KHOA HOC CONG NGHE
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TOM TAT

V6 cay Qué dugc xem 1a mot ngudn duoc lieu quy, dac biet 1a vo cta cay Qué dugc trong tai ving Nam
Trung bd ctia Viet Nam. Cay Qué dang duoc quan tam phat trién nham tao san phdm dic san cta tinh
Quang Nam va Quang Ngai nhung bénh tua muc dang gay hai phé bién trén rimg trong Qué. Nghién ctru
nay nhim xac dinh véc to truyén bénh tua muc hai cay Qué thong qua viéc kiém tra su tén tai cta
phytoplasma bang phuong phap SEM. Két qua nghién ctru da ghi nhan ba loai Rép sap vay, Rép sap va Rep
sap bong la véc to truyén bénh tua muc qué. D€ quan ly hiéu qua bénh tua muc hai cdy Qué & tinh Quang
Nam va Quang Ngai, can nghién cttu cac gidi phap quan ly cac loai con trung 13 véc to truyén bénh tua muc

hai cay Qué viing Nam Trung bo.

Tiekhoéa: Bénh tua muc, cdy Qué, con tring chich hit, rép sap, Tay Nam bo, véc to.

1. DAT VAN BE

Cay Qué da va dang mang lai gia tri kinh té€ cao
cho nguoi trong rimng, dién tich ring tréong Qué ngay
cang duoc mo rong, tuy nhién trong nhitng nim gan
day mot so loai sau, benh bat dau phat sinh gay hai
manh. Pac biét 1a bénh tua muc hai, ty 1é cay bi bénh
c6 thé chiém trén 50%, gay thiét hai lon vé kinh té.

Nghién ctru vé nguyén nhan chét hang loat rimg
trong Qué & Viet Nam, Tran Quang Tan (2004) [1]
da phat hién duoc 19 loai sau hai Qué, trong d6 c6 5
loai sau hai phd bién xuat hién ¢ ca 3 tinh Yen Bai,
Thanh Héa va Quang Nam, do 1a: Sau do an 14 Qué,
sau cuon 14, sau duc ngon, siu gam vo va sau rom. O
Yeén Bai, Bo xit nau sam (Pseudodoniella chinensis)
duoc ghi nhan 1a sau hai chinh d6i véi ring trong
Qué tir 5 dén 8 tudi.

Két qua diéu tra danh gia sau, bénh hai Qué cia
Vo6 Duy Loan (2014) [2] tai huyén Tra Béng, tinh
Quang Ngai da phat hién duoc 14 loai sau hai, 12 loai
bénh va 2 loai tuyén trung. Trong d6 co cac doi
tuong xuat hién phd bién, c6 kha ning gay anh
huong rat lon dén sinh trudong, phat trién, nang sut
va chat luong vé Qué 1a sau duc dot, bénh tua muc,
bénh than thu dot (kho dot non) va bénh dom la. Két
qua dang chu y trong nghién cttu 1a da xac dinh duoc
nguyén nhan gay bénh tua muc hai cay Qué tai

! Trung tam Nghién ctru Bao v¢ rirng, Vién Khoa hoc Lam
nghi¢p Viét Nam
? Truong Pai hoc Nong Lam, Dai hoc Thai Nguyén

huyéen Tra Bong 1a do phytoplasma va bénh duoc lay
lan qua con tring moi gioi 1a loai rép ong Aulacaspis
sp. Bénh phat sinh phat trién gay hai manh trong
diéu kién 4m do cao. Theo nghién ctru ctia Pao Ngoc
Quang va cs (2022) [3], nguyén nhan gay bénh tua
muc qué gay hai cay Qué tai Quang Nam va Quang
Ngai la do phytoplasma. Zaim va Samad (1995) ciing
cho thdy, nguyén nhan lay truyén phytoplasma cho
thuc vat 1a do cac loai con trung thudéc nhém chich
hut [4]. Trong nhiing nam vira qua, san xuat qué tai
tinh Quang Nam va Quang Ngai gdp phai tré ngai l6n
do bénh tua muc gay suy gidm nang suat, chat luong
va giam thu nhap cho nguoi trong qué [3]. Chinh vi
vay, nghién ctu xac dinh nhém cén tring 1a véc to
lay truyén bénh tua muc hai cay Qué tai ving Nam
Trung bo nham tim ra nhimg giai phap quéan ly cac
loai con trung la véc to truyén bénh tua mua hai cay
Qué.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru

Cay Qué & huyen Tra Bong, tinh Quang Ngai va
huyén Nam Tra My, huyén Bac Tra My, tinh Quang
Nam.

