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Abstract

Mealybugs are common and important pests of dragonfruit. The 2020 and 2021 survey in Binh Thuan, Viet
Nam found four species: Pseudococcus jackbeardsleyi, Phenacoccus solenopsis, Plancoccus minor, Ferrisia sp.
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

Thanh long la loai cay &n qua c6 gia tri kinh té
va gia tri xuat khau cao, gia tri xuat khau thanh
long chiém ty trong cao trong co cAu gia tri san
xuat cay an qua cta Viét Nam. Rép sap gia
(mealybug) (Hemiptera: Pseudococcidae) la mét
trong nhirng sinh vat gay hai phd bién va quan
trong ddi véi san xuét thanh long. Rép sap gia
xuét hién va gay hai trén ca canh va qua, cay
nhiém rép sap gid ndng sinh trwdng kém, canh
non cé thé bi vang rung, qua coi coc, do ngot
gidm di,... Dich mat do rép sap gia tiét ra con tao
diéu kién cho ndm mudi den phat trién lam anh
hwéng trwc tiép téi qua trinh quang hop cla cay
va lam gidm mau ma cla san phdm qua tuoi,
giam gia tri thwong phadm cta san phdm qua.
Ngoai ra, viéc ton tai rép sap gia trén qua sé lam
rao can khi xuat khdu sang nhirtng nwéc ma cac
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loai rép sap gia nay la dbi twong kiém dich thuc
vat. Chinh vi vay can phai xac dinh dwoc cac loai
rép sap gid hai thanh long nhdm kiém soat va
quan ly chang trwéc khi xudt khdu dé khong dé
anh hwéng tdi viéc xuét khau qua thanh long.

2. PHPONG PHAP NGHIEN CcUU
2.1 Thu thap mau rép sap gia hai thanh long

MAu rép sap gid va bo phan bi hai cha cay
thanh long duwgc thu thap dinh ky 1 Ién/théng tai
3 -5 vuon thanh long/huyén & hai huyén Ham
Thuan Béc va Ham Thuan Nam, tinh Binh Thuan.
Céat canh va qua co rép sap gia hai cho vao hop
nhwa c6 |16 thoang, dé trong thung mat va chuyén
vé phong thi nghiém dé phan loai so bo, l1am
mau va giam dinh.

2.2 Lam mAu va giam dinh mau

- X&r ly mau. Cac mau rép sap gia dwoc quan
sat dwdi kinh lup soi ndi. Nhirng rép sap gia cai
khong bi ki sinh s€ dwoc phan loai so b va gitr
trong cbn 70% cho lam mAu tiéu ban, cac mau
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dé tach chiét DNA duogc bdo quan trong dung
dich con tuyét ddi & -20°C.

- Lam mAu lam tiéu ban. Chon nhirng ca thé
rép sap gia cai moi chuyen sang pha trwéng
thanh, khéng bi ky sinh dé& lam mau lam. Mau
lam tiéu ban rép sap gia dwoc lam theo phwong
phap cla Sirisena et al. (2013).

- M6 ta hinh thai. Mau lam tiéu ban rép sap
gia dwoc quan sat dwéi kinh hién vi va chup anh,
mé t& cac bd phan chinh cho phan loai. Cac mau
rép sap gid dwoc bao quan, dinh loai theo
phwong phap nghién clru clia Vién Bao vé thyc
vat (1997), Williams (2004).

- Giam dinh béang trinh tw gen S& dung
mau rép sap gid moi thu hodc mau da duoc
bao quan trong con tuyét doi & -20°C cho viéc
tach chiét DNA. B héa chat dung dé tach chiét

DNA la QlAamp DNA. St dung cac cép mbdi va
quy trinh nhiét dwa theo Silva et al. (2014) va
Wang et al. (2015). S&n pham PCR duwoc tinh
sach va gwi di gidi trinh tw tai First BASE
Laboratories, Taman Serdang Perdana,
Selangor, Malaysia. Trinh tw gen dwoc so sanh
vOi cac trinh ty da co & ngan hang gen va xay
dwng cay pha hé si¢r dung phan mém MEGA
(Version 6, Tamura et al., 2013).

