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Abstract

Thrips are among common and important pests on Citrus worldwide. The survey of thrips species on Citrus
orchards was conducted in 2019 & 2020, in Hoa Binh province. The additional survey was also conducted in Ha
Noi and Tuyen Quang at the same time duration. The identification of thrips was based on the morphology and
molecular characters. Six species were recorded in the study sites; Thrips hawaiiensis (Morgan); Thrips sp. nr
hawaiiensis; Thrips andrewsi (Bagnall); Scirtothrips dorsalis Hood; Thrips coloratus Schmutz; and Haplothrips sp.
Three species were commonly found attacking Citrus flowers: Thrips hawaiiensis (Morgan); Thrips sp. nr
hawaiiensis; Thrips andrewsi (Bagnall); whereas Thrips dorsalis was found to attack young flushes. This study is
the first to record the presence of Thrips andrewsi and Thrips coloratus on citrus in Viet Nam.
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1. DAT VAN BE

Bo tri [a nhém cbn trung chich hat thudc bd
canh to (Thysanoptera), cé kich thuwéc nhd. Bo
tri la mét trong nhirng sau hai chinh va phé bién
trén nhiéu cay tréng, dic biét 13 céy an qua va
cay rau, lam anh huo’ng tric tiép dén ndng suét
va chét lwong san phdm néng nghiép. Bo tri gay
hai cac bo phan clia cay nhw chéi non, 1a, hoa va
qua. Ca trwdng thanh va sau non deu chich hat
xuat hién nhirng ddm nhd, bac, lam cho choéi cay
bi chun lai, cham phat trién, 14 bi bién dang, mét
mau, canh hoa bi bién mau, rung.... Léc non cla
cay bi bo tri hai tr& nén coi coc va phat trién kém.
Qua bi bo tri gay hai thwéng cé seo, thay déi
hinh dang, nhin chung thiét hai triec tiép do bo tri
géy ra lam gidm néng suat, chat lwong va gia tr
thwong phdm cda san phém Ngoai ra, mét so
loai bo tri con la vec to truyén bénh vi rat cho cay
tréng (Jones, 2009%). Thanh phan loai bo tri rat
phong phu, nhiéu loai bo tri da thuwc, gay hai trén
nhiéu loai cay trébng ndng nghiép. o, Viét Nam, da
thdng ké& dwoc 30 loai bo tri (Thysanoptera) hai
cay tréng néng nghiép (Pham V&n Ladm va cs.,
2013). Nhiéu loai bo tri dwoc ghi nhan 1a nhitng
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sau hai quan trong trén cay an qua co mdi, chung
gay hai cac glal doan phat trién cua cay, chdi, 4
non, hoa, qua (Smith et al, 1997, Childers &
Nakahara, 2006). Vi vay, x&c dinh thanh phan loai
bo tri hai rat quan trong dé lam co s& dé& xuét cac
bién phap quan ly ¢ hiéu qua phuc vu san xuét.

2. PHUONG PHAP NGHIEN CcUrU
2.1 Piéu tra thu thap mau bo tri trén cay c6 mui

Diéu tra dinh ky 1 lan/thang tai cac vuon cay
an qua cé mui & Cao Phong, Kim B6i va Hoa
Binh. Piéu tra ngAu nhién trén cac ruéng & trong
khu vuc diéu tra. Thu mau truc tiép cho vao tui
nilon mang vé phong thi nghiém. Tai phong thi
nghiém, mau dwgc quan sat dwdi kinh 1Up soi n0|
nhung vao cén 70% trong cbc nhypa dé dém sb
lwong bo tri non va bo tri tridng thanh. Mau bo tri
sau do6 dwoc ngam trong con 70% dé lwu git
mau, mau phuc vu gidm dinh bang trinh tw gen
duoc ngam trong cén tuyét ddi va gitr & -20°C.

Trong thdi gian nghién clru, ngoai dia diém
diéu tra chinh, duoc diéu tra bé sung & cac vung
trong cdy an qua cé mui & Ha Noi, Tuyén Quang,
Hung Yén (chi tiét & bang 1 & bang 2), dia diém
duwoc ghi & bang 2.