Nhom con trung chich hat c¢6 kha nang lay
truyén bénh tua muc qué thu trén rimg trong Qué &
tinh Quang Ngai va Quang Nam.
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2.2. Phuong phap nghién ctru
2.2.1. Phuong phap diéu tra, thu mau

Tién hanh diéu tra, thu mau con trung chich hut
hai cay Qué & vuon uom va rimg trong qué bi bénh
tua muc qué ¢ huyen Tra Bong, tinh Quang Ngai va
huyén Nam Tra My, huyén Bac Tra My, tinh Quang
Nam.

Cac mau con trung duoc xtr ly, lam mau va bao
quan tai Trung tdm Nghién ctu Bao vé rung, Vién
Khoa hoc Lam nghiép Viét Nam.

2.2.2. Phirong phap giim dinh tén khoa hoc

Mau cac loai con trung chich hut hai cay Qué &
vuon wom va rung trong qué duoc chup anh trén
kinh hién vi soi néi Leica M165C, m6 ta vé hinh thai
va do6i chiéu voi cac khéa phan loai ctia Ahmed
(1965) [5], Blackman va Eastop (2000) [6], Beshr
(2015) [7], Cho va cs (2020) [8], Kaiwa va cs (2010)
[9], Kuwana (1926) [10], Lo Verde va cs (2020) [11],
Mandanayake va cs (2014) [12], Unruh va Guilan
(2008) [13], Wang va Tong (2017) [14], Zheng
(1992) [15].

Nhitng mau con trung dugc xac dinh 1a véc to
lay truyén bénh tua muc hai cay Qué tiép tuc duoc
dinh danh bang phuong phap sinh hoc phan tir.

2.2.3. Phuong phdp xdc dinh véc to ldy truyén
bénh tua murc hai ciy Qué

- Tidch chiét ADN tong so

Tach chiét ADN téng so6 duoc thuc hién dua trén
phuong phiap CTAB (Cetyl trimethyl ammonium
bromide) ctia Saghai - Maroof va cs (1984) [16]. Tién
hanh kiém tra nong do va do tinh khiét cia gADN
thu duoc bang may quang phé (Nanodrop).

- Phuong phap PCR long

Phéan tmg PCR vong 1 v6i moéi P1/P7 duoc tién
hanh vo6i cac thanh phan phan tng trong 25 pl
Chuong trinh gia nhiét ctia may PCR duwoc thuc hién
véi budc 1 & 95°C trong 5 phut, budce 2 1a 30 chu ky
voi chu trinh nhiét 1a: 95°C trong 45 giay, 55°C trong

45 giay va 72°C trong 2 phat, budc 3 & 72°C trong 5
phut va két thuc bang buoc 4 & 10°C trong 10 phut.
Vi phan tmg PCR 16ng, san phan PCR dau tién duoc
pha loang 30 1an sau d6 ldy 2 ul 1am ADN khuon cho
vao hon hop phan tng PCR vé6i cap méi
R16F2n/R16R2. Thanh phan phan tmg va diéu kién
nhiét do duoc thuc hién giong nhu phan ung PCR
dau tién. 5 pl cta san phadm PCR 1ong duoc dién di
bang 1% (w/v) agarose gel trong dung dich TAEIX.
Cac san phdm PCR long duoc gidi trinh tu voi cap
moéi R16F2n/R16R2. Trinh tu cac mau duoc so sanh
voi co s¢ dir lieu ctia GenBank thong qua giao dién
tim kiém BLAST.

