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Abstract

Mealybugs are common pests on Citrus trees worldwide. The 2020 & 2021 survey in Hoa Binh, Viet Nam
found five species: citrus mealybug (Planococcus citri (Risso), cocoa mealybug (Planococcus lilacinus
(Cockerell)), spherical mealybug (Nipaecoccus viridis (Newstead)), citriculus mealybug (Pseudococcus cryptus
(Hempel)) and mango mealybug Rastrococcus invadens Williams. The morphology of these species matches with
the published descriptions. The identities were also confirmed by molecular characters.
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1. DAT VAN BE

Rép sap gia (mealybug)  [Hemiptera:
Pseudococcidae] pho bién va gay hai nghiém trong
trén nhiéu loai cay tréng nong nghiép, trong doé cé
nhém cay an qua. Rép sap gia gay hai lam cho cac
dot non bj xoan lai, 14 bi rung, cay phat trién cham,
nang suét va chat lwong gidm. Dich mat do rép sap
gia tiét ra con tao diéu kién cho ndm mudi den phat
trién lam anh hwéng truc tlep t&i qua trinh quang
hop cla cay va lam gidam mau ma cla san phdm
qua twoi. Rép gay hai va mudi den xuét hién trén
qua lam anh huo’ng truc tlep toi gia tri thuqng
pham clia san pham qud. Ddi véi nhivtng loai qua
xuét khau, viéc ton tai rép trén qua sé lam rao can
khi xu4t khau sang nhitng nuwdc ma cac loai rép
sap nay la déi twong kiém dich.

Nhiéu loai rép sap gid rat da thwc nhw loai
Planococcus citri c6 ky chd la 193 chi thyc vat
thubc 85 ho thye vat, trong d6 cé céac loai cay tr6ng
quan trong nhw cay c6 mui, dira, xoai, na, nho, cay
trong ho hoa thdo, ho bau bi, ca phé, ... Loai
Pseudococcus longispinus gay hai trén 167 chi
thwe vat thuéc 82 ho thuc vat. Loai Rastrococcus
invadens gay hai trén 53 chi thuwc vat thuée 28 ho
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thiee vat (Garcia Morales et al., 2016). Cay an qua
co6 mui la ky chu pho bién ctia nhiéu loai rép sap
gid, vi vay thanh phan rép sap gia da dwoc ghi
nhan gay hai trén cay cé mui rat phong phu. Theo
ScaleNet, trén thé gidi co t&i tbng sb 70 loai rép
sap gia (Pseudococcidae) da dwoc ghi nhan gay
hai trén cay c6 mui (Garcia Morales et al., 2016).
Trong sb cac loai rép sap gia ghi nhan gay hai cay
&n qua co mui, Planococcus citri gay hai phd bién &
hau khép cac viing trong cay c6 mui, rép gay hai ca
bo phan trén mat dat va dwdi mat dat. Boi véi cay
an qua & bang California, rép sap gia hai nghiém
trong nhét trén cay &n qua cé mui, ngoai ra chung
cung gay hai trén cac cay an qua khac nhw cay an
qua hach va qua Iwu, tuy nhién rat hiém murc do hai
dén ngudng phong triv. Rép sap gla cling tAn cong
nho, mét lodi rép sap gid méi xam lan gay hai ca bo
phan trén mat dat va dwdi mét dat (Flint, 2019).

Thuc hién dé tai nghién ctru khoa hoc va cong
nghé cip b Néng nghiép & PTNT ‘Nghién ctru bién
phap phong chdng rép sap gia (Pseudococcidae)
gay hai mét sé loai cay &n qué quan trong theo
huwéng sinh hoc’, chdng téi da tap trung nghién
clru dé cap nhat va xac dinh thanh phan loai rép
sap gia hai cay an qua cé mui tai Hoa Binh.

