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TOM TAT

Qué 1a loai cay dic san co gia tri kinh té cao va duoc gay trong phé bién ¢ Viét Nam. Tuy nhién, bénh tua
muc hai cay Qué da phat sinh, gay hai phé bién tai ving Nam Trung bg. Nghién ctru nay nhim xac dinh
trieu ching va nguyén nhan gay bénh tua muc trén cdy Qué & tinh Quang Nam va Quang Ngai. Triéu
ching dién hinh ctia cay Qué bi bénh tua muc 1a trén than, canh, cuéng 14 va gan 14 xudt hién cac u budu
san sti, sau d6 moc ra cac tua dai hoac phat trién nhitng cum chéi moc bat thuong. Mot s6 truong hop xuat
hién ca tua muc va cum chédi moc bat thuong trén cing moét cay, tham chi trén ciing mot vi tri. Cay bi bénh
thuong coi coc, cham phat trién, néu bénh nang cay co thé bi chét. Két qua gay bénh nhan tao bang cac
mau cay da duoc xac dinh co phytoplasma déu thé hién tinh gay bénh trung binh dén rit manh trén cay
Qué & giai doan 1 nam tudi. Ky thuat nested - PCR voi cap modi P1/P7 va R16F2n/R16R2 da xac dinh
Cinnamomum cassia witches’ broom phytoplasma 1a nguyén nhan gay bénh tua muc trén cay Qué. Can tiép
tuc nghién ctru cac giai phap quan 1y hiéu qua bénh tua muc dé gép phan bao tén va phat trién thanh cong

cay Qué & tinh Quang Nam va Quang Ngai.

Tix khéa: Bénh tua murc, cdy Qué, gdy bénh nhan tao, phytoplasma, TAy Nam bo.

1. BAT VAN BE

Cay Qué (Cinnamomum cassia Blume) thuoc ho
Long nao (Lauraceace), c6 phan bo ty nhién & phia
Nam Trung Quéc va Viet Nam. Qué 1a loai cay dac
san c6 gia tri kinh té cao va duoc gay trong & nhiéu
dia phuong cta Viet Nam. Vo va 1a cay Qué duoc
dung dé cat tinh dau dung trong my phdm va y hoc.
Tinh dau qué cé chira nhiéu aldehyd cinnamic c6 tac
dung diét khuén [1], [2].

Trong cong tac chon loai ciay uwu tién cho cic
chuong trinh tréng rimg tai Viet Nam, Qué 1a loai cay
trong ring san xuat chu luc tai ving Trung tam,
vung Dong Bic, ving Bac Trung b va ving Nam
Trung b6. Tuy nhién, trong nhiéu nam qua, bénh tua
muc hai cdy Qué da phat sinh, gay hai phd bién trén
rimg trong Qué tai viing Nam Trung bo.

Nhiéu nghién ctru vé phytoplasma gay bénh tua
muc va bénh chdi rong gay hai trén mot s6 loai cay
da dugc thyc hién. Zaim va Samad (1995) [3] da xéac
dinh cay sam An Do (Withania somnijkra) bi bénh

" Trung tdm Nghién ctru Bao vé rimg,

Vién Khoa hoc Lam nghi¢p Viét Nam

* Trung tam K¥ thuat Nong nghiép huyén Nam Tra My,
tinh Quang Nam
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chéi rong do phytoplasma va bénh lay truyén tir cay
cay bi bénh sang cay khac qua viéc chiét ghép va cac
moi gidi truyén bénh nhu rép sap, rép mudi Myzus
persicae va rép Aphis craccivora... Mot so loai cay
lam nghiép ciing ghi nhan bi xam nhiém bdoi
phytoplasma nhu bénh chéi réng trén cay Hong (P,
tomentosa), truyén tr cdy me qua cdy con bang
duwong nhan gidng vo tinh nhu gidm canh va hitu tinh
qua hat ctia cdy me mang mam bénh. Cay trong tir
hat nhiém bénh sé chét sau 1 nam tuéi. Bénh tua
muc 1a loai dich hai nguy hiém nhét trén cay Qué va
nguyén nhan gay bénh c6 thé 1a do phytoplasma va
véc to truyén bénh 1a do vi rat, nim, Azotobacter va
con trung [4]. Bai bao nay trinh bay két qua nghién
ctru vé triéu chimg ctia bénh tua muc, dac diém hién
vi va két qua giam dinh cdc mau bénh tua muc gay
hai cay Qué tai tinh Quang Nam va Quang Ngai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Céac mau cay giong Qué bi bénh tua muc thu tai
cac vuon wom & tinh Quang Nam va Quang Ngii.