224. Kiém tra s Iiy nhiém phytoplasma cia
con trung thong qua gay nudi trong Iong Iudi

St dung cay Qué con 2 nam tudi sach bénh
(kiém tra su ton tai cta phytoplasma bang phuong
phap SEM) dé nu6i con trung cé phytoplasma va
kiém tra sy lay truyén phytoplasma cta con tring.
Mau con triing thu duwoc ngoai hién trueong duoc gay
nuoi trong 1ong ludi (kich thudc 80 x 60 x 60 cm),
mbi 16ng ludi dat 4 cay con 2 nam tudi sach bénh,
moi loai con tring nudi trong 3 long lwodi (3 1an lap
lai). Sau thoi gian 2 thang nhimg ciy con nay duoc
kiém tra lai su ton tai ctia phytoplasma dé khing
dinh nhting loai con tring c6 phytoplasma cé phai la
véc to lay truyén bénh tua muc hai cay Qué hay
khong. Long déi chimg khong c6 con trung. Cay con
trong 16ng ludi duoc cham soc, trdi hang ngay.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phian nhém cén tring chich hut hai
cay Qué

Tt két qua diéu tra, so sanh dac diém hinh thai
ctia cac loai con trung chich hut gay hai cay Qué,
thanh phan cac loai con trung chich huat gay hai cay
Qué & vuon wom va ring trong huyén Tra Bong,
tinh Quang Ngai va huyén Nam Tra My, huyén Bac
Tra My, tinh Quang Nam duoc trinh bay & bang 1,
hinh 1.

Béng 1. Thanh phan loai con tring chich hut gay hai cay Qué

TT Teén Viét Nam Teén khoa hoc
1 Rép sap vay Aulacaspis tubercularis (Newstead, 1906)
2 Rép sap Icerya aegyptiaca (Douglas, 1890)
3 Rép sap bong Icerya seychellarum (WestWood, 1855)
4 Rép mudi nau Toxoptera aurantii (Boyer de Fonscolombe, 1841)
5 Bo tri den cach vach trang Helionothrips lushanensis (Wang & Tong, 2017)
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6 Bo xit dai Leptocorisa acuta (Thunberg, 1783)

7 Bo xit mudi Helopeltis theivora (Waterhouse, 1886)
8 Bo xit nau sim Pseudodoniella chinensis (Zheng, 1992)
9 Bo xit lung gu Cochlochila conchata (Matsumura, 1913)
10 Bo xit canh vang cham den Cantao ocellatus (Thunberg, 1784)

11 Bo xit canh vang hai dai den Poecilocoris latus (Dallas, 1848)

12 Bo xit ndu xdm Homoeocerus sp.

tinh Quang Nam thu duoc 12 loai, trong d6 c6 4 loai
rép (Hinh 1.1-1.4), 1 loai bo tri (Hinh 1.5), 7 loai bo xit
(Hinh 1.6-1.12).

Bang 1 cho thdy, nhém con trung chich hat hai
cay Qué & vuon wom va rimg trong huyén Tra Béng,
tinh Quang Ngai va huyén Nam Tra My, Bac Tra My,

= . Q111100 T 1
Hinh 1. Thanh phén loai con triung chich huat gay hai cay Qué (1. Rép sdp vdy; 2. Rép sap; 3. Rép sdp
bong; 4. Bo xit ndu sam; 5. Bo tri den cdch vach trdang; 6. Bo xit dai; 7. Bo xit mudi: 8 Bo xit ndu sam; 9. Bo xit
Iung gu; 10. Bo xit canh vang cham den; 11. Bo xit canh vang hai d4i den; 12. Bo xit ndu x4m)
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3.2. X4c dinh cén tring 13 véc to lay truyén bénh
tua muc qué

Tién hanh tach chiét ADN téng so tit cac mau
con trung va thuc hién phan tmg PCR long voi cac
cap moi dac hiéu cua phytoplasma la P1/P7 -
R16F2n/R16R2. Sau phan tmg PCR dau tién voi cap
moi P1/P7, khong quan sat thay san pham PCR cua
cac mau. San phdm PCR dau tién tiép tuc duoc st
dung @€ lam khuon ADN trong phan tmg PCR long
voi cdp moi R16F2n/R16R2. Trong s6 14 mau con

M 1 2 3 4 5 6

triung, c6 3 mau (2, 3, 4) c6 san pham PCR long voi
kich thudc khoang 1.200 bp (Hinh 2), twong tng véi
cac loai: 1. Rep sap vay (Aulacaspis tubercularis), 2.
Rép sap (cerya aegyptiaca), 3. Rép sap bong (lcerya
seychellarum); mau 1 (nuodc cat) va 9 mau con trung
con lai (5-13) khong c6 san phdm PCR long. Két qua
chi ra rang phytoplasma c6 mat trong 3 mau con
triung va cac loai con trung nay c6 kha niang la cac
véc to lay truyén phytoplasma tir cay cha bi bénh
sang cay chi méi.