2. PHPONG PHAP NGHIEN CcUU

2.1 Thu thap mau rép sap gia hai cay an
qua cé mui

Mau rép sap gid va bo phan bi hai cla cay
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dwoc thu thap dinh ky 1 Ién/théng tinh Hoa Binh.
Thu thap rép sap gid & cac pha khac nhau dem
vé phong thi nghiém, nudi trwdng thanh lam mau
lam giam dinh.

2.2 Lam mAu va giam dinh mau

e Phuwong phap lam mau, gidm dinh mau

- Phwong phap 1y mau: Mau thu vé dwoc gilr
trong cac hop nhya cé hé théng théng thoang va
dwa vé phong thi nghiém dwoc bao quan trong
phong mat hodc ngan mat td lanh nhiét dé 9 —
10°C, lam mé&u trong vong 1 tuan

- X ly mau: Cac mau rép dwoc quan sat
dwéi kinh [Gp soi néi. Nhirng rép cai khong bi ki
sinh s& dwoc phan loai so bd va gilr trong con
70% cho lam méau tiéu ban, cac mau dé tach
DNA duwoc gilr trong cdn tuyét déi & - 20°C dé
tach DNA.

- Lam tiéu ban:

Cé4c ca thé rép cai moi buéc sang giai doan
trwdng thanh 1a thich hgp nhat. M&i mau lam tir
5-6 ca thé, chon nhitng ca thé rép méi trwéng
thanh, khong bi ki sinh... lam mau lam theo
phwong phap Sirisena et al. 2013.

- Giam dinh bang mét thuwdng théng qua cac
thiét bi quang hoc.

- Mb t& hinh thai: Mau lam sé dwoc gidm dinh

dwoi kinh hién vi va chup anh, mé ta cac bd phan
chinh cho phan loai. C4c mau rép sap gid duoc
bao quan, dinh loai theo phwong phap nghién ctru
cla Vién Bao vé thyc vat (1997), Williams (2004).

- Giam dinh bang k¥ thuat sinh hoc phan tir

+ Tach chiét DNA: S dung mau méi thu
hodc mau da dwoc bao quan trong con tuyét dbi
& - 20°C cho viéc tach chiét DNA. Bo héa chét
duing dé tach chiét 1a QlAamp DNA. St dung cac
cap mdi va quy trinh nhiét theo Silva et al. (2014)
va Wang et al. (2015).

3. KET QUA NGHIEN CU’'U VA THAO LUAN

3.1 Thanh phan loai rép sap gia hai cay an
qua cé mui

Két qua diéu tra thanh phan loai rép sap gia
hai cay an qua cé mui tai Hoa Binh da ghi nhan 5
loai rép sap gia thuéc ho Pseudococcidae, bd
Hemiptera, d6 la cac loai rép sap gid cam
(Planococcus citri (Risso), rép sap gia ca cao
(Planococcus lilacinus (Cockerell)), rép sap gia
hinh cau (Nipaecoccus viridis (Newstead)), rép
sap gai citriculus (Pseudococcus cryptus
(Hempel)) va rép sap gia xoai Rastrococcus
invadens Williams (Bang 1).

Bang 1. Thanh phan loai rép sap gia thudoc ho Pseudococcidae gay hai cay an qua cé6 mui
tai Hoa Binh (nam 2020-2021)

Stt Tén Viét Nam Tén khoa hoc Pia diém thu thap Vitri Mikc do
xuat hién bat gap
1 |Rép sap gid cam Planococcus citri (Risso) Cao Phong, Kim B6i | Than, 14, qua +
2 |Rép sap gia ca cao Planococcus lilacinus Cao Phong, Kim Béi L&, ré ++
(Cockerell)
3 |Rép sap gid hinh cAu | Nipaecoccus viridis Cao Phong, Kim Boéi L3, qua ++
(Newstead)
4 | Rép sap gia citriculus | Pseudococcus cryptus Cao Phong, Kim Boi 1a +++
(citriculus mealybug) | (Hempel)
5 |Rép sap gia xoai Rastrococcus invadens Cao Phong, Kim B6i La +
(mango mealybug) Williams