Cac mau than, canh va 14 cay Qué bi bénh tua
muc thu tai cac rung trong & tinh Quang Nam va
Quang Ngai.
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2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp xdc dinh triéu ching cua
bénh tua murc

Quan sat trén than, canh, ngon va 14 cay dé xac
dinh vét bénh va dac diém cta cac vét bénh. Mo ta su
thay déi hinh dang & vét bénh va xung quanh vét
bénh. M6 ta dic diém sui seo, néi u budu & vét bénh
hoac hién tiong hinh thanh cum chéi trén cac cay bi
bénh.

2.2.2. Phuong phdp thu mau va nghién ciu dic
diém hién vi cua sinh vat gdy bénh

Tai huyén Tra Bong, tinh Quang Ngai, huyén
Nam Tra My, Bac Tra My va Phuoc Son, tinh Quang
Nam, tién hanh thu 35 mau cay bi bénh & vueon wom
va 100 mau cay bi bénh ¢ rimg trong. Chon cac cay
c6 bi bénh tua muc nang hodc c6 cum choi moc bat
thuong dé thu mau.

Mo ta dac diém hién vi va chup anh hién vi: Cac
mau tir cudéng, gan 14, chédi va tua tir cay co trieu
ching va khong c¢6 trieu ching duoc c6 dinh trong
dung dich 2,5% glutaraldehit véi dung dich dém natri
cacodilat 0,2 M (pH 7,2 - 7,4) & 4°C trong 24 - 48 gio.
Sau do, cac mau duoc rira trong cling mot dung dich
déem (trong 20 phut), khtt nudc trong cac dung dich
con & nong do 30, 50, 70, 96 va 100%, tiép theo la
axeton tuyéet doi, trong thoi gian 20 phut cho méi loai
dung dich. Sau khi khtt nu6c, cac mau duoc lam kho,
cat mong dat lén khay pht cacbon hut chan khong
trong 10 phut bang may Leica EM SCD050, sau d6
cac mau duoc soi va kiém tra bang kinh hién vi dién
tlt quét (scanning electron microscope - SEM) & 5 -
20kV tai Trung tAm Phan tich, thi nghiém cong nghé
cao - Truong Dai hoc Mo dia chat.

banh gia tinh gay bénh ctia caic mau bénh trén
cay Qué 1 nam tudi & vuon wom theo phuong phap
gy bénh nhan tao ctia O’Gara va cs (1996) [5]. Dung
duc tron duong kinh 0,3 mm duc b6 vé & trén than, duc
mot miéng vo ¢ vét bénh ctia mau bénh voi duong kinh
3 mm, up vao trong 16 da tao trén than, dat bong hoic
gidy 4m phia ngoai va ding bang paraffin bang lai, cong
thic doi chiung st dung vo ciia cay khoe, khong co
trieu chung bi bénh. Thi nghiém gay bénh vo6i 18 mau
bénh, gay bénh trén 10 cay/mau bénh/lap va lap lai 3
lan. Sau 90 ngay tién hanh kiém tra tinh trang bénh,
phan cap bénh sau khi gay bénh dua trén triéu ching
bénh (s6 luong diém trén than, ngon, 14 xuat hién cac u
san sti, choi moc bat thuong) (Bang 1).

