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TOM TAT

Tir thang 2/2024 dén théng 4/2025, tién hanh diéu tra va thu thap 742 méiu voi voi duc than chudi
(Odoiporus longicollis) bi nam ky sinh (29 mau) tai 5 xd/phuong (Thanh Oai, Binh Minh, Quén Bi,
Chuong My va Yén Nghia) ving trong chudi ven song Day thudc Thanh phd Ha Noi, trén cac gidng
chudi ngy, chudi 14 va chudi tiéu. Ty 1& sdu bi nim ky sinh ghi nhan & giai doan sdu non 14 5,9-9,4%,
nhong 2,4-4,2% va trudng thanh 1,7-2,4%. Két qua phan l4p, nudi ciy, mé ta hinh thai va phan tich sinh
hoc phén tir x4c dinh loai ndm ky sinh 1a Metarhizium anisopliae. Loai nay xuét hién & hau hét tai cac
diém khao sat tir thang 9 dén thang 2 nam sau. Trong diéu kién phong thi nghiém, M. anisopliae gay
nhiém hiéu qua hon so véi & ngoai tu nhién, véi ty 1é nhiém sau 14 ngay dat 18,5% (séu non tudi 3-4),
31,9% (tudi 5- -6), 12,6% (nhong) va 10,4% (truong thanh). Két qua cho thay, nAm M. anisopliae la tac
nhan sinh hoc tiém ning trong phong chong duc than chudi tai Ha Noi.
Tir khéa: Metarhizium anisopliae, Nam ky sinh con tring, Odoiporus longicollis, Phong trir sinh hoc,
Vi voi duc than chudi
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ABSTRACT

From February 2024 to April 2025, a survey and sample collection of banana stem weevil
(Odoiporus longicollis) infected by entomopathogenic fungi was conducted in seven communes/wards
across banana-growing areas along the Day River (Thanh Oai, Binh Minh, Quan Bi, Chuong My and
Yen Nghia) in Hanoi, Vietnam. The objective was to investigate the presence of entomopathogenic
fungi infecting the banana stem weevil Odoiporus longicollis Olivier (Coleoptera: Curculionoidea:
Rhynchophoridae). The surveyed banana cultivars included chuoi ngu, chuoi la, and chuoi tieu. Field
observations showed fungal infection rates of 5.9-9.4% in larvae, 2.4-4.2% in pupae, and 1.7-2.4% in
adults. Isolation, culture, morphological characterization, and molecular analysis identified the fungal
species as Metarhizium anisopliae. This fungus was detected in most surveyed areas, with high
occurrence from September to February of the following year. Under laboratory conditions, M.
anisopliae exhibited higher infection efficacy than in the field, with infection rates after 14 days
reaching 18.5% (larvae instar 3-4), 31.9% (instar 5-6), 12.6% (pupae), and 10.4% (adults). These
findings suggest that M. anisopliae is a promising biological control agent for managing O. longicollis
in banana cultivation areas of Hanoi.
Keywords: Banana stem weevil, Biological control, Entomopathogenic fungi, Metarhizium anisopliae,
Odoiporus longicollis
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1. MO PAU

V0i voi duc than chudi (Odoiporus
longicollis Olivier) la loai gay hai nghiém
trong trén cdy chudi ¢ Viét Nam va nhiéu
qudc gia trong chudi trén thé gidi. Tai An
Do, loai nay c6 thé gay that thu ning suat
10% moi nim va 1én t6i 100% & cac ving
khong dugc quan ly (Shanker va cs., 2021).
Céc cudc diéu tra cua Vién Bao vé thuc vat
trong cac nam 1967-1968, 1977-1978 va
1997-1998 da ghi nhan O. longicollis xuét
hién va gy hai phd bién tai hau hét cac
ving trong chubi ¢ nudc ta (Vién Bao vé
thyc vat, 1976, 1999a, 1999b).