2.2 Lam méu tiéu ban

M&u bo tri dwoc lam sach va gan tiéu ban cb
dinh lau dai theo cac bwédc lam mau lam cla
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Sirisena et al., 2014, tom tat nhw sau: Lam sach
mau bang dung dich KOH (10%), lam khé béng
dung dich cén 70% va 95%, sau d6 ngadm dau
dinh hwong, gdn mau bang keo dao, say & 40°C.

2.3 Phan btich trinh tw gen ctia cac mau bo
tri thu thap dwoc

Tach chiét DNA: St dung mau méi thu hoac
mau da dwoc bdo quan trong con tuyét dbi & -
20°C dé tach chiét DNA. M&i mau sé la mét ca
thé bo tri. Bo kit dé tach chiét DNA st dung sé |
QlAamp DNA Micro Kit (QIAGEN Pty Ltd,
Australia, Doncaster, Victoria, Australia).

Nhan gen: gen ty thé (Mitochondrial
cytochrome oxidase subunit | (COIl) gene, s
dung doan mdi sau: (theo Simon et al., 1994):

C1-J-1751: 5-GGA TCA CCT GAT ATA
GCATTC CC-3°

C1-N-2191: 5°-CCC GGT AAA ATT AAA ATA
TAA ACT TC-3

Thanh phan phan ng PCRL: M&i phan trng
PCR c6 dung tich 1a 20 hodc 25 pL, gébm c6
cac thanh phan sau: 0.05 U/mL Taq
polymerase (GoTaq® Flexi DNA Polymerase,
Promega Corporation); 1 x manufacturer’s
buffer; 0.2 mM dNTPs; and 0.4-0.8 mM each
primer, 1.6 mM MgCl..

Tinh sach sa&n pham PCR theo phwong phap
str dung EXoSAP (Exonuclease | (New England
Biolabs® Inc., Ipswich, Massachusetts, USA) va

shrimp alkaline phosphatase (Promega). Gidi
trinh tw gen va phan tich trinh tw gen: glri mau
san phdm PCR da tinh sach dé giai trinh tw & 1st
BASE DNA Sequencing Services, Malaysia.
Trinh tw gen dwoc phan tich st dung phan mém
ChromasPro (Technelysium Pty Ltd. Australia),
va MEGA6 (Molecular Evolutionary Genetics
Analysis Version 6.0). So sanh v&i cac trinh tw
doan gen da c6 & ngan hang gen (GenBank),
xay dwng cay pha hé.

3. KET QUA NGHIEN CU'U VA THAO LUAN

3.1 Thanh phan loai bo tri trén cay an qua
c6 mui tai Hoa Binh

Trong thoi gian tr ndm 2020 va nam 2021,
qua qua trinh diéu tra, thu thap va giam dinh
da xac dinh dwgc 6 loai bo tri gay hai cay an
qua cé mui & Hoa Binh, Tuyén Quang, Hwng
Yén va Ha Néi: Thrips hawaiiensis, Thrips. sp.
nr hawaiiensis, Thrips andrewsi, Scirtothrips
dorsalis, Thrips coloratus va Haplothrips sp.
(bang 1). Trong d6, cac loai phd bién co tan
suat bat gap cao trén cay cé mui & ving
nghién ctru gdom co6 03 loai hai trén hoa Thrips
hawaiiensis, Thrips. sp. nr hawaiiensis, Thrips
andrewsi, va 01 loai hai chéi, 1a, canh non va
qua non la Scirtothrips dorsalis. Hai loai con lai
(Thrips coloratus va Haplothrips sp.) c6 tan
suét bat gap thép.

Bang 1. Thanh phan loai bo tri thu thap trén cay an qua cé mui & Hoa Binh ndm 2020-2021