+: It, m&c d6 bat gap 5-25%
++; Trur\mg binh, mirc 53(?) bat gap >25-50%
+++: Nhiéeu, mirc d6 bat gap > 50%

Trong sb cac loai rép sap gid ghi nhan trén
cay an qua c6 mui, loai rép sap gia citriculus (P.
cryptus) phd bién c6 do bat gap cao & cac ving
nghién ctru, tuy nhién mat do cua loai rép sap

nay thuwong thap, thwdng ghi nhan trén 14 banh
té, dac biét la cac la ma trwdc do bi hai b&i sdu
vé bua hoac rép mudi lam cho la bi xoan lai.
Trong khi d6, loai rép sap gid hinh cau
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Nipaecoccus viridis thuwdng xuét hién cuc bo voi
mat do cao trén canh va cudng qua, rép hai &
giai doan qua non lam cho qua bi bién dang ho&c
cubng qué sui I&én (Hinh 2). Rép sap gid ca cao
P. lilacinus gay hai ca bo phan trén mat datvaré
cay an qua c6 mui tai Cao Phong, Hoa Binh.

So v6i két qua da cong bd, két qua diéu tra
co ban nam 1997-1998, trén cay an qua cé mui
& Viét Nam ghi nhan 2 loai rép sap gia:
Planococcus citri va Pseudococcus longispinus,
trong do co 1 loai trung voi phat hién cta nghién
clr nayla P. citri. Lé Thi Tuyét Nhung va nnk
(2018) ghi nhan thanh phan rép sap bot trén cay
c6 mui gdbm 8 loai & cac vung trdng cay &n qua
c6 mui trén cad nwéc, trong dé cé 3 loai
Planococcus citri (Risso), Planococcus lilacinus
(Cockerell), Pseudococcus cryptus Hempel trung
véi két qua cha nghién clru nay. Hai loai
Rastrococcus invadens va Nipaecoccus viridis
ghi nhan tai Hoa Binh trong nghién clu nay
khéng dwoc ghi nhan trong két qua cta Lé Thi
Tuyét Nhung va nnk, 2018. Dao Thi Hang va nnk,
2020, ghi nhan rép sap gid ca cao P. lilacinus
gay hai ré cay &n qud c6 mui tai Hoa Binh.
Danzig & Konstatinova, 1982, thu thap dwgc cac
loai rép sap gid trén cay an qua coé mui & Viét
Nam: Nipaecoccus viridis (Newstead);
Planococcus  citri  (Risso),  Pseudococcus

citriculus Green va Pseudococcus comstocki

(Kuwana) (2 loai nay la synonym va hién nay goi
la Pseudococcus cryptus) va Rastrococcus sp.1,
Rastrococcus sp.2.

So v6i cac nghién cliru da cong bé trén thé gisi,
thanh phan loai rép sap gia ghi nhan & Viét Nam

cling c6 nhirng loai phd bién trén cay cé mui & cac
nwéc khac va ciing cd sy khac biét, nhw &
Australia, Smith ef al. (1998) ghi nhan cac loai rép
sap gid quan trong hai cay cé mui: Pseudococcus
calceolariae, Pseudococcus longispinus,
Plannococcus citri, Rastrococcus truncatispinus.
Theo Hely et al. (1982), & bang New South Wales
(Australia), ba loai rép sap gia gay hai phé bién trén
cay an qua co mui la Pseudococcus calceolariae,
P. longispinus, Planococcus citri. Tuy nhién, rép
sap gia la sinh vat hai thlr yéu va rat hiém khi xuét
hién va gay hai véi mat do quan thé cao trén cay c6
mui & day. Ngoai ra, cac vuing trdng cay cé mui ven
bién clia bang New South Wales con xuét hién mot
loai rép khac la Rastrococcus sp. Trong khi d6 &
Nam California (Hoa Ky), cac loai rép sap gia phd
bién trén cay cé mui gdm cé Pseudococcus citri, P.
bakeri, P. citrophilus va P. longispinus (Clausen,
1915). Twong tw nhw vay, & cac nudc trdng cay co
mui & vung Bia Trung Hai, m§t nghién clru da xac
dinh 6 loai rép sap gia hai phé bién trén cay an qua
c6 mui, gdm cd: rép sap gia cam Planococcus citri,