Bang 1. Phan cip bi bénh tua myc trén ciy Qué

Cap bénh Biéu hién bén ngoai
Khong c6 vét bénh trén than,

0 R ,

cay khoe

1 Cay c6 1 diém bi bénh tua muc

2 Cay c6 2 diém bi bénh tua muc

3 Cay ¢6 3 diém bi bénh tua muc

A Cay ¢6 > 3 diém bi bénh tua muc,

hodc cum choi moc bat thuong

2.2.3. Phuong phap xdc dinh sinh vit gdy bénh
- Téch chiét ADN tong so

Tach chiét ADN téng s6 duoc thuc hién dua trén
phuong phip CTAB (Cetyl trimethyl ammonium
bromide) ctia Saghai - Maroof va cs (1984) [6]. Cac
mau bénh duoc rita sach biang nuéc may, sau d6 ria
lai bang nuoc cat va dé kho tu nhién. Khoang 200 mg
mau bénh duwoc nghién trong 600 ul dung dich CTAB
2X da u & 65°C, dao déu va hat toan bo dung dich sau
khi nghién chuyén vao ong Eppendorf 1,5 ml, ti€p
tuc t mau & 65°C trong 1 gio. Sau do théem 100 ul
dung dich Phenol: Chloroform: Isoamyl alcohol (25:
24: 1) vao va lac manh. Sau khi lac, hon hop mau va
dung dich duoc ly tam & toc do 13.000 vong/phut
trong 5 phuat. Hut 500 pl dich trong phia trén chuyén
sang 6ng Eppendorf 1,5 ml moi. Thém 500 ul dung
dich Isopropanol lanh, dao nhe va 4 & nhiét ¢6 phong
trong 5 phat. Ly tam 13.000 vong/phut trong 5 phuit,
loai b6 dich trong phia trén va thu tia gADN. Thém
500 pl dung dich Ethanol 70, ddo nhe va ly tam
13.000 vong/phut trong 5 phut, loai boé dich trong
phia trén, thu lai tia gADN (thuc hién budc nay 2
lan). Mé nap ong dé kho tu nhien gADN & nhiét do
phong trong 30 phut. Hoa tan tia gADN trong 50 ul
dung dich TE1X. Tién hanh kiém tra néng do va do
tinh khiét ctia gADN thu duwoc bang may quang phd
(Nanodrop).

- Phuong phap PCR long

Phan tmg PCR vong 1 véi moi P1 (5- AAG AGT
TTG ATC CTG GCT CAG GAT T -3)/P7 (- CGT
CCT TCATCG GCT CTT -3’) duoc tién hanh véi cac
thanh phan phan tng trong 25 pul nhu sau: 18,5 ul
DEPC-WATER, 2,5 ul Buffer 10X, 1 ul Primer P1 (10
uM), 1 pl Primer P7 (10 uM), 2 nl ADN (25 ng) va 1
ong EZ PCR Mix. Chuong trinh gia nhiét cia may
PCR duoc thuc hién véi buéce 1 & 95°C trong 5 phat,
budc 2 1a 30 chu ky vé6i chu trinh nhiét 1a: 95°C trong
45 giay, 55°C trong 45 gidy va 72°C trong 2 phut,
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buoc 3 & 72°C trong 5 phut va két thic bang buoc 4 &
10°C trong 10 phut. Véi phan tmg PCR léng, san
phén PCR dau tien duoc pha loang 30 lan sau d6 lay 2
nl lam ADN khuon cho vao hon hop phan tmg PCR
voi cap moi R16F2n (5-GAA ACG AGT GCT AAG
ACT GG-3)/R16R2 (5-TGA CGG GCG GTG TGT
ACA CCC G-3). Thanh phan phan tng va diéu kién
nhiét do0 phan tng nested-PCR duoc thuc hién giong
nhu phan tmg PCR dau tién. Mau d6i ching duoc
thuc hién voi ADN chiét suat tir cay khoe. 5 pl cta
san phdm PCR long duwoc dién di bang 1% (w/v)
agarose gel trong dung dich TAEIX. Cac san phidm
PCR 1léng duoc gidi trinh tu véi cdp moi
R16F2n/R16R2. Trinh tu cac mau duoc so sanh véi
co sO dit lieu cia GenBank théng qua giao dién tim
kiém BLAST.