3. KET QUA NGHIEN CU’'U VA THAO LUAN

3.1 Thanh phan loai rép sap gia hai thanh
long tai Binh Thuan nam 2020-2021

Két qua diéu tra tai Binh Thuan nam 2020 va
2021 da ghi nhan co6 4 loai rép sap gia hai trén
cay thanh long (béang 1).

Bang 1. Thanh phan loai rép sap gia thudéc ho Pseudococcidae
gay hai cay thanh long tai Binh Thuan (nam 2020-2021)

STT Tén tiéng Viét Tén khoa hoc B0 phan Murc do
i hai bat gap
1 Rép sap gia jack Pseudococcus Jjackbeardsleyi Canh, qua +++
beardsley Gimpel and Miller
2 Rép sap gia soc Ferrisia sp. Canh, qua ++
3 Rép sap gia bong Phenacoccus solenopsis Tinsley Canh, qua ++
4 Rép sap gia minor Plancoccus minor (Maskell) Canh +

Ghi chu: +: It, mirc d6 bét gép 5-25%
++: Trung binh, mdrc do bat gap 26-50%
+++: Nhiéu, mirc do bat gap> 50%

Cac loai rép sap gia thu thap trén cay thanh
long gdm  Pseudococcus  jackbeardsleyi,
Phenacoccus solenopsis, Plancoccus minor,
Ferrisia sp. (Hemiptera: Pseudococcidae). Trong
s6 do, 3 loai phd bién c6 tAn suét bét gap cao la
Pseudococcus jackbeardsleyi, Ferrisia  sp.,
Phenacoccus solenopsis. Loai Pseudococcus
Jjackbeardsleyi bat gap & hau hét cac lan dieu tra,
sau do dén loai Ferrisia sp. Loai Phenacoccus
solenopsis it phd bién hon so véi 2 loai trén. Loai
Planococcus minor c6 tan sudt bat gap thap
nhét, tuy nhién ngoai ky chu la cay thanh long,
da ghi nhan Planococcus minor véi mat dé cao
trén mot s6 cay na trong trong vudn nha, gan
vwon thanh long.

Ba loai Pseudococcus jackbeardsleyi,
Phenacoccus solenopsis, Plancoccus minor co
dac diém hinh thai phu hop véi cac mo ta da
coéng bd (Williams 2004). Loai Ferrisia sp. c6 d&c
diém khac biét loai Ferrisia virgata, ma loai
Ferrisia virgata da dwgc ghi nhan trwedc do & Viét
Nam (Danzig, Konstantinova 1990; Williams
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2004) va cling da ghi nhan dwoc trén cay thanh
long (Trwong Chi Than, L& Khac Hoang, 2019).

Mot sb dac diém hinh thai co' ban cla cac loai
rép sap gia thu dwoc trén cay thanh long tai Binh
Thuan nam 2020-2021.

_ Loai Phenacoccus solenopsis: co thé hinh
bau duc, trén bé mat co thé, co cac vét mau xam
xen k& I6p sap trang bao pht co thé. Rau dau 9
dot, chan co cac dom trong suét & trén doét chay
va dét dui (hinh 1a).

Loai Pseudococcus jackbeardsleyi: co thé
con cai hinh bau duc, thuén dai, rau dau 8 dét,
cac dbt chan phat trién, co thé cé 17 doi tua sap
manh, cac doi phia dudi dai hon cac ddi phia
trwdc co thé. Mat co cac vong héa ki tin, méi bén
c6 6 16. Thuy hau mén cé 2 léng clrng, map &
méi bén (hnh 1b).

Loai Ferrisia sp.:co thé con céi trudng thanh
hinh thuén dai, rau dau c6 8 ddt, chan phat trién,
manh, vubt khong co mau Thay hau moén cé 6
léng ctrng, dbt bung sb 7 va sé 8 cé cac 6ng nho
khéng vuéng goc (hinh 1c, hinh 2).
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Hinh 1. C4c loai rép sap gia hai cay thanh long tai Binh Thuan nam 2020-2021
(a) Phenacoccus solenopsis; (b) Pseudococcus jackbeardsleyi;
(c) Ferrisia sp. va (d) Planococcus minor

Hinh 2. Rép sap gia Ferrisia sp. va mau tiéu ban trwdng thanh cai hai cay thanh long thu
tai Binh Thuan, thang 10 nam 2020 va 2021

Loai Planococcus minor: con cai hinh bau  trong suét & mat trwdc va sau ctia dét dui va mat

duc, c6 18 d6i tua sap, & méi vi tri tua sap c6 2 sau clia d6t chay. Loai nay rat kho phan biét véi
I6ng ctrng hinh nodn, chan phat trién, cé cac dom  loai rép sap gid cam Planococcus citri, v&i mau
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tiéu ban chuan bj tét co thé quan sat thdy cac
ong (oral collar tubular duct) & cac dot bung phia
trén cla co thé con cai trwdng thanh (hinh 3d).