Trong xu hudéng phét trién nong
nghiép bén vimg, viéc tng dung nim ky
sinh ¢on trung nhu mdt tdc nhan sinh hoc
dang dugc quan tim nham thay thé cac bién
phap hoa hoc. Trén thé gisi, nAm Beauveria
bassiana va Metarhizium anisopliae da
dugc ghi nhan ky sinh trén hon 700 va 200
loai con trung gay hai tuong ung (Imoulan
va cs., 2016; Jitendra va cs., 2012). Nam ky
sinh M. anisopliae 1a tac nhan sinh hoc dugc
tng dung dé quan ly phong chdng téng hop
voi voi duc than chubi di dem lai hiéu qua
dat 70-90% ¢ pha sau non (Awasthi va cs.,
2017; Das va cs., 2019; Velavan va cs.,
2021; Hemadri va cs., 2025). Tai Viét Nam,
M. anisopliae va M. flavoviride dugc ghi
nhén ky sinh trén hon 40 loai c6n trung hai
rau, lua, ngd, mia va cac loai mbi (Pham Thi
Thiy, 2004). Tuy nhién, dén nay ¢ Viét
Nam chua c6 nghién ctru nao cong bd su
hién dién ctia M. anisopliae trén vai voi duc
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than chubi O. longicollis, ciing nhu danh gia
tiém ning tmg dung nim nay trong phong
trir loai sau hai nay. Nghién ctru nay la ghi
nhan ban déau sy ky sinh ciia M. anisopliae
trén O. longicollis, lam co s& cho dinh
hudng tmg dung trong quan ly sinh hoc VoI
voi duc than chudi theo hudng bén viing.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu va dung cu nghién ciru

Mau vOi voi duc than chudi
(Odoiporus longicollis) bj nhiém nim ky
sinh dugc thu thdp tai mot ) ving tréng
chudi ven séng Pay thuéc Thanh phd Ha
Noi. Cac pha phat duc ctia voi voi duc than
chudi (trimg, sau non, nhong, trudng thanh)
dugc nhan nuobi trong diéu kién cach ly, st
dung than gia cia gidng chudi ngu lam
ngudn thirc 3n sach nhdm phuc vu cac thi
nghi€ém danh gia kha nang gy bénh cua
nam ky sinh.

Céc dung cu, thiét bi, hoa chat,...
chuyén dung va thong thuong dé phuc vu
thu miu, phan 1ap, nudi cdy va quan sat
trong phong thi nghiém.

2.2. Thoi gian va dia diém nghién ciru

Nghién ctu duoc thuc hién tir thang
2 nim 2024 dén thang 5 nam 2025. Viéc thu
thap mau nim ky sinh duoc tién hanh tai
mot sb viing trong chudi bi voi voi duc than
chudi gay hai ¢ 05 x3/phuong (Thanh Oai,
Binh Minh, Quan Bi, Chuong My va Yén
Nghia) thuoc Thanh phé Ha Nai.

D3 Xuan Pat va cs.
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So' do 1. Pia diém diéu tra va thu thap miu voi voi duc than chudi

Phan lap, nudi cdy, lam thuan va tai
nhiém dugc thyuc hién tai phong thi nghiém
cia Trung tim DAu tranh sinh hoc, Vién
Bao vé thuc vat.

2.3. Phwong phap nghién ciru

Phwong phap diéu tra thu thap
miu

Diéu tra thu thap mau sinh vat hai va
vi sinh vat c6 ich dugc thuc hién theo
phuong phdp nghién ctu cua tac gia
(Zimmermann va cs., 2007; Lacey, 1997;
Vién Bao vé thuc vat, 1997 va tiéu chuan
Viét Nam (TCVN 13268-4:2021).

Phwong phap mé ta dic diém hinh
thai clia nam Ky sinh

Dic diém hinh thai, mau sic cua soi
nam, bao tir duoc quan sat dudi kinh hién vi
(Olympus CX 23) ¢ do phong dai tur 100 -
400 x lan dwa trén nhirng dic diém chinh va
c6 gia tri dinh danh theo phuong phap cua
cac tac gia (Bischoff va cs., 2009; Lacey,
1997; Tulloch, 1976; Humber, 1997 va
Vién Bao vé thuc vat, 1997).

Phuong phap danh gia kha nang
ky sinh

Phuong phdp danh gia kha nang ky
sinh ciia nim M. anisopliae ddi véi voi voi
duc than chudi (O. longicollis) duoc thuc
hién theo phuong phap cta Padmanaban va
Sathiamoorthy (2001), Pham Thi Thay
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(2004) va c6 bd sung cho phti hgp. Nong do
bao tir dwoc xac dinh bang cach dém trén
lame (¢ém hong cau Thoma) & do phong dai
40 lan, sau d6 diéu chinh thanh dung dich
bao tir c6 ndng d6 1x10°, 1x108, 1x107 bao
ta/ml.