- Phurong phap xit Iy so liéu
Chi s6 bénh trung binh (R) duoc xac dinh theo

1
Zni.vi

cong thic: R = -

Trong do: ni 1a s6 cay bi bénh & cap bénh i; vi 1a
tri s6 ctia cap bénh thiri; N 1a téng so cay diéu tra.

Trén co s& chi s6 bénh trung binh (R), mtc do
bénh duoc phan chia thanh 5 muc: R = 0: khong bi
bénh; 0 < R < 1: bi bénh nhe; 1 < R< 2: bj bénh trung

h, S . T -
[l &“-'—f'.t :

\'T e ’

"

binh; 2 < R < 3: bi bénh ning; 3 < R < 4: bi bénh rat
nang.

Xt ly s6 lieu bang phan mém Excel va phan
mém GenStat 12.1 dé phan tich céc chi tiéu thong ké.

3. KET QUA NGHIEN CUU
3.1. Trieu chimg ctia bénh tua muyc hai cay Qué

Bénh tua muc rat phé bién trén cay Qué ¢ tinh
Quéang Nam va Quang Ngai, v6i trieu ching bénh
thuong xuat hién trén than, canh, cuong 14 va gan la.
Lic dau vao dau mua mua trén than, canh, cuong 1a
va gan 14 xuat hién cac buéu san sui (Hinh 1a, c), sau
d6 cac u buou phat trién (Hinh 1d) va moc ra cac tua
dai giong nhu tua muc (Hinh le) hoac phat trién
nhitng cum chdi moc bat thuong (Hinh 1b, g, h),
cudi miia mua cac tua muc gia va bi héo, kho (Hinh
1f). Mot so truong hop xudt hién ca tua muc va cum
chéi moc bat thuong trén cting mot cay, tham chi
trén cung mot vi tri. Tua muyc trén u hoac trén cay
Qué thuong c6 mau hong nau. Cay Qué bi bénh
thuong coi coc, cham phat trién, néu bénh ning cay
c6 thé bi chét. Bénh tua muc ton tai trén cay Qué
quanh nam. Tuy nhién tua muc va cum chdi mai tap
trung phat trién tir thang 9 nam truoc dén thang 4
niam sau, toc do vuon dai cta tua muc ting nhanh
trong khoang thoi gian tir thang 11 dén thang 12

hang nam.
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Hinh 1.T riéu ching ciia beh tua muyc trén cay Qué

a. cdy con bat diu xuat hién cdc u buow; b. cdy con moc nhiéu choi bat thurong; c. tua moi moc trén than
cdy ¢ ring trong; d, e. tua moc dai trén than cdy ¢ rung trong; £ tua bi héo va kho, g, h. canh cay bi moc nhiéu

choi bat thuong

3.2. Biac diém hién vi va tinh gay bénh ctia sinh
vat gy bénh

Két qua quan sat bang kinh hién vi dién t&r quét
(scanning electron microscope - SEM) da phat hién
phytoplasmas va cdc mam bénh sinh song trong

4 mm ETD DH hal

mach ray (phloem). Cac té bao phytoplasma c6 kich
thudc trung binh 0,7 ym (& 0,23 pm) da duwoc quan
sat thay trong mo6 mach ray cta cac mau bi tua muc
(Hinh 2a) so sanh véi mau cay khoe khong co su
xuat hién cta Phytoplasma (Hinh 2b).