Stt Loai bo tr Ho Bgiir:i‘” Dia diém phan bd TSXH
1 Thrips hawaiiensis Thripidae Hoa Doéng Anh va Gia Lam - Ha Noi +++
(Morgan) Van Giang - Hung Yén
Ham Yén - Tuyén Quang
Cao phong va Kim B6i - Hoa Binh
2 Thrips sp. nr Thripidae Hoa Béac Tl Liém, Ha Noi ++
hawaiiensis Cao phong va Kim B6i - Hoa Binh
Ham Yén - Tuyén Quang
3 Thrips andrewsi Thripidae Hoa Cao phong va Kim B6i - Hoa Binh ++
(Bagnall)
4 Scirtothrips dorsalis | Thripidae La, qud | Boéng Anh va Gia Lam - Ha Noi +++
Hood non Van Giang - Hung Yén
Ham Yén - Tuyén Quang
Cao phong va Kim B6i - Hoa Binh
5 Thrips coloratus ThripOlaand idae boéng Anh - Ha Néi, +
Schmutz Kim Bbi - Hoa Binh
6 Haplothrips sp. Phlaeothripidae Hoa boéng Anh - Ha Néi, +
Kim Bbi - Hoa Binh
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Trong sb cac loai bo tri ghi nhan trén cay &n
qué cé mui, hai loai Thrips andrewsi va Thrips
coloratus 1an dau ghi nhan & Viét Nam. Theo
coéng bb gan day, trén cay cé mui tai Cao Phong
(Hoa Binh), cac tac gid Ha Quang Diing va
Ha Quang Hung| (2004) d& ghi nhan thanh phan
bo tri hai trén cay c6 mui & ving nay gbm cé 2
loai S. dorsalis va Thrips flavus, v&i ty 1€ ghi nhan
twong rng la 68,39% va 31,61%.

3.2 Piém hinh thai chinh cta cac loai bo tri
thu thap trén cay an qua cé mui

Loai Thrips hawaiiensis: trwdng thanh cé
canh, con cai ¢ bung mau den, dau va nguc
mau vang cam, con co thé mau hoi vang tai.
Phan dau c6 cac l6ng cirng mat don ndm ngoai
vi tri tam giac mét don. Dbt ngwc trwdc co cac
vét soc, véi mot doi 16ng clrng & gitra. D6t nguc
gitta c6 cac duwong ké gan véi mét trudc co
quan cam glac hinh chuéng. D6t nguc sau cé
dang nép gap & phia trén, 16ng cirng & gitra xuat
phat tir mép ngoai phia truwdc, c6 co quan cdm
giac hinh chuéng (hinh 1A & B). Canh trwéc c6 3
I6ng clrng & gilra canh, manh ném co léng cirng
& gan mép ngén hon so v&i 16ng cing & vi tri
mép. Phan bung, dét bung tht 2 c6 4 léng cirng
bén, dét 3 c6 cau tric dang hinh lwgc hoan thién

o

nhitng hoi ngén (hinh 1C). Cac dét tir 3 dén 7 co
12-25 16ng ctrng. Rau dau co 7 dét, dét thir 3 co
mau vang, cac dot con lai c6 mau den (hinh 1D).

Hinh 1. Bac diém hinh thai mau lam cla trwéng
thanh céi T. hawaiiensis

3

Hinh 2. B&c diém hinh thai cta loai T. andrewsi hai cam, con cai (trai), va con duc (phai)
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Loai Thrips andrewsi: V& d&c diém hinh thai
loai T. andrewsi c6 khac biét ro rét so véi loai
T. hawaiiensis, co thé loai T. andrewsi mau den

ca phan dau nguc va bung (Hinh 2). Rau dau loai
T. andrewsi c6 6 dot, dot rau thtr 3 mau vang,
céac dot con lai mau nau toi (Hinh 3).

Hinh 3. M&u lam trwéng thanh céi loai T. andrewsi

Loai Scirtothrips dorsalis: Kich thuéc co thé
nhd, manh, dai khoang 1,5mm, mau cam dén
vang, canh mau dam va cé l6ng & phia cudi
(Hlnh 4). Con cai trwdng thanh thwo’ng dé trirng
& phan mo6 mém, gan cudng qua, hodc & 14 non
gan v@i gan chinh. Bo tri thuwdng hai bd phan non

cla cay, |4 chdi, hoa va qué non. Trén qua, bo tri

thwong wa thich gay hai & nhivng vi tri dwoc bao
vé nhw & dwdi cubng qua. Dac diém mo td mau
tiéu ban cta S. Dorsalis cho thay: con céi trwéng
thanh co canh, co thé mau vang, véi cac vét nau
den & gitra cac dbt bung tir thr 3 dén thir 7.