S6 bao ti/g = 4 x 10° x a x b (trong
d6 a 1a sb bao tir trung binh/6 nho nhat; b la
hé s6 pha long)

Thé tich dung dich can pha dugc tinh
theo cong thuc: C x V. =C’ x V’ (trong d6
C la ndng d6 dung dich gdc; V la thé tich
dung dich géc; C’ 1a nong do dung dich can
pha; V’ la thé tich dung dich can pha).

Céc pha phat duc khac nhau cua voi
voi duc than chudi (O. longicollis) duoc
nhan nudi trong phong thi nghiém véi sb
lwong 16n (300 ca thé) dé dam bao du sé
lwong ca thé cho céc thi nghiém danh gia
kha nang ky sinh. Sau d6 phén loai theo cac
pha phat duc, do6 tudi dé tién hanh thi
nghiém dong thoi, bao gom: coéng thuc 1
(sau non tudi 3-4): cong thuc 2 (sau non &
tudi 5-6), cong thirc 3 (sau khi hda nhong 12
tiéng) va cong thuc 4 (pha truong thanh sau
khi vii hoa 24 tleng) Moi cong thirc gom 30
cé thé, duoc bd tri trong diéu kién phong thi
nghiém c6 nhiét do trung binh 25,6°C va am
d6 85,4%. Sau khi xir ly, ty 1€ ky sinh dugc
ghi nhan tai c4c thoi diém: 3, 5, 7 va 14 ngay
sau xtr ly. Cac ca thé biéu hién triéu ching
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hodc chét duoc kiém tra sy xuat hién cua
nam ky sinh nham xac nhan nguyén nhan
gay chét.

Phwong phap dinh danh bing sinh
hoc phan tir

Khuéch dai doan trinh tu ITS cua
chiang nim phén lap dwoc bang phan tng
PCR va giai trinh ty truc tiép trén may giai
trinh tu dugc thuc hién tai cong ty FirstBase
(Singapore). Két qua giai trinh tu duoc so
sanh vai trinh tu ITS cta loai Metarhizium
anisopliae d4 cé trong ngan hang gen qudc
té dé xac dinh muac do twong dong.

- Tach chiét DNA tong s6

DNA tdng sb dugc tach chiét tir sinh
khdi nam sir dung bo kit GeneJET Genomic
DNA Purification Kit (K0721, Thermo
Scientific) theo huéng dan cta nha san xuat,
v6i mot sé didu chinh nho. Khoang 2 g soi
nim duoc nghién min trong nito 16ng, sau
do xur ly véi 180 pl digestion solution va 20
ul protease K, u ¢ 56°C trong 30 phat. Hon
hop dugc thém 200 pl lysis solution, tron
déu, sau d6 thém 400 pl ethanol 50% rdi
chuyén sang cot loc DNA.

Céc budc rira bao gom: rira | (500 ),
raa 11 (500 i), li tm ¢ 12.000 vong/phdt &
4°C. DNA duoc tach ra bang 200 pl elution
buffer va thu vao dng méi sau li tam. San
pham DNA dugc kiém tra bang dién di trén
gel agarose 0,8% va do quang pho dé danh
gi4 nong do va do tinh sach.

- Pién di DNA trén gel agarose

DNA duoc phan tich bang k§ thuat
dién di gel agarose 0,8% trong dém TAE
1X. Mau DNA (5-10 pl) tron véi 3 pl dém
mau (loading dye) dwoc nap vao giéng gel
cung voi thang chuan DNA (1 kb ladder).
bién di duogc thuc hién ¢ 100V trong 30
phut.

Sau dién di, gel dugc nhuém trong
dung dich ethidium bromide (2 pl/ml) trong
10 phut, trang qua nudc, sau d6 quan sat va
ghi hinh dudi tia UV bang hé théng soi gel
(Bio-Rad).

- Po quang phd DNA

Dung dich chira DNA téng s6 duogc
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do quang phd & budc séng 260 nm. Gi4 tri
mat d6 quang & budc séng 260 nm (ODago
am - Optical Density) caa cac mau DNA cho
phép xac dinh nong d6 DNA trong dung
dich. Mbi don vi OD & budc séng 260 nm
ki hiéu la Azso nm.

