (Pashley, 1986, 1988). Dwa trén phan tich
enzyme cét gi¢i han, so sanh trinh tw va phan
tich pha hé cta gen COI, hai mau sau hai ngd vu
xuan tai Ha Nbi xac dinh dwgc trong nghién ctru
nay thudc noi R. Két qua nay ciling twong tw nhw
cac cong bbd gan day vé sy xuét hien SKMT tai
chau Phi va chau A. Tai chau Phi, ca 2 noi sinh
hoc déu phat hién thay trén cay ngd, trong dé noi



Két qua nghién ctvu Khoa hoc

BVTV - S6 2/2019

R chiém wu thé hon (Cock et al., 2017; Otim et
al., 2018; Srinivasan et al., 2018). Tai chau A, c6
|6 do m&i dwoc phat hién nén trén co s& di liéu
GenBark, trinh tw gen COI dbi v&i loai nay chi
s8n co trén cay ngd tai An Dd. Trong phéan tich
phan t&r cla chung téi (Bang 1, Hinh 5), cac mau
SKMT tai An D6 ciing thudc noi R.

Vi gen ma vach COI 1a gen ty thé di truyén
theo me, va & ngoai tw nhién, con lai gitra 2 noi
déu ton tai, nén chang tdi khong thé xac dinh
duwoc chinh xac kiéu gen cla 2 mau SKMT trong
nghién ctru nay. D& xac dinh kiéu gen cua chung,
can phai phan tich thém cac marker ndm trén bo
gen nhan, chdng han gen lién két gi¢i tinh Tpi
(Nagoshi, 2010, 2012). Viéc xac dinh chinh xac
kiéu gen c6 y nghia quan trong khi dwa ra céac
quyét dinh quan ly loai SKMT vi cac kiéu gen
khac nhau c6 d3c diém sinh hoc va sinh thai
khac nhau. Khéng gidng tai chau My, noi nodi R
va C phan bd ddi xrng, nghién ctru méi day nhét
vé& phan b quan thé SKMT tai chau Phi cho thay
hau hét cac mau SKMT déu dwoc phat hién thay
trén cay ngd va phan I&n (95%) cac mau phan
tich déu co kiéu gen RC (me ndi R x bd ndi C) va
thiéu kiéu gen RR (bd ndi R x me noi R)
(Nagoshi, 2019). Néu quan thé SKMT tai chau A
va Viét Nam c6 phan bd kiéu gen twong ty tai
chau Phi thi nguy co truéc mét cla loai nay dbi
v&i san xuat ndng nghiép co 18 chi gidi han trén

cac ky cha chinh wa thich clia ndi C nhw ngo,
béng va Ita mién (sorghum). Tai chau A, cAu tric
quan thé (kiéu gen) cia SKMT chua duoc
nghién clru nhwng cac cdng bd cho thdy dudng
nhw loai nay chi dwoc phat hién thdy trén ngd
(FAO, 2019).

D3 cé nhiéu tranh luan vé& phan chia ndi dua
theo ky chu. Groot et al. (2016) da tdng két tat ca
cac nghién ctru lién quan t&i phan chia ndi SKMT
va chi ra rang sw khac biét vé& ky chd va thanh
phan pheromone gi&i tinh khéng phai la lwc tién
héa chinh qui dinh sy biét héa nodi cla loai nay
vi: (i) ngoai tw nhién, ndi R thuwdng duoc phat
hién thay trén cay ngd va nguoc lai; (i) cac con
lai gitra hai noi ciling thworng dwoc bét gap; va
(iii) tinh dac hiéu pheromone gi&i tinh khéng cao.
Céc tac gia ciing goi y, dwa trén cac bang chirng
thwc nghiém cla Pashley et al. (1992) va Schofl
et al. (2009), co ché chinh dan t&i biét lap sinh
san cla 2 noi nay la sw khac biét vé thdi diém
giao phdi cla ching. Cac hoat déng giao phbi
cta noi C dién ra sém hon khoang 3 gi®» so Voi
ndi R. C4c tac gid da dé xuat bd tén noi dwa theo
ky chd va thay bang tén noi dwa theo thdi gian
hoat dong giao phdi rd. Gan day, Hanniger et al.
(2017) da chirng minh duwoc sy khac biét vé thoi
gian sinh san cda 2 ndi 1a do m&c dd biéu hién
khac nhau cta gen vrille, mét gen diéu khién nhip
diéu sinh hoc clia con trung.