Hinh 2. Pic diém hién vi ctia mau cay bi bénh va cay khoe

a. mau thu tir ciy bi bénh voi véch t€ bao bi tén thuong va cdc té bao phytoplasma hinh cau; b. mau thu tir

cay khoe voi véach t€ bao nguyén ven

Can ctr vao dac diém hinh thai cta cac mau sinh
vat gay bénh tua muc hai cay Qué, so sanh voi dac
diém phan loai cia Vo Duy Loan (2012) [4] va Luc
(1999) [7] co6 thé xac dinh sinh vat gay bénh trong
nghién ctru nay 1a phytoplasma. D€ xac dinh chinh
xac dén loai, can tiép tuc nghién ctru giai trinh tu gen

va doi chiéu véi cac trinh tu tham chiéu trén ngan
hang gen.

Két qua gay bénh nhan tao cho 18 mau va danh
gia sau 3 thang cho thdy chung déu gay hién tuong
bénh tua muc trén cay con. Két qua duoc tong hop
trong bang 2.
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Bang 2. Két qua gay bénh nhan tao trén cay con bing cic miu tua myc cé Phytoplasma

llo\g ?11}11 Cay chu Dia ii%il thu Biéu hién triéu chitng bénh tri:cgslgizhen(}lli) Tlsgniay

P1 Rimng trong | Nam Tra My | U bu6u san sui trén than, 14 2,35 R4t manh
R . U budu san sui trén than, 14, moc .

P2 Cay con Nam Tra My chéi bit thuong 3,61 Rat manh
P3 Rimg trong TraBong | Ubudu san sti trén than, gan 14 2,23 Rat manh
P4 Rimg trong TraBong | Ubudu san sui trén than, gan 14 2,88 Manh
P5 Rimg trong | Nam Tra My | U bu6u san sui trén than, gan 14 2,93 Manh
P6 Rimg trong | Bac TraMy | U bu6u san sui trén than, gan 14 2,21 Rat manh
P7 Cay con TraBong | Ubudu san sui trén than, gan 14 2,77 Manh
P8 Rimng trong | Bac TraMy | U budu san sui trén than, gan 14 2,12 R4t manh
P9 Rimg trong | Bac TraMy | U bud6u san sui trén than, gan 14 2,41 Rat manh
P10 | Rumg trong | BacTraMy | U buou san sui trén than, gan 14 2,68 Rat manh
P11 | Riumgtrong | BacTraMy | U buéu san sui trén than, gan 14 2,55 R4t manh
P12 Cay con Nam Tra My | U bu6u san sui trén than, gan 14 2,24 R4t manh
P13 | Rumng trong TraBong | Ubudu san sui trén than, gan 14 2,55 R4t manh
P14 | Rumng trong TraBong | Ubudu san sti trén than, gan 14 2,71 Manh
P15 | Rimng trong TraBong | Ubuwdu san sui trén than, gan 14 2,63 Manh
P16 | Rumng trong TraBong | U budu san sui trén than, gan 14 2,22 Rat manh
P17 | Rumng trong TraBong | Ubudu san sui trén than, gan 14 2,31 R4t manh
P18 | Rimgtrong | Phudc Son | U budu san sti trén than 1,36 Trung binh
beoi R

ching 0,00 0,00 Khong
Lsd 1,21 0,17
Fpr <0,001 <0,001

Két qua gay bénh nhan tao trén cay con cho thay
toan bo cay con Qué sau khi gay bénh bing cac mau
cay bi bénh déu c6 trieu ching bénh tua muc tuong
tu nhu ¢ hién treong. Trong do, 12 mau gay bénh rat
manh, 5 mau gay bénh manh va 1 mau gay bénh

i

¥

Hinh 3. Cay Qué 1 ndm tudi sau khi thi nghiém gay bénh trén than

trung binh. Trong thi nghiém nay, cic ciy con sau
khi gay bénh nhan tao biang mau P2 da xuat hién ca
u budu san sti va cac chéi méoi moc bat thuong (Hinh
3a). Cac cay gay bénh bang 17 miu con lai déu chi
xuat hién u budu san sti va tua muc (Hinh 3b).

a. cdy bi bénh khi nhiém mau P2; b. cdy bi bénh khi nhiém mau P14; c. doi chimg
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gay bénh tua muc trén cdy Qué ¢ Quang Nam va
Quang Ngii la Cinnamomum cassia witches’ broom
phytoplasma (Hinh 4).