Khi d6, cong thirc chung tinh nong do
DNA tong sé:

Cona (Ng/pl) = Azeonm x 50 x do pha
lodng

Trong d6: Cona: NOng d6 DNA tong
s6 (ng/ul)

Azeo nm: mat d6 quang o
budc song 260 nm

- Khuéch dai ving ITS bing PCR

Pé thuc hién xac dinh lodi cua cac
mau nam, cap mdi chung cho cac loai nim
ki hiéu ITSIF/ITSR, gém: ITSIF (5’
TCCGTAGGTGAACCTGCGG 3’) wva
ITS4R 5
TCCTCCGCTTATTGATATGC 3’) duoc
thiét ké dé thuc hién phan ung PCR ving
ITS cua tat ca cac loai nam (lrinyi va cs.,
2016).

Phan ung PCR duogc thyc hién voi
cap mdi, bao gom moi xudi (ITS1F) va moi
nguoc ITS4R cho san pham khoang tir 500
bp dén 1200 bp, tly ting loai. Dung tich
phan tng PCR 1a 50 pl, gbm 25 PCR
Mastermix (Fermentas Inc.), 2 pl mdi loai
moi (10 pmol/ul), 3 ul khuon, 2 ul DMSO
(dimethyl sulfoxide) va 16 ul nwdce khir ion
DEPC. Phan ung duoc thuc hién trén may
MJ PTC-100 (My) vai chu trinh nhiét bao
gom 1 chu ky & 94°C/5 phat, 35 chu ky &
[94°C/30 giay, 58°C/30 giay; 72°C/1 phut,
chu ky cudi ¢ 72°C/10 phut. Phan ung PCR
dugc thuc hién trén may PCR Mastercycler
Pro cua Eppendorf.

- Gidi trinh tu gen

San pham PCR duoc tinh sach va giai
trinh ty tryc tiép trén may ABI 3100 Bio
System (My), trinh tu cua chung phan lap
dugc so sanh vaGi trinh ty cua loai
Metarhizium anisopliae da dugc céng bd
trén ngan hang gen bang phan mém BLAST
va xay dung cy phat sinh chung loai bing

D3 Xuan Pat va cs.
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phan mém MEGA 6 (Molecular
Evolutionary Genetics Analysis version 6)
dé dinh danh dén loai cho chung phén lap
duoc.

Phuong phap xir Iy s6 ligu

Do hitu hiéu cua ndm Ky sinh trong
phong thi nghiém dbi voi voi voi duc than
chudi dugc hiéu dinh bang cong thirc
Abbott (1925).

b6 hitu hiéu (H%) = (C-T)/C

Trong do: H - Ia hiéu luc cua dung
dich tinh theo phan tram

C - la s6 luong cé the voi voi duc
than chuoi con song (khong bi nhiem nam)
& ¢Ong thac doi ching

T - 14 56 lwong cé thé voi voi duc than
chudi con séng (khong bi nhiém nam) &
cong thac xu ly.

3. KET QUA VA THAO LUAN
3.1. Két qua diéu tra thu thip miu

Tir nam 2/2024 dén thang 5/2025, tién
hanh diéu tra va thu thap miu voi voi duc
than chudi bi nhiém ném ky sinh trén cac
gibng chu01 nguy, chubi 14, chubi tiéu & cac
ving trong chudi ven séng Day thudc 05
x&/phuong (Thanh Oai, Binh Minh, Quan Bi,
Chuong My va Yén Nghia), Thanh phé Ha
Nbi. Cac mau nam ky sinh voi voi duc than
chudi nay dwoc phéan lap, nhan nudi trong
phong thi nghiém dé dinh danh va thi
nghi€m kha nang ky sinh (Bang 1).

Bing 1. Dia diém thu thap voi voi duc than chudi tai Thanh phd Ha Noi, nam 2024 - 2025

S6dmiu  S6 mlu A ., x
Dia diém Kyhicu  Gibng P& Ty pingm 1ebE Vit thumau
x x I phat L nhiém  (Vido Bac/kinh
thu mau mau chuoi dugc  kysinh NN
duc x x (%) do Pong)
(mau) (mau)
Xa MKS1 Chubi S’\,l\l ig i S’Z 20°50'44,9"N
Thanh Oai ngu T 58 1 17 105°44'57,6"E
X4 vkgy  Chubi S,\'l\' 32 f i*g 20°54'24,7"N
Binh Minh la ™ a 1 24 105°43'53,7"E
Chubi SN 27 2 T4 0°53'36,9'N
MKS3 ey N 34 ! 29 105°4334.9"E
TT 46 1 2,2 !
Phuong Chubi SN 23 2 8,7 20°48'21,6"N
Chuong My MKS4 u N 31 1 3.2 105°44'36,2"E
ng My net TT 52 1 1,9 '
Chubi SN 25 2 8,0 20°50'03,4"N
MKSS la N 38 1 26 105°45'35,8"E
TT 44 1 2,3 !
Chubi SN 32 3 94 0°56'49,0"N
MKSE ey N 26 ! 38 105°4308,1°E
Phuong T 49 1 2,0 ’
Yén Nghia Chubi SN 17 1 59 20°56'23,1"N
MKS7 tiéu N 24 1 4,2 105°43'38,3"E
TT 45 1 2,2 !
Tong cong 742 29