Hinh 4. Hinh thai loai S. dorsalis hai cam tai Hoa Binh

Loai Thrips coloratus dé phan biét véi cac loai
bo tri khac béi dac diém co thé con cai trwéng
thanh mau vang, dét bung thr 9 mau nau, cac
dbt bung thtr 3 dén thir 8 cé thé mau nau hoac
nau nhat. Rau dau c6 7 dét (Hinh 6).

y .

Hinh 5. Hinh thai trdng thanh cai loai
T. coloratus trén cay cam tai Hoa Binh



Két qua nghién cru Khoa hoc

BVTV — S6 5/2022

3.2 Dac diém trinh tw gen cta doan gen ty thé COl va ITS

Bang 2. Théng tin vé cac mau bo tri T. hawaiiensis va T. andrewsi
da dwoc str dung phan tich trinh tw gen trong nghién ciru nay

KY hicu Loai Ky cha Thoi gian Pia diém thu mau
mau thu thap
ThO33 Thrips hawaiiensis Chanh (Citrus 10/2019 Cao Phong - Hoa Binh
limonica Osbeck)
Th034 Thrips hawaiiensis Cam 2/2020 Cao Phong - Hoa Binh
(Citrus sinensis)
Th051 Thrips hawaiiensis Ché (Thea 3/2020 Tam Diép - Ninh Binh
sinnensis Seem.)
Th054-1 Thrips sp. nr hawailensis Cam 3/2020 Bac Tw Liém - Ha Noi
(Citrus sinensis)
Th054-2 Thrips sp. nr hawailensis Cam 2/2020 Bac Tw Liém - Ha Noi
(Citrus sinensis)
ThO58 Thrips hawaiiensis Chuéi (Musa 3/2020 Tam Diép - Ninh Binh
paradisiaca L.)
Th068 Thrips sp. nr hawailensis Ot 3/2020 Gia Lam - Ha Noi
(Capsicum annum L.)
ThO75 Thrips hawaiiensis Cam 3/2020 Bac Tw Liém - Ha Noi
(Citrus sinensis)
Th109 Thrips hawaiiensis Cam 4/2020 Kim Béi - Hoa Binh
(Citrus sinensis)
Th056 Thrips andrewsi Cam 3/2020 Kim B6i, Hoa Binh
(Citrus sinensis)
Th063 Thrips andrewsi Cam 3/2020 Kim Béi - Hoa Binh
(Citrus sinensis)
ThO64 Thrips andrewsi Cam 3/2020 Cao Phong - Hoa Binh
(Citrus sinensis)
Th120 Thrips andrewsi Cam 1/2021 Kim B6i, Hoa Binh
(Citrus sinensis)
Th121 Thrips andrewsi Cam 1/2021 Kim Béi - Hoa Binh
(Citrus sinensis)
Th122 Thrips hawaiiensis DPon bubt 1/2021 Kim Béi - Hoa Binh
(Bidens pilosa L.)

Dé khang dinh lai cac két qua phan loai bang
d&c diém hinh thai truédng thanh, chung toi da st
dung phuong phap phén loai béng sinh hoc phan
ttr dwa vao doan gen ty th& COIl va doan gen
ITS. Trén cay an qua c6 mui, ching téi da tach
chiét va nhan gen thanh céng hai doan gen COI
va ITS cla cac mau bo tri hai cay an qua cé mui,
va mau cua loai T. hawaiiensis trén cac ky chi
khac dé& so sanh. Trinh tw doan gen ty thé
barcoding ctia cac mau bo tri thu duoc trén cay
&n qua cé mui gdm c6 659 cap nucleotid. Két qua
BLAST (Basic Local Alignment Search Tool) cho

théy cac mau T. hawaiiensis thu dwoc trén cay
an qua cé mui va cac cay tr6ng khac tai Viét Nam
twong dong véi cac mau cla loai nay trén ngan
hang gen véi mic dd twuong dong 100%.
Twong tw nhw vay, loai T. andrewsi cling cé
trinh ty gen twong déng véi cac doan gen
twong ng trén ngan hang gen, mirc dd twong
ddéng 100%. Két qua nay cung véi cac dic
diém hinh thai cho phép khang dinh thanh
phan loai bo tri hai cay &n qua cé mui & céac
vung nghién cu trong thoi gian tv thang 9
nam 2019 dén thang 4 nam 2020.
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Thrips sp. nr. hawaiiensis 054-1
MF686687.1 Thrips palmi