Pseudococcus cryptus Hempel, Pseudococcus
longispinus  (Targioni-Tozzetti), = Pseudococcus
calceolariae  (Maskell), Pseudococcus viburni

(Signoret) and Nipaecoccus viridis (Newstead).
Trong sb céc loai rép nay, N. viridis m&i ghi nhan
sw xam lan va van dang tiép tuc xam lan sang cac
vung khac trong khu vire. Nhin chung, rep sap gia
la sau hai th&r yéu, tuy nhién cling c6 nhiéu loai 1a
sau hai quan trong, gay thiét hai nghiém trong déi
véi san xuét cay cé mui & khu vuc nay (Franco et
al., 2004).
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Hinh 1. Hinh anh mét s6 loai rép sap gia trén cay &n qua cé mui (Hoa Binh, 2020-2021)
(thwére do trng v&i 1mm)
(A) Rép sap gia xoai, Rastrococcus invadens; (B) Rép sap gia ca cao, Planococcus lilacinus;
(C) Rép sap gia citriculus, Pseudococcus cryptus: (D) Rép sap gia cam, Planococcus citri

Hinh 2. Rép sap gid Nipaecoccus viridis hai cam tai Ham Yén, Tuyén Quang
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Mot s6 dic diém nhan dang dé phan biét
cac loai rép sap gia ghi nhan trén cay an qua
c6 mui

Rép sap gia cam P. citrii co thé con cai
trwdng thanh tron hoi thudn, dai khoang 3mm,
rong 1,5mm, dwéi 16p sap c6 mau héng nhat,
bao pht bdi I&p sap mau trdng, mép ngoai co
thé c6 céac tua sap trang (Hinh 1D). C6 duwong
théng soc chay dai & mat lwng co thé con cai.
Trwdng thanh cai co rau dau 8 dét, cac doi chan
phat trién, dém trong suét & dét chay va dui chan
sau. Ld circulus hinh vuéng, 18 cép 16ng cirng 2
bén mép co thé, méi cap cé 1-3 16ng cirng hinh
nén. Céc l6ng clrng trén mat lung co thé dai
manh, dai nhat & cac dbt lung.

Rép sap gia citriculus P. cryptus: Co thé hinh
bau duc dai khodng 3mm, co thé dwdi Iép sap
mau vang nhat, khéng c6 dwéng thang & mat
lwng co thé. Rau dau 7-8 dbt. Cac doi chan phat
trién, manh, dém trong subt & phia trwéc va phia
mat sau dét dui chan sau. Circulus phat trién, 16
hau moén cé 6 sgi long. Co 17 d6i l16ng clrng &
mép bén co thé, gai & thiy hau mén cé 2 16ng
clrng hinh nén. Mat lung c6 nhiéu 16ng dai manh
kém theo la cac soi 16ng ngén.

Rép sap gid hinh ciu N. viridis: Co thé duéi
l6p sap mau téi, den, khi choc vao dich co thé
chay ra c6 mau tim, ngam cdn 70% co thé rép
chuyén sang mau den. Xuét hién véi mat d6 cao,

cuc b, thweng co thé ndm dwdi 16p sap che phu
cac 6 trirng rép. Thuy hau mén cach xa nhau,
twong dbi phat trién. Rau dau 7 dét. Cé 17 cap
l6ng clrng & mép bén co thé.