MKS - Mdu ky sinh; SN- Sau non; N-Nhgng, TT- Trucng thanh

Bang 1 cho thdy, téng s6 miu thu
thap 742 mau & cac pha phat duc (su non,
nhong va truéng thanh) trén ba gidng chubi,
¢6 29 mau ghi nhan bi nAm ky sinh, chiém
ty 1€ trung binh 3,9%. Trong d6 & pha séu
non c¢6 ty 1& nhiém cao nhét tir 5,9 - 9,4%,
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tiép dén 1a pha nhong tir 2,4 - 4,2% va thip
nhit & pha trudng thanh tir 1,7 - 2,4%. Tur
két qua trén budc dau cho thdy nim ky sinh
ngoai ty nhién c6 mat & hau hét cac ving
diéu tra, trén cac giéng chudi va pha su non
¢6 ty 1& nhidm cao, két qua nay phi hop véi
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nhan dinh cua cac tac gia (EI Husseini,
2019; Wu va cs., 2021). Pay la két qua
nghién ctru budce dau va ghi nhan ty 18 voi
voi dyc than chubi bi nhiém ndm ky sinh
dau tién ¢ Viét Nam. Ngudn nim nay rat c6
tiém ning cho viéc khai thac, img dung la
tac nhan sinh hoc trong quan ly, phong
chéng voi voi duc than chudi c6 hiéu qua.
Cac mau vat bi nhidm nam ky sinh
nay duoc ky hiéu (mé hoa) theo tén, giéng
chudi va dia diém thu mau mang vé phong
thi nghiém phéan lap (tach dong). Lua chon
dong ndm c6 kha ning phat trién tdt, tao bao
tir nhanh va manh trén moéi truong nudi ciy
dé mo ta dac diém hinh thai, cau trdc bao tu,
canh bao tir phén sinh, giai trinh ty gen va
thir kha ning ky sinh déi véi voi voi duc

N

than chudi trong phong thi nghiém.
3.2. Dic diém, tri¢u chirmg nim ky sinh
voi voi duc than chudi

Sau non tir tudi 1 dén tudi 4 duc vao
be than gia dé an mé mém, tao cac duong
ngoan ngoéo bén trong than. Tur tudi 5 d&én
tudi 6, sdu chuyén sang duc ra phia ngoai be
dé 1am kén va hoa nhong, day 1a giai doan
thuan lgi cho nim ky sinh xam nhap. Két
qué didu tra ngoai dong rudng va thi nghiém
trong phong cho thiy, nam M. anisopliae ky
sinh cha yéu trén sau non tudi 4-6, nhong va
truong thanh. Sau non khoe manh c6 co thé
mau vang nhat ddng nhét, dau nau sim, biéu
bi cing bong, khong c6 biéu hién nhidm
nam va di chuyén linh hoat (Hinh 1A).

Hinh 1. Triéu chimg sau non voi voi duc than chudi O. Longicollis bi nhiém nam ky sinh
(M. anisopliae).
A-Siu non khée (khong bi nhiém nam); B-Sau non tuéi 5 bi nhiém nam sau 4 ngay;
C- Sdu non tuéi 5 bi nhiém nam sau 7 ngay; D-Truong thanh nhiém ndm ky sinh sau 10 ngay

Triéu chimg dién hinh cia Vi Voi
duc than chudi bi nim ky sinh dugc ghi
nhan chu yéu & sau non tudi 4-6. Khoang 4-
5 ngay sau khi nhiém M. anisopliae, sau
giam an, di chuyén chdm chap va chét sau
6-7 ngay. Co thé sau chét ban du ciling,
chuyén mau nau vang, chua c6 16p nam rd
rét. Vai ngdy sau, cic soi ndm mau tring
xuat hién trén cic dot bung, cic khdp
(truong thanh) ri lan dan bao phii toan bo
bé mit co thé. Lop nim sau d6 chuyén sang
mau xanh lam, co thé vat cha kho top va
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thuong bién dang (Hinh 1B, 1C, 1D).
3.3. Pic diém hinh thai ciia s¢i nAm va
bao tir