— Thrips sp. nr. hawaiiensis 054
KF144144.1 Thrips palmi

— ! Thrips sp. nr. hawaiiensis 068

Thrips hawaiiensis Th109
KX233567.1 Thrips hawaiiensis

96
9| Thrips hawaiiensis Th109_1

7
Thrips hawaiiensis Th075
Thrips hawaiiensis Th058

g7]| Thrips hawaiiensis Th033
Ll Thrips hawaiiensis Th034
28 MN893764.1 Thrips hawaiiensis

o7 Thrips hawaiiensis Th051

] Thrips hawaiiensis_Hoa don buot

KX424957.1 Thrips hawaiiensis
KX622317.1 Thrips andrewsi
KX622348.1 Thrips florum

Thrips sp. 055
HM246172.1 Thrips andrewsi
83| 74} Thrips andrewsi DY
Thrips andrewsi Th064
Thrips andrewsi Th063
Thrips andrewsi Th056
JF839918.1 Thrips florum
L KM485667.1 Thrips panispinus
— Thripidae Th092
100 b————— Haplothrips Th016

31

99

U |
0.2

Hinh 6. Cay phat sinh chiing loai Maximum Likelihood (ML) viing gen ty thé (COI) clia cac loai
T. hawaiiensis & T. andrewsi va cac doan trinh ty twong trng cla cac Iqéi tré‘n ngan hang gen.
Phan tich theo céng thirc Kimura 2-parameter model st dung phan mém MEGAGB.
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So v&i cac cong bd trwdc day, thanh phan
loai bo tri ghi nhan trén cay an qua cé mui tw
thang 9 nam 2019 dén thang 4 nam 2021 cé
nhiéu khac biét. Theo két qua nghién cru cta
Ha Quang Diing va |[Ha Quang Hungl (2004), cac
loai bo tri gay hai cay an quad cé mui gdbm co:
Thrips  dorsalis, Thrips hawaiiensis va
Frankliniella intonsa. Tuy nhién, trong th&i gian
diéu tra chwa ghi nhan loai Frankliniella intonsa
hai cdy c6 mui tai Héa Binh. Trong sb cac loai
bo tri ghi nhan trén cay an qua cé mui thi hai
lodi T. andrewsi va T. coloratus l4n dau tién
duwoc ghi nhan trén cay an qua coé mui & Viét
Nam. Trong khu vwc, T. andrewsi dwoc ghi
nhan hai cay trén cay an qua cé mui & Van
Nam, Trung Quéc (Wang et al., 2013). Ciing
theo Wang et al., 2013, T. hawaiiensis l1a loai
phd bién nhét trén cay an qua cé mui & Van
Nam, Trung Quéc. M6t trong hai loai lan dau
duwoc ghi nhan & Viét Nam, loai T. coloratus
phan bd rong rai tir Pakistan t&i Nhat Ban,
Australia, trén nhiéu loai cay ky cha
(Mound 2002).

4. KET LUAN

Thanh phan bo tri trén cay an quéa c6 mui &
Hoa Binh va mot s6 diém diéu tra bd sung da ghi
nhan 6 loai bo tri 96m cd Thrips hawaiiensis
(Morgan); Thrips sp. nr hawaiiensis; Thrips
andrewsi (Bagnall); Scirtothrips dorsalis Hood;
Thrips coloratus Schmutz; Haplothrips sp. Trong
doé 3 loai phd bién gay hai trén hoa la Thrips
hawaiiensis (Morgan); Thrips sp. nr hawaiiensis;
Thrips andrewsi (Bagnall) va mét loai hai chéi
chinh 1a Scirtothrips dorsalis Hood. Trong sb cac
loai bo tri thu thap va xac dinh duoc trong nghién
clru nay, c6 2 loai méi 1an dau tién ghi nhan &
Viét Nam, la Thrips andrewsi va Thrips coloratus.
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