3.3. Két qua dinh danh sinh vat gay bénh

Két qua giai trinh tu ADN so sanh véi cac giai
trinh tu trén Genbank (Bang 3) da xac dinh sinh vat

o | Phyto 1
Phyto 2
6? ’—{ JX413793 1 Cinnamomum cassia witches' broom phytoplasma QQNVN
KJ873877 1 Urochloa distachya phytoplasma WL2 e
AB0526872 1 Brachiaria grass phytoplasma
MK3829230 1 Exitianus indicus phytoplasma EI 1
MK829229 1 Rhynchosia minima phytoplasma RmYL 1
MK829232 1 Sogatella furcifera phytoplasma Sf 1
& | | MK829231 1 Balclutha rubrostriata phytoplasma Br 1
AF248961 1 Bermuda grass phytoplasma
EU294011 1 Malaysia Bermuda grass phytoplasma
—— EU636906 1 Coconut yellow decline phytoplasma
i EU328159 1 Coconut yellow decline phytoplasma
] EF444485 1 Firoozabad (Iran) Bermuda grass phytoplasma
AJ550964 1 Bermuda grass phytoplasma
ABO052873 1 Candidatus Phytoplasma oryzae
= AY 377876 1 Napier grass stunt phytoplasmae
100 AF353090 1 Candidatus Phytoplasma luffae
AY197655 1 Elm yellows phytoplasma EY1
AY390261 1 Candidatus Phytoplasma trifolii
10, AF092209 1 Ash yellows phytoplasma
' MG030645 1 Candidatus Phytoplasma fraxini
AF515636 1 Candidatus Phytoplasma phoenicium A4

100

0.02

Hinh 4. Cay phat sinh dwoc x4y dung dua trén 16S rADN ciia Phyto 1 va Phyto 2
v6i cac loai khac nhau tir GenBank.

Tham chiéu ma duoc hién thi trudc ching loai tén. Sap xép trinh tir bang ClustalW, cdy phat sinh loai
duroc x4y dung boi Neighbor-Joining trong MEGA 7.0 vor gid tri mac dinh va 1000 bootstrap, sir dung
AF515636 1 Candidatus Phytoplasma phoenicium A4 lim nhom ngodi,

Bang 3. Cac chiing phytoplasma dwroc sit dung dé so sanh véi mau nghién ciru duoc sir dung
dé phan tich phat sinh loai

Ky hiéu ching Nhom 16 A . o Ma tham chiéu
Phytoplasma S r’ADN Bénh hai Phan bo GenBank
/nhém phu
CinWB XIV Chai sé Vietnam JX413793
WL2 XIvV Bac la India KJ873877
BraWL-KK X1V Vang lui lua Thailand AB052872
El-1 X1V Hai lua mi India MK829230
RmYL-1 X1V Hai lua mi India MK829229
Sf-1 XIV Hai lua mi India MK829232
Br-1 X1V Hai lua mi India MK829231
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BGWL XIV Bac 1a c6 Bermuda Thailand AF248961
BGWL XIV Bac 14 c6 Bermuda Malaysia EU294011
CYD XIv Bénh héo vang trén dira Malaysia EU636906
CYD XIv Bénh héo vang trén dira Malaysia EU328159
BGWL XIV Bac 1a c6 Bermuda Iran EF444485
BGWL-C1 X1V Bac 14 c6 Bermuda Italia AJ550984
RYD-Th XI Vang lui lua Thailand AB052873
2002/19-5 XI Xoan la co Kenya AY377876
LfWB VIII Chai sé Loofah Taiwan AF353090
EY1 V-A Vang 1a EIm USA AY197655
CPR VI Nhiéu choi Clover USA AY390261
AshY1 VI Vang la Ash USA AF092209
P1 Vil n/a Colombia MG030645
Cand.Phﬁoplasma IX Bénh gay chét cay hanh dao Lebanon AF515636
phoenicium

So sanh trinh tw ctia cac mau trong nghién cttu
nay voi trinh te trén Genbank cho thidy co6 tuong
déng 99% voi trinh tu Cinnamomum cassia witches’
broom phytoplasma QQNVN do Duong va Dao
(2017) [8] phan tich tr cac mau tua muc qué &
Quang Ngii nam 2017.