O diéu kién phong thi nghiém c6
nhiét do 25°C, am d6 85% va duoc nudi cay
trén moi truong PDA & c&c ngay theo doi
cho thay; Sau 3 ngay nudi cdy khuan lac
Xuit hién dang tron, kich thudc tan nam nho
tir 0,8 - 1,2 cm, ¢ mau trang sira hoi vang,
bé mit tron nhan. Mit sau dia thach d6i mau
khong ro rét (Hinh 2-1a,b). Sau 7 ngay nudi
cdy, khuan lac phat trién véi téc d6 nhanh

D3 Xuan Pat va cs.
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hon, dwong kinh tan nAm dat 2,7 - 2,9 cm va
c6 sy thay ddi mau sang xanh nhat. B& mat
tan nim bit dau xuét hién 16p bao tir min,
ria déu. M3t sau dan chuyén mau vang nhat
(Hinh 2-2a,b). Sau 10 ngay, tan nim c6
duong kinh dat 5,7 - 5,9 cm va sau 14 ngay
tan nam moc phu kin bé mit dia, khuan lac
c6 mau xanh xam, bé mat hoi phong Ién do

I6p bao tir day dac. Mat sau xuat hién mau
nau sam, tap trung ré ving trung tam tan
nidm (Hinh 2-3a,b). Két qua nghién ciru nay
phu hgp véi mo ta cua tac gia Samson va
cs.,1988 va cac tai liéu phan loai ndim ky
sinh con tring, trong d6 tan nam c6 mau
xanh dac trung cua bao tr M. anisopliae
trén moi truong PDA.

Hinh 2. Hinh thai cua tan nam ky sinh (M. anisopliae) trén méi trudng PDA sau cac ngay nudi cly.
Hinh 1- sau 3 ngay nuéi cdy (1a-mdt trude va 1b-mdt sau); Hinh 2- sau 7 ngdy nuéi cdy (2a-mdt trudc va
2b-mat sau) va Hinh 3- sau 10 ngay nudi cay (3a- mat trudce va 3b- mat sau)

Trén moi trudng PDA, soi ndam phat
trién manh, dang soi dai, phan nhanh déu,
khong mau (hyaline), duong kinh trung
binh khoang 2,5-3,5 um. C&c s¢i phan
nhanh hinh chir V hoic chit Y 1a dic diém
dién hinh cua chi Metarhizium (Hinh 3A).
Soi nim mang cac canh bao tir

(conidiophore) phét trién doc theo chiéu dai
soi chinh. Canh bao tr ngan, phan nhéanh
xen k& va mang céac bao tir don bam thanh
chudi ngian ¢ dau. Kiéu sip xép nay tao
thanh hinh dang dac trung c6 hinh céi
“chéi” (Hinh 3B).

Hinh 3. Dic diém hinh thai ciia ndm ky sinh (Metarhizium anisopliae) trén méi truong PDA sau
10 ngay nudi cay.
A-Sgi nam; B - Soi nam va canh bao ti; C- Bao tir phdn sinh cua nam

Bao tur ¢ hinh elip dai dén hinh tru
ngan, kich thudc do dugc trung binh khoang
5,2-7,0 um chiéu dai va 1,9 - 2,5 pm chiéu
rong. Bao tu don, khong mau, vach mong
va phan b roi rac hoic thanh cum nhé

https://tapchidhnlhue.vn
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(Hinh 3C). Céc dac diém hinh théai quan sat
dugc hoan toan phu hop véi md ta loai nim
M. anisopliae cua c4c tac gia Samson va cs.,
1988; Kepler va cs., 2014. Sy hién dién ctua
soi ndm phan nhanh manh, canh bao tir phat
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sinh tir soi chinh va bao tir hinh tru nho la
cac dac diém quan trong dé nhan dang va
phan loai.
3.4. Két qua dinh danh chiing nAm bing
ky thuit sinh hoc phén tir

Két qua tim kiém trinh tu twong dong
trén co s& dir liéu GenBank tai NCBI

(https://www.ncbi.nlm.nih.gov/) cho thiy,
trinh ty ITS cua CAc mau nghién ciru c6 do
tuong dong 99,81% voi trinh ty cua cac
ching Metarhizium anisopliae (m& gen
EPF2b), Metarhizium anisopliae (mad gen
MeanHA18C01), Metarhizium anisopliae
(ma gen MeanHN29B02).