Bang 2. So sanh mirc déng nhét trinh tw doan gen ma vach COI ctia 2 mau sau hai ngé
(Hanoi-Maize-20 va Hanoi-Maize-24) thu tai Ha Ni vu xuan 2019 v&i cac mau
Spodoptera frugiperda trén GenBank

Noi sinh Mtrc ddng
STT Loai Ma GenBank hoc Ky cha Quéc gia Tham khao nhét trinh
xac dinh tw (%)
1 | S. frugiperda |U72974 C (Corn) KXb My Lewyetal., 2002 98.3
2 | S. frugiperda | U72977 R (Rice) KXb My Lewyetal., 2003 100
3 | S.frugiperda |HM136602 |R (Rice) KXD My Nagoshi etal.,2006, 2007, 2011) 100
. . - Nagoshi et al, 2006,
4 | S. frugiperda | HM136601 R (Rice) KXP My 2007, 2011) 100
. . - Nagoshi et al, 2006,
5 | S. frugiperda | HM136600 R (Rice) KXb My 2007, 2011) 100
. . - Nagoshi et al, 2006,
6 |S.frugiperda | HM136599 R (Rice) KXb My 2007, 2011) 100
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Noi sinh Mcrc dbng
STT Loai M4 GenBank hoc Ky cha Quéc gia Tham kh&o nhét trinh
xac dinh tw (%)
7 | frugiperda |HM136508 |R(Rice) |KX® | My g(???;hletal.,ZOOG, 2007, 99.8
8 |5 frugiperda |HM136507 |R(Rice) |KX® | My ggff;h'eta"’m%’ 2007, 99.8
9 | S fugiperda |HM136596 |R(Rice) |KX® | My I2\13$1c>)sh|etal.,2006, 2007, 99.8
10 | S. frugiperda |HM136595 |R(Rice) |KX® | My ESfi’)Sh'eta"‘m%' 2007, 99.8
11 |S. frugiperda |HM136504 |R(Rice) |KX® | My g(???;hletal.,ZOOG, 2007, 99.8
12 |'S. frugiperda |HM136593  |R(Rice) |KX® | My ggf;’)sh'eta"’m%’ 2007, 99.8
13 | S. frugiperda |HM136592 | C(Com) |KX®  |My I2\13$1c>)sh|etal.,2006, 2007, 98.4
14 | S. frugiperda |HM136591 | C(Com) |KX® | My ESfi’)Sh'eta"‘m%' 2007, 98.4
Nagoshi etal., 2006, 2007
15 | S. frugiperda |HM136590 |C(Com) |KX®  |My 2;?;’)3 etal. 2006, 2007, 98.4
Nagoshi etal., 2006, 2007
16 |S. frugiperda |HM136589 | C(Com) |KX® | My 2319’10)3 etal. 2008, 2007, 98.3
17 | S. frugiperda |HM136588 | C(Com) |KX® | My I2\13$1c>)sh|etal.,2006, 2007, 98.6
18 | S. frugiperda |HM136587 | C(Com) |KX®  |My ESfi’)Sh'eta"‘m%' 2007, 98.4
Nagoshi etal., 2006, 2007
19 | S. frugiperda |HM136586 |C(Com) |KX®  |My 2;?;’)3 etal. 2006, 2007, 98.4
20 | S.frugiperda |KY472240 R (Rice) Ngb Ghana Cock etal., 2017 99.8
21 | S. frugiperda | KY472241 R (Rice) Ngb Ghana Cock etal., 2017 100
22 | S. frugiperda | KYA72242 R (Rice) Ngb Ghana Cock etal., 2017 100
23 | S. frugiperda | KY472244 R (Rice) Ngb Ghana Cock etal., 2017 100
24 | S.frugiperda |KY472245 R (Rice) Ngb Ghana Cock etal., 2017 100
25 | S.frugiperda |KY472248 C (Corn) Ngo Ghana Cock etal., 2017 98.3
26 | S. frugiperda | KY472249 R (Rice) Ngd Ghana Cock etal., 2017 100
27 | S. frugiperda | KYA72250 R (Rice) Ngb Ghana Cock etal., 2017 100
28 | S. frugiperda | KY472251 C (Corn) Ngb Ghana Cock etal., 2017 98.3
29 | S.frugiperda |KY472252 C (Corn) Ngb Ghana Cock etal., 2017 98.3
30 | S. frugiperda |KY472253 R (Rice) Ngb Ghana Cock etal., 2017 100
31 | S. frugiperda | KY472254 C (Corn) Ngd Ghana Cock etal., 2017 98.3

64



Két qua nghién ctvu Khoa hoc

BVTV - S6 2/2019

Noi sinh Mcrc dbng
STT Loai M4 GenBank hoc Ky cha Quéc gia Tham kh&o nhét trinh

xac dinh tw (%)
32 | S.frugiperda | KY472255 C (Corn) Ngb Ghana Cock etal., 2017 98.3
33 |S. frugiperda | KX580614 | C(Com) |Ngo gfl;’chsze | soerge etal,, 2016 98.3
34 | fugiperda |KX580615 | C(Com) |Ngo | 20 TOME 8N | o erge etal, 2016 98.3