3.4. Thao luan

Két qua nghién ctu nay da xac dinh nguyén
nhan gay bénh tua muc gay hai cay Qué & tinh
Quang Nam va Quang Ngiai la do phytoplasma.
Nghién cttu trudc day vé nguyén nhan gay bénh tua
muc hai cady Qué ¢ Quang Ngai ciing xac dinh do
phytoplasma [7], [8] nhung ciing chua gidm dinh
duoc dén loai va chua dé cap dén cac triéu chung
cum choi moc bat thuong trén cay. Hon nita, nghién
ctru nay da cho thay ngoai cac cay voi trieu chimg bi
tua muc, cac cay c6 cum chéi moc bat thuong ciing
ghi nhan phytoplasma va két qua gay bénh nhan tao
cting ching minh diéu do.

Phytoplasmas, mot loai sinh vat nhan so song,
khong cé vach ngin, 1a tic nhan gay ra hon 700 bénh
thuc vat, mot s6 bénh c6 tAm quan trong vé kinh té
va kiém dich [9]. Phytoplasmas ciing nhu cac sinh
vat nhan so ¢ mach khac va mot sé virus tao ra cac
trieu ching bénh dic trung nhu vang 14, bién mau,
chdi sé, coi coc, bién dang, tao nhiéu choi nhé [10].

Ngoai ra, bénh chéi rong da duoc ghi nhan gay
hai trén nhiéu cay cha khac nhau. Nam 2005, bénh

chéi réng do phytoplasma (Candidatus phytoplasma
aurantifolia) lan dau tién duoc ghi nhan gay hai trén
cay San voi trieu chimg 16ng ngan, 14 ngan va nho,
cay thap hon binh thuong, chéi ngon rut ngan lai, 1a
chuyén vang, rung hoac chét kho [4]. Nghién cttu vé
bénh chdi rong trén cay San tai mot s6 tinh phia
Nam, Trinh Xuan Hoat va cs (2012) [11] két luan
rang bénh chdi rong gay ra boi phytoplasma lay lan
rat nhanh va tré thanh mét trong nhitng bénh nguy
hiém nhat trén cay San. Nghién ctru stt dung kinh
hién vi dién t& (TEM) d€ mo ta cac cdu truc cua
phytoplasma c6 dang hinh tron hoac oval véi kich
thudc tir 108 - 109 nm trong mo cay bi bénh. Nghién
cttu da st dung phuong phap PCR 1ong (nested-PCR)
dé khuéch dai doan gen 16S rRNA cua phytoplasma
va phan tich tinh da hinh bang ky thuat RFLP va xac
dinh phytoplasma gay bénh choi rong hai San thuoc
nhom 16Srl. O Thai Lan, Campuchia, Lao, Indonesia
va Philippines, bénh chéi rong do phytoplasma ciing
lam giam 10 - 15% nang suat va giam 25 - 30% ham
luong tinh bot. Phytoplasma c6 thé duoc lay truyén
thong qua cay giong hodc qua céc loai con trung hut
nhua cay. Khi phytoplasma da nhiém vao cay giong,
ching sé te dong c6 mat & toan bod cay moi trong,
lam cho cay bi roi loan sinh truong, coi coc va bi chét
[12].