QOM373002.1 Metarhiziumanisopliae MeanHA18C01

Metarhizium anisopliae

81 OM372850.1 Metarhizium anisopliae MeanHN29B02

OP856950.1 Metarhizium anisopliae EPF2b

84) MWI13565.1 Metarhizium anisopliae SC51B06

MWI13603.1 Metarhiziumanisopliae SC55002
94[ NR_132020.1 Metarhizium globosum ARSE- 2596
NR_132019.1 Metarhizium acridum ARSEF 748¢
QOM372861.1 Metarhizium anisopliae MeanHEO2A02
MHA83865.1 Metarhizium anisopliae MaGX19S02
NR 1662201 Metarhizium baoshanense CCTCC M2016589
NR_152952.1 Metarhizium mejus ARSEF 1914
NR_198026.1 Metarhizium brachyspermum IRV 65744
NR_175628.1 Metarhizium phasmetodeae BOC 49272

005

NR_175102.1 Epichioe uncinata CBS 235.89

Hinh 4. Cay phat sinh chung loai duoc xdy dung bang phan mém MEGA 6 (Molecular
Evolutionary Genetics Analysis version 6). Chung Epichloe uncinata CBS 235.89 dugc str dung nhu
mau outgroup (nhém ngoai).

Cay phat sinh chung loai (Hinh 4)
duoc xay dung dua trén trinh ty gen ITS cua
loai M. anisopliae theo phuong phap
Maximum likelihood. véi cong cu IQ-
TREE cung m6 hinh “GTR+F+G4” va udc
lwong gi4 tri bootstrap v6i 1.000 1an Lip lai.
Cay pha hé dugc doc bing phdn mém
Figtree va dwoc hiéu chinh bai phan mém
Adobe Tllustrator. Két qua cho thdy, cac
miu ndm nghién ciu (MKS1, MKS2,
MKS3, MKS4, MKS5, MKS6 va MKS7)
tao thanh nhanh véi cac chung so sanh da
dinh danh la Metarhizium anisopliae (nhu
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MeenH1A18C01, MeenHN29902, EPF2b,
CBS 610.92,...). Tir két qua nay co thé
khing dinh cac ching nim d3 thu thap va
phan 1ap duoc tai cac ving nghién ciru déu
thudc loai M. anisopliae.
3.5. Két qua thir nghiém kha ning ky sinh
ciia nAm trén voi voi duc than chudi trong
diéu kién nha luéi

Thi nghiém duoc tién hanh trén ba
pha phat duc ctia voi voi dyc than chudi (sau
non, nhong va truéng thanh) véi sb lugng
mau bang nhau (30 ca thé mdi pha) trong
diéu kién nhiét do 25,6°C va do am 85,4%.

D3 Xuan Pat va cs.
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Két qua theo ddi ty 18 bi ky sinh & cac thoi
diém 3, 5, 7 va 14 ngay sau xur Iy (NSXL)

duoc trinh bay ¢ Bang 2.

Bing 2. Kha nang ky sinh ctia M. anisopliae & cac pha phat duc ciia voi voi duc than chudi trong
phong thi nghiém (Vién Bao vé thyc vat, ndim 2025)

Ty 1€ bi ky sinh sau cac ngay xir 1y (%)

Pha phat duc 3 NSXL 5 NSXL 7 NSXL 14 NSXL
TN b/c TN b/c TN b/c TN b/c
Sau  Tudi3-4 2,8%03 0 68+11 0 13,7+17 0 185+18 0
non Tubi5-6 4,2+05 0 124+14 0 223+21 0 319+24 0
Pha nhong 3,2+0,2 0 56+0,7 0 12,4+12 0 126+12 0
Trudng thanh 1,3+0,6 0 47+04 0 85+0,9 0 104+11 0

Diéu kién thi nghiém nhiét do 25,6°C va dm do 85,4%, sau dau * 1a 40 1éch chuan (£ SD) )
NSXL- Ngay sau xu ly; TN- Thi nghiém; D/c- Doi chirng (khong xuw Iy, dwoc cach ly voi nguon nam)