7 8 9 10 11 12 13

Hinh 2. Két qua phan tmg PCR 16ng bing cip méi P1/P7- R16F2n/R16R2 d6i véi cAc mau con tring.
M: DL2000 ADN marker; mau 1: Poi ching 4m (nudc cat); mau 2 - 13: cdc mau con trung

3.3. Gay nudi con tring 13 véc to lay truyén bénh
tua muc qué bang ciy con 2 nam tudi

Sau khi tha vao long, cac ca thé cta 3 loai con
trung chich hut (Rép sap vay, rép sap, rép sap bong)

déu da tan cong vao than, cuong 14 hoac gan la (Hinh
3), tiép tuc sinh san va gay hai cay con trong cac long
lién tuc trong thoi gian 2 thang thi nghiém.

Két qua chup anh cay con trong 16ng nudi bang
ky thuat SEM sau 2 thang cho thdy tat ca cac cay con
trong 1ong nudi c6 con trung chich hat cé vach té
bao bi tén thuong va cac tiéu thé phytoplasma hinh
cau (Hinh 4a); mau thu tir cay khoe (nhitng long nu6i
doi ching) voi vach té bao nguyén ven va khong thay

st ton tai cua cac tiéu thé phytoplasma (hinh 4b).
Dong thoi mot s6 cay con trong 1ong nudi con triung
bat dau xuat hién triéu ching néi u than, cuong 14
hodc gan la. Két qua nay chimg minh 3 loai réep (Rép
sap vay, rép sap, rép sap bong) déu la véc to lay
truyén phytoplasma gay bénh tua muc hai cay Qué.
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bénh voi vich t€ bao bi ton

thirong va cdc tiéu thé phytoplasma hinh cau; b. mau thu tir cdy khde voi véch t€ bao nguyén ven

3.4. Két qua dinh danh con triing chich hat 1a
véc to lay truyén bénh tua muc qué biang phuong
phap sinh hoc phén ti

Két qua so sanh cac chudi ADN duoc voi ngan
hang NCBI thong qua giao dién tim kiém BLAST
nucleotide - nucleotide duoc trinh bay & bang 2.

Bang 2. Két qua dinh danh con tring chich hat 13 véc to 1ay truyén bénh tua muc qué
bang phuong phap sinh hoc phan ti

STT | Ky hiéu mau Ma s6 tréen NCBI bo twong dong' (%) Ten khoa hoc
1 NTM1 CMUO081 28S 288/320 (90%) Icerya aegyptiaca
2 NTM2 UMEC-D5019A 28S 340/346 (98%) Aulacaspis tubercularis
3 NTM3 S3-663 28S 315/315 (100%) Icerya seychellarum

Ghi chu:Chiéu dai trinh tir nghién cuu (bp)/chiéu dai trinh tir so sanh (bp)

Dua trén dac diém hinh thai va két qua dinh
danh bang sinh hoc phan tit xac dinh 3 loai con triing
chich hat - véc to lay truyén bénh tua muc qué &
Quang Nam va Quang Ngai la 3 loai rép: Aulacaspis
tubercularis, Icerya aegyptiaca, Icerya seychellarum.

3.5. Thao luan

Nghién cttu cia Dao Ngoc Quang va cs (2022)
[3] da xac dinh nguyén nhan gay bénh tua muc gay
hai cay Qué ¢ tinh Quang Nam va Quang Ngai la do
phytoplasma. Trong nghién ctru nay da ghi nhan Rép
sap bong, Rep sap vay va Rép sap la véc to truyén
phytoplasma gay bénh tua muc gay hai cay Qué tai
cac dia phuong nay. Nghién cttu trudce day vé nguyén
nhan gay bénh tua muc hai cay Qué & Quang Ngai
cing xac dinh do phytoplasma [2] nhung chua xac
dinh chinh xac duogc véc to truyén bénh.

Phytoplasmas gay ra cac triéu ching bénh dac
trung nhu vang 14, bién mau, chéi sé, coi coc, bién
dang, tao nhiéu chéi nhoé [2], [17]. Nguyén nhan lay
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lan bénh da duoc x4c dinh do nhiéu nguyén nhan
nhu bénh chéi réng do phytoplasma trén cay San lay
lan do nhan giéng vo tinh tir nguén gidng nhiém
bénh [18]. Phytoplasma c6 thé duoc lay truyén thong
qua hoat dong nhan giong vo tinh hoac qua cac loai
con trung hut nhua cay [18], [19].