Bénh chdi rong do phytoplasma la bénh hai
nguy hiém nhéat trén cay Hong (P. tomentosa) duoc
x4c dinh do phytoplasma gay ra. Bénh chdi rong gay
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hai cay Hong xuét hién va ton tai nhiéu nam & Trung
Quoc, Dai Loan, 1a tac nhan lam gidm su phat trién
ctia nganh cong nghiép gb tai Trung Quoc, bénh nay
da gay thiét hai trén khoang 880.000 cay Hong, anh
huong nghiém trong dén nganh cong nghiép ché
bién god, gay that thoat hang ty do la [13]. Bénh lay
truyén tir cdy me qua cay con thong qua viéc nhan
giong hom va htru tinh tir hat [14].

Hién nay, bénh tua muc gay hai cay Qué tai tinh
Quang Nam va Quang Ngai rat nghiém trong nhung
chua c6 quy trinh quan ly hiéu qua. Cac nghién ctu
cho thdy c6 nhiéu nguyén nhan lan truyén beénh,
trong d6 bao gom ca khau nhan giong ciing nhu
nhiéu loai con tring. Nghién ctru nay da xac dinh
duoc nguyén nhan gay bénh va can ti€p tuc nghién
clu cac giai phap quan ly hiéu qua bénh tua muc dé
g6p phan bdo ton va phat trién thanh cong cay Qué &
vung Nam Trung bo.

4. KET LUAN

Nguyén nhan gay bénh tua muc trén cay Qué tai
tinh Quang Nam va Quang Ngai duoc xac dinh do
phytoplasma.

Triéu chung dién hinh ctia cay Qué bi bénh
tua muc 1a trén than, canh, cudng 14 va gan 14 xuat
hién cac u budu san sui, sau dé6 moc ra cac tua dai
hodc phat trién nhitmg cum chéi moc bat thuong.
Mot s6 truong hop xuat hién ca tua muc va cum choi
moc bat thuong trén cling moét cay, tham chi trén
cung mot vi tri. Cay bi bénh thuong coi coc, cham
phat trién, néu bénh ning cay co6 thé bi chét.

Cac mau phytoplasma tir cadc cay bi bénh tua
muc déu cé tinh gay bénh tir trung binh dén rat
manh trén cay Qué & giai doan 1 nam tudi.
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Candidatus Phytoplasma phoenicium’sp. nov., a International Journal of Systematic and Evolutionary
novel phytoplasma associated with an emerging Microbiology, 53 (3), 833 - 838.
lethal disease of almond trees in Lebanon and Iran.

WITCHES- BROOM DISEASE IN Cinnamomum cassiaIN SOUTH - CENTRAL VIETNAM

Dao Ngoc Quang, Dang Nhu Quynh, Nguyen Manh Ha,
Pham Quang Thu, Dinh Van Tho, Nguyen Minh Chi

Sumary

Cinnamomuin cassia is a specialty tree with high economic value and is widely grown in Vietnam. However,
witches’- broom disease is causing widespread damage in the South - Central region. This study aimed to
determine the symptoms and causes of witches - broom disease on cinnamon trees in Quang Nam and
Quang Ngai provinces. The appearance of lumps, followed by the growth of long tassels or the development
of clusters of abnormal shoots on the stem, branches, petioles and leaf veins are the typical symptoms of
cinnamon trees with witches’- broom disease. Sometime, both long tassels and abnormal shoots appear on
the same tree, even on the same part. Diseased trees are often stunted and grow slowly; if the disease is
severe, the trees may die. The results of artificial pathogenicity, using plant samples that have been
identified with phytoplasma, showed moderate to very strong pathogenicity on cinnamon trees at 1 year of
age. Nested - PCR with primer pairs P1/P7 and R16F2n/R16R2 identified that witches’- broom disease on
cinnamon trees is caused by Cinnamomum cassia witches’ - broom phytoplasma. It is necessary to continue
to have further research on effective management solutions for witches’- broom disease to contribute to the
conservation and successful development of cinnamon in Quang Nam and Quang Ngai provinces.

Keywords: Cinnamomum cassia, inoculation, phytoplasma, South - Central region, witches™ broom disease.
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