Sau non la pha bi ky sinh cao nhét,
dic biét & cong thirc (SAu non tudi 5-6) véi
ty 18 bi ky sinh 1én téi 31,9% sau 14 NSXL,
so voi 18,5% & cong thic (sau non tudi 3-
4). Su chénh léch nay cho thiy siu non &
tudi 16n d& bi nhiém nam hon c6 thé do cu
tao 16p da (vo kitin) mong hon, bé mit tiép
xuc voi bao tir ndm nhiéu hon. Két qua

| A B!

nghién ctru nay phu hgp vdi nhan dinh cta
mot sb tac gia khi nghién ctru vé ndm ky
sinh trén sau khoang, rudi duc qua, dau tam
va siu to. (Quesada-Moraga va cs., 2006; de
Faria va Wraight., 2007 va El Husseini,
2019 va Shehzad va cs,. 2021) cho rang siu
non tudi 16n (4-5) bi nhiém cao hon so voi
tudi nho (tudi 2-3).
3 )

Hinh 5. Triéu chtmg sau non Voi Voi 'c;iuc than chui O. longicollis bi nhiém nim ky sinh (M. anisopliae).
A-Sdu non tuoi 4-5 khoe (doi chimg); B-Sau non tudi 3-4 bi nhiém nam sau 7 ngay;
C-Sdu non tudi 5-6 bi nhiem nam sau 7 ngay; D-Trudng thanh nhiém nam ky sinh sau 7 ngdy

O pha nhong, ty 18 ky sinh ting theo
thoi gian tir 5,6% (sau 5 NSXL) Ién 12,6%
(sau 14 NSXL). Vi sau khi nhiém ném, sau
khong chét ngay ma van tiép tuc phat trién
va héa nhong, qua trinh chuyén pha dién ra
nhanh hon do co thé sau non bj suy yéu, c6
lién quan dén tac dong cua nadm 1én hé nodi
tiét. Trong khi d6, pha truéng thanh cho
thiy c6 ty 1¢ ky sinh thap nhit chi 10,4% sau
14 NSXL. Hién tuong nay cling dugc ghi
nhan boi cac tac gia Feng va cs. (1994);
Nguyén Vian Cuodng va cs. (2015) va Borges
va cs. (2018) khi nghién ciru hiéu qua cta

https://tapchidhnlhue.vn
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nam M. anisopliae va B. bassiana ky sinh
trén sdu keo mua thu (S. frugiperda), sau
khoang (S. litura), sau hai ngo, bong (H.
zea) va sdu to (P. xylostella). Két qua
nghién ctru budc dau nay cho thdy M.
anisopliae 13 mot loai ndm ky sinh co tiém
nang rng dung cao trong phong trir sinh hoc
vOi Vi duc than chudi. Tuy nhién, ty 1& ky
sinh ngoai déng rudng con thip, cho thiy
can c6 thém cac nghién ctru, thir nghiém
tiép theo nham tng dung kiém soat sau hai
n6i chung va voi voi duc than chudi noi
riéng c6 hi¢u qua.
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4. KET LUAN

Da thu thap duoc 29 mau bi nam ky
sinh voi voi duc than chudi (O. longicollis)
trén cac gidng chudi ngy, chudi 14 va chudi
tiéu tai viing trong chudi ven song Pay & cac
xa/phuong Thanh Oai, Binh Minh, Quan Bi,
Chwong My va Yén Nghia thuéc Thanh phd
Ha Noi.

Ngoai dong rudng, & pha sau non cé
ty 1& bj nhiém nim ky sinh cao nht tir 5,9-
9,4%, tiép dén 1a pha nhong 1a 2,4-4,2% va
truong thanh 1a 1,7-2,4%. Thoi gian ndm
phat sinh chu yéu tir thang 9 dén thang 2
nam sau.

Dua trén md ta dic diém hinh thai soi
nam, bao tir va bang k¥ thuat sinh hoc phan
tir d3 xac dinh duoc lodi nAm ky sinh trén
voi voi duc than chudi la Metarhizium
anisopliae v6i muc do twong dong dén
99,81%.

Trong diéu kién phong thi nghiém,
kha ning gdy nhiém ciia nam M. anisopliae
dugc ghi nhan: sau non tudi 3-4 ¢6 ty 18 bi
nhidm 18,5%, sau tudi 5-6 c6 ty 1& bi nhiém
cao nhat 1a 31,9%, pha nhong 12,6% va
trudng thanh 10,4% sau 14 ngay xt ly.
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