Viéc kiém tra su lay lan ctua phytoplasma da st
dung kinh hién vi dién t (SEM) dé mo ta cac ciu
truc cua phytoplasma. Nghién cttu ctia Trinh Xuan
Hoat va cs (2012) [18] ciing stt dung kinh hién vi
dien tdt (TEM) dé kiém tra sy ton tai cuda
phytoplasma trong cay. Khi phytoplasma da nhiém
vao cay, chung sé c6 mat & toan bo cac bo phan cua
cay, lam cho cay bi roi loan sinh truéng, coi coc va c6
thé bi chét [19], [20].

Theo nghién ctru ctia Zaim va Samad (1995) [41,
bénh tua muc trén cay Sam An Do (Withania
somnijkra) 1ay lan rong thong qua viec chiét ghép va
cac moi giodi truyén bénh nhu rép Myzus persicae va
rép Aphis craccivora. Mot nghién ciru da xac dinh tac
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nhan lam lay lan phytoplasma gay bénh chdéi rong
trén bon loai Khoai tay va co Alfalfa 1a hai loai rép
Neokolla hieroglyphica va Cuerna septentrionalis
[21].

4. KET LUAN VA KIEN NGHI
4.1. Két luan

biéu tra, thu mau va giam dinh duoc 12 loai con
trung chich hut gay hai cay Qué tai tinh Quang Nam
va Quang Ngai.

Xac dinh duoc 3 loai con trung thudc nhom
chich hut 1a véc to lay bénh tua muc qué, bao gom:
Rep sap vay Aulacaspis tubercularis Newstead,
1906), Rép sap Icerya aegyptiaca (Douglas, 1890) va
Rep sap bong Icerya seychellarum (WestWood,
1855).

Hién nay, bénh tua muc gay hai cay Qué tai tinh
Quang Nam va Quang Ngai rat nghiém trong, trong
d6 mot trong nhitng nguyén nhan lam lay lan da
duoc xac dinh do 3 loai Rép sap bong, Rép sap vay va
Reép sap, chung lam véc to truyén bénh cho cay ca &
giai doan vuon wom va rimg trong.

4.2. Kién nghi

Can tiép tuc hoan thién cac giai phap quan ly
hiéu qua bénh tua muyc thong qua viéc phong trir cac
loai con trung 1a véc to truyén bénh dé gép phan bao
ton va phat trién thanh cong cay Qué & viing Nam
Trung bo.
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SUCKING INSECTS - THE TRANSMISSION VECTOR OF WITCHES-BROOM DISEASE
IN Cinnamomum cassiaIN SOUTH - CENTRAL VIETNAM

Nguyen Van Thanh, Le Van Binh, Nguyen Manh Ha,
Nguyen Van Viet, Nguyen Thi Minh Hang, Dao Ngoc Quang, Nguyen Minh Chi

Summary

The bark of Cinnamomum cassia is a valuable source of medicinal herbs in the South -Central region of
Vietnam and specialty products are being developed Quang Nam and Quang Ngai provinces. However, the
widespread occurrence of witches’- broom disease is affecting productivity of this tree. This study aims to
determine the vector of transmission of witches- broom disease by checking the presence of phytoplasma
in sap - sucking insects by scanning electron microscopy. Microscopy revealed phytoplasma in Aulacaspis
tubercularis (mango scale, Hemiptera: Diaspididae), Icerya aegyptiaca (breadfruit mealy bug, Hemiptera:
Monophlebidae) and Icerya seychellarum (Seychelles scale, Hemiptera: Margarodidae). It is concluded
that these hemipterans are vectors of transmission of phytoplasma in Cinnamomum cassia in Quang Nam
and Quang Ngai provinces. In order to effectively manage the witches’- broom disease in cinnamon in
Quang Nam and Quang Ngai provinces, it is necessary to study effective management solutions for the

these sap - sucking hemipterans in Vietnam.

Keywords: Cinnamomum cassia, sucking insect, mealybugs, South - Central region, vector, witches’ broom

disease.
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