Rép sap gia ca cao P. lilacinus: Co thé hinh
tron, hoi bau, co thé dwéi I6p sap mau dé nau,
sap day trén co thé con céi trudng thanh, dudng
ngan cach gitva cac dét nhin ré rét & mau rép
séng. Mau lam con céi trwdng thanh hoi tron, dai
khoang 4mm, réng 3mm. Co thé c6 18 doi 16ng
clrng bén co thé, cac cap léng cirng méo bén &
cac dot phia duéi hoi cong, con lai thang, hau hét
cac dbt chidu dai cap 16ng bang 1/8 1an chiéu dai
co thé.

Rép sap gia xoai R. invadens: co thé rép
xanh tai, bao phu béi I&p sap trlr dwdng phan
chia cac dét trén co thé, 17 ddi long mép bén co
thé nam & cac vi tri hda ki tin, cac ddi léng & cac
dbt phia trén dai khoang 3-6mm, cac dbt phia
dubi dai t&i 8mm.

3.2 Pic diém sinh hoc phan ti cia mét sé
loai rép sap gia hai quan trong trén cay an
qua co6 mui

Céac mau rép sap gia trén cay an qua c6 mui
da dwoc tach chiét DNA va nhan gen, gidi trinh
tw thanh céng. Két qua so sanh véi cac trinh tw
gen cula cac loai twong &ng trén ngan hang gen
(Bang 2), va thiét lap cay pha hé (Hinh 3).

Bang 2. Két qua so sanh véi cac trinh tw gen cua cac loai twong trng trén ngan hang gen

Ma s6 ngan hang gen Tén loai Tai liéu tham khao
KP692388 Planococcus citri Wang et al. 2016
KY211353 Planococcus citri Wang et al. 2016
KY211352 Planococcus lilacinus Wang et al. 2016
KY211358 Pseudococcus cryptus Wang et al. 2016
KX015052 Pseudococcus jack Zhong 2016
MK873096 Nipaecoccus viridis Lin 2019
KP692453 Rastrococcus invadens Wang et al. 2016
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44 1 KY211358.1 Pseudococcus cryptus
Pseudococcus cryptus VIE 637

Pseudococcus cryptus VIE127
100
Pseudococcus cryptus VIE126

97

Pseudococcus cryptus VIE118

65 KP692280.1 Dysmicoccus brevipes

Nipaecoccus viridis VIEHN
100 L{ MK873096.1 Nipaecoccus viridis
98 IN. viridis VIEHB

96 "
P. citri VIE625

8 | KP692388.1 Planococcus citri

Planococcus citri VIE128

KY565037.1 Planococcus ficus

99 KY211352.1 Planococcus lilacinus

Planococcus lilacinus VIE111

801 Planococcus lilacinus VIE117

29 I Planococcus lilacinus VIE109

— KP692453.1 Rastrococcus invadens

100 L— Rastrococcus invadens VIE116
KP692206.1 Icerya purchasi

0.02

Hinh 3. K&t qua phan tich va so sanh trinh tw doan gen 28S rDNA
clia cac loai rép sap gia hai cay an qua cé mui va trinh ty cac loai
twong wng trén ngan hang gen, Vién BVTV, 2020-2021.
Trinh tw doan gen 28S rDNA cla céc 4. KET LUAN
mau rép thu tha,lp trén cay c6 mui cé kich Xac dinh dwoc 5 lodi rép sap gia hai cay
thwdc tr 850 dén 880 cap DNA. Cac trinh e s D £ . .
an qua coé mui tai Hdéa Binh. Trong s6 cac loai

X A 0,
ty thu dwoc twong dong 99,9 dén 100% rép sap gid thu thap duoc, loai rép sap gid

E? voi cac trinh ty da cong bo trén ngan 5o ococcus cryptus cé tan suat bat gap
ang gen.
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cao nhat, phan bé rai rac trén vwon, loai rép
sap gia hinh cau Nipaecoccus viridis xuét hién
va gay hai cuc bd, v&éi mat dé cao trén canh
va qua. Dac diém hinh thai cla céc loai rép
thu thap dwoc twong ddng véi cac mod ta vé
hinh thai da cong bd. Dac diém trinh ty gen
twong déng véi cac mau twong (rng trén ngan
hang gen.
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