Principe
35 | S. frugiperda | KX580616 R (Rice) Ngb Nigeria Goerge etal., 2016 100
36 | S. frugiperda | KX580617 R (Rice) Ngd Nigeria Goerge etal., 2016 100
37 | S. frugiperda | KX580618 R (Rice) Ngo Nigeria Goerge etal., 2016 100
38 | S. frugiperda | KX580619 R (Rice) Ngo Nigeria Goerge etal., 2016 100
39 | S. frugiperda | MF278657 R (Rice) Ngo Tanzania Srinivasan etal., 2018 100
40 | S. frugiperda | MF278658 R (Rice) Ngb Tanzania Srinivasan etal., 2018 100
41 | S. frugiperda | MF278659 R (Rice) Ngb Tanzania Srinivasan etal., 2018 100
42 | S. frugiperda | MH704433 KXb Ngb AnDo Shylesha et al., 2018 100
43 | S.frugiperda | MK034861 KXb Ngo Anbo Sisodiya etal., 2018 100
44 | S. frugiperda |MH753332 | KXD Ngb Anbo Tim kiém BLAST 100
45 | S. frugiperda |MH753330 | KXD Ngb Anbo Tim kiém BLAST 100
46 | S.frugiperda |MH753329 | KXD Ngo An Do Tim kiém BLAST 100
47 | S. frugiperda |MH753327 | KXD Ngo AnDo Tim kiém BLAST 100
48 | S.frugiperda | MH753326 KXb Ngo Anbo Tim kiém BLAST 100
49 | S. frugiperda |MH753325 | KXD Ngb Anbo Tim kiém BLAST 100
50 | S.frugiperda |MH753324 | KXD Ngb Anbo Tim kiém BLAST 100
51 | S.frugiperda | MH639005 | KXB Ngo An Do Tim kiém BLAST 100
52 | S.frugiperda | MH190445 | KXD Ngb Kenya Tim kiém BLAST 100
53 | S. frugiperda | MH190444 KXb Ngo Kenya Tim kiém BLAST 100
54 | S. frugiperda | MK318297 KXb Ot CH Dominic Tim kiém BLAST 100
55 | S. frugiperda | GU095403 KXb KXD Canada Tim kiém BLAST 100
56 | S.mauritia | HQ950503 93.3
57 | S.litura HM756093 95.5
58 | S.dolichos |HM756089 95.7
59 | S.eridania |HM756085 93.6
60 | S. exigua HM756080 924
61 | S.pulchella |HM756076 95.3
62 | S.littoralis | HM756074 95.5
Ghi chu: KXB: khéng xac dinh
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Hinh 5. Cay pha hé dwa trén trinh tw doan COI cta 2 mau sau hai ngé thu tai Ha Noi
vu xuan 2019 (dwoc danh dau bang in dam, béi vang, dau cham)
va 62 mau sau Spodoptera frugiperda trén GenBank.

Céc mau dwoc can trinh ty da chubi bang phan mém ClustalX 2.1. Cay dwoc xay dwng bang
phuong phap Neighbor-Joining vé&i khodng cach di truyén duoc xac dinh bang mé hinh thay thé
Kimura 2 tham sé. Gia tri bootraps (%) v&i 1000 lan 13p lai dwoc chi ré & gbc cac nhanh (chi thé hién
céac gia tri > 50%). Thanh bar la khodng cach di truyén. Noi, ngudn gbc ky chi va dia diém cua cac
mau S. frugiperda trén GenBank duwgc trinh bay & bang 2.

4. KET LUAN

Dwa trén phan tich dac diém hinh thai cac
pha phat duc, triéu chirng gay hai trén cay ngd
va trinh twv ma vach phan t& (barcode) COlI,
ching t6i két luan loai sdu méi dwoc phat hién
gay hai trén cay ngd tai Ha NOi vu xuadn nam
2019 la loai sadu keo mua thu Spodoptera
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frugiperda (J.E. Smith) (Lepidoptera: Noctuidae).
Day la két qua dau tién xac dinh tén loai sau hai
S. frugiperda trén cay ngd tai Viét Nam bang
phwong phap sinh hoc phan t&r st» dung ma vach
gen (barcode) COIl. Phan tich gen COI cla 2
mau SKMT va so sanh v&i théng tin sén cé goiy
ching la con lai RC gitra me noi R v&ibbd noi C.
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T két qua dinh danh loai sdu keo mua thu méi
gay hai trén cay ngbé tai Ha N6i vy xuan nam
2019, cac nghién ctu tiép theo nham xac dinh
noi sinh hoc, pham vi ky chu, dac diém sinh hoc,
sinh thai va tap tinh cula loai sdu hai nay tai Viét
Nam can tiép tuc dwoc nghién ciu trong thoi
gian toi.
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