3.2 Pic diém sinh hoc phan tir cia mét sb loai
rép sap gia hai quan trong trén cay thanh long

Trinh tw gen cla doan gen 28S rDNA clia cac
mau rép sap gia cla 4 loai rép sap gia thu thap
duwoc cé kich thudc tir 850 dén 880 cép DNA.
Trinh tw cac loai Pseudococcus jackbeardsleyi,
Phenacoccus solenopsis, Plancoccus minor thu
dwoc trén cay thanh long tai Binh Thuan twong
ddng véi trinh ty two’ng trng cla chung trén ngan
hang gen, cac mau st dung dé so sanh (hinh 3).

Phan tich trinh tw gen clta doan gen ty thé va
doan gen 28S rDNA cuia cac mau rép sap gia thu
duoc, ching téi da khang dinh lai két qua giam
dinh bang dac diém hinh thai mau lam cua cac
loai rép sap gia thu dwgc. Trinh tw gen clia doan
gen 28S rDNA cla loai Ferrisia sp. khdng twong
doéng v&i lodi Ferrisia virgata va khac biét so voi
trinh ty gen & cac loai da dwgc cong bd trén
ngan hang gen (hinh 3).

Planococcus minor VIE 146

71, Planococcus minor KP692408

Planococcus minor VIE154

84| Planococcus citri VIE625

Planococcus citri VIE128

Planococcus citri KP692388

Planococcus citri KY211353

Planococcus ficus KY565037

100 Pseudococcus jackbeardsleyiVIE143
Pseudococcus jackbeardsleyi KX015052
| .Pseudococcus.cryptus.KY211358
Ferrisia virgata LC278437

Ferrisiasp. (1)

100 | Ferrisia sp. (2)

[ Phenacoccus solenopsis VIE145
1001 KJ461274.1 Phenacoccus solenopsis 28S

EU087800.1 Icerya zimmermanni

0.02

Hinh 3. K&t qua phan tich va so sanh trinh tw
doan gen 28S rDNA cla cac loai rép sap gia hai
cay thanh long va trinh ty gen clia doan gen
28S rDNA cua cac loai twong trng trén
ngan hang gen
(Vién BVTV, 2020-2021)

Viéc rép sap gia ton tai trén qua la méi quan
tam dbi v&i cac nwéc nhap khau thanh long, do
rép sap gia cé thé theo sadn pham qua twoi xam
nhap vao lanh thé clia ho. Chang han nhw trén
cay thanh long Trung Quéc phat hién 03 loai rép
sap gia |a dbi twong kiém dich ctia Trung Quéc |4
Phenacoccus solenopsis, Planococcus minor va
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Dysmicoccus neobrevipes. (theo Céng van sbé
543/TTBVTV-TT cla Chi cuc TT va BVTV Binh
Thuan ngay 01/9/2021). Trong sb 3 loai nay,
chung t6i ghi nhan 2 loai trén cay thanh long tai
Binh Thuan trong qua trinh diéu tra la
Phenacoccuss solenopsis, Planococcus minor.
Chung t6i chwa ghi nhan loai Dysmicoccus
neobrevipes trén cay thanh long, tuy nhién da ghi
nhan loai nay trén cac cay xoai va na tréng sat
vuwdn thanh long.

Dewi et al. (2019) da ghi nhan 4 loai rép sap
gia trén cay thanh long & Indonesia, gébm Ferrisia
virgata, Pseudococcus Jackbeardsleyi,
Phenacoccus solenopsis, Plancoccus minor.
Trong sb d6, 3 loai tring v&i cac loai da ghi nhan
dwoc tai Binh Thuan. Loai Ferrisia virgata da
khong ghi nhan dugc trén cay thanh long & Viét
Nam va khéng dinh loai rép sap gia Ferrisia sp.
thu duwoc trén cay thanh long tai Binh Thuén
khong phai la loai Ferrisia virgata.

ScaleNet cong b 6 loai rép sap gia hai cay
thanh long trén thé gi6i, gdbm Ferrisia malvastra,
Ferrisia  virgata, Phenacoccus solenopsis,
Planococcus minor, Pseudococcus
jackbeardsleyi, Pseudococcus viburni (Morales et
al., 2016). Trong do, 3 loai trung v&i cac loai da
ghi nhan dwoc clia bai bao nay la Phenacoccus
solenopsis, Planococcus minor, Pseudococcus
Jjackbeardsleyi.

4. KET LUAN

Xac dinh dwoc 4 loai rép sap gia gay hai
thanh long tai Binh Thuén, trong dé céc loai gay
hai phd bién véi tdn suédt bat gap cao la
Pseudococcus jackbeardsleyi va Ferrisia sp., sau
do den loai Phenacoccus solenopsis, con loai
Plancoccus minor it phd bién. Cac két qua giam
dinh theo dac diém hinh thai twong dong véi két
qua so sanh trinh ty gen trén ngadn hang gen.
Loai Ferrisia sp. dwgc xac dinh khong phai la loai
Ferrisia virgata.
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Against Rice Ragged Stunt Disease in Rice Plants
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Abstract

Experiments were carried out in a screen house condition, aiming for select inducers to induction of systemic
acquired resistance (SAR) against rice ragged stunt virus (RRSD) in rice plants. The inducers were applied by
seed soaking and combined with foliar spray. Rice ragged stunt virus (RRSV) concentration in rice plants
determined by indirect enzyme-linked immunosorbent assay (ELISA). The result showed among the inducers
used for the induction of SAR against RRSD in rice plants, copper chloride (0.05 mM) and oxalic acid (0.5 mM)
were found to be most effective in reducing RRSD. The rice plants treated with copper chloride (0.05 mM) or
oxalic acid (0.5 mM) showed a significantly reduced RRSD incidence. The effectiveness of reducing disease at 45
days after transmission of RRSV in rice plants treated with copper chloride (0.05 mM) and oxalic acid (0.5 mM)
was 68.8% and 71.5%, respectively. The ELISA assay showed that the RRSV concentration significantly
decreased in rice plants treated with copper chloride (0.05 mM) or oxalic acid (0.5 mM) compared with the control.
In addition, treatment with copper chloride (0.05 mM) and oxalic acid (0.5 mM) significantly increased the
percentage of fertile tillers, rate of flowering, length of rice panicle, percentage of filled grain, and grain weight
(productivity) compared to the control. The effect of different concentrations of copper chloride (0.05; 0.1 mM) or
oxalic acid (0.5; 1 mM) inducing SAR against RRSD are similar. Thus, copper chloride (0.05 mM) or oxalic acid
(0.5 mM) should be selected to apply for the management of RRSD by inducing SAR in rice plants.

Keywords: Inducers, systemic acquired resistance, Rice ragged stunt disease, RSSV, rice plant.

1. DAT VAN BE khéng day, dan dén Iép nhidu va gay ra thét thu
nang suét dang ké (Hibino, 1979). Bénh nay da gay
ra thanh dich bénh tai cac tinh Bdng Bang Séng
Ctru Long (BDBSCL) vao nam 2006 (Pham Van
Kim, 2006) va tai bung phat tr& lai PBSCL cung
véi bénh vang lun vao ndm 2017, cé gan 8000
ha rudng lta bi gay hai (Nhdn Nam, 2017). Bénh
lun xoan l& van thwong xuét hién trén déng rudng

Bénh Iun xoén do vi rat Rice ragged stunt
virus (RRSV) gay ra va duoc lan truyén bénh bai
ray nau (Nilaparvata lugens). Day la la mét trong
nhirng loai bénh gay hai nghiém trong cho cay lua.
Cay IUa bi bénh s& bj lun, 14 xoan lai, sinh truwdng
kém va kho tr bdong (Ha Minh Trung, 1985), béng
[ta bi nghen, nhanh gié hién ra khdong déy da, hat
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