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[ PHAN 1. MO DAU

Cay san (Manihot esculenta Crantz) duwoc trong rong khap & cac tinh trong ca
— nudc vdi nhiéu vung trong tap trung, dem lai nguén thu nhap cho ngudi dan,
( % gép phan 6n dinh tinh hinh kinh t& - xa héi. San d3 tré thanh 1 trong 10 mit

N hang néng san xuat khau quan trong, cd gid tri kinh t& cao cda Viét Nam.

O nudc ta trén ciy san xuat hién mot loai bénh mdi dwoc goi 1a bénh chéi
phu thuy (hay bénh chdi réng) véi biéu hién triéu chirng dac trung do bj
nhiém phytoplasma. Cay sdn bj bénh chdi phu thuy, ndng suat gidm 10-
30%, ham luwgng tinh bt giam 20-30%.

Phytoplasma la mdt tdc nhadn dac biét gdy bénh trén cay tréng. Con
duwong lan truyén cha phytoplasma ngoai tw nhién la qua nhan giéng vo

{3~  tinh va qua cdn trung moi gidi. Chan dodn va phan loai nhém tac nhéan
gdy bénh nay chli yéu dua trén phan tich mét sé vung gen, quan trong
nhat 1a gen ma hda 16S RNA ribosome.

Phong chéng hiéu qua bénh cay néi chung va bénh chéi phu thuy hai san ndi riéng phu
- thudc nhiéu yéu t6, trong dé, dau tién |a phai xac dinh chinh xac tdc nhan gay bénh va
cac dac diém sinh hoc cla bénh. Do bénh chdi phu thuy hai san 1a mot bénh maéi &
Viét Nam nén can phai thyc hién nghién clru vé bénh, dac biét tai cac tinh trong diém
c6 dich @ Dong Nam Bo.




1.2. MUC TIEU cUA BE TAI

Chan dodn va phan loai dwoc phytoplasma gay hai trén cay san tai mot
sO tinh Pong Nam B9; danh gia dwoc mot s6 dac diém sinh hoc chinh
nhu tinh gdy bénh va kha nang lan truyén cta chung.

1.3. DOI TUONG VA PHAM VI NGHIEN CcU'U

1.3.1. Béi twong nghién ciru

Phytoplasma gay hai trén cdy san, tip trung vao linh vuc chan doan, phan
loai va mot s6 dac diém sinh hoc.

1.3.2. Pham vi nghién ctru

/Di‘éu tra mirc d6 pho bién cla bénh chdi phu thdy hai san
B, xac dinh nguyén nhan phytoplasma gay bénh chéi phu
Nghién clru bién phap chan doan, xac dinh va phan loai
gdy bénh chéi phu thdy hai san va kha nang lan truy

Kphytoplasma hai san & diéu kién chau vai trong nha ludi.




PHAN 3. VAT LIEU VA PHUO'NG PHAP NGHIEN CcU'U

3.1. VAT LIEU, DIA BIEM VA THO1 GIAN NGHIEN CU'U

3.1.1. Vat liéu nghién ctru

3.1.1.1. Giéng san thi nghiém

3.1.1.2. Thiét bi, dung cu va hod chét diung trong nghién ctru
3.1.2. Pia diém va th&i gian nghién ciru

3.1.2.1. Dia diém nghién ciru

Piéu tra, thu thap mau cay san cé biéu hién bénh chéi phu thuy tai vung Dong
Nam B6 va tai mét sé dia phuong khac. Nhitng nghién ciru thwe nghiém, chan
doan va gidm dinh lién quan dén ndi dung clia dé tai duoc thuc hién tai:

v" Vién Bao vé thuc vat, Bac Tl Liém, thanh phé Ha Noi.

v Trung tdm Nghién clru Bénh cay nhiét d&i, Hoc vién Nong nghiép Viét Nam -
Trau Quy, huyén Gia Ldm, thanh phd Ha N6i.

v Trung tdm Nghién clru thwc nghiém Nong nghiép Hung Loc - x3 Hwng Thinh,
huyén Trang Bom, tinh Déng Nai.

3.1.2.2. Thoi gian nghién cuu
Ppé tai duoc thuc hién tr ndm 2011 dén nam 2014.



3.2. NOI DUNG NGHIEN cU'U

3.2.1. Piéu tra mirc dd pho bién ciia bénh chdi phu thuy hai san

3.2.2. Phat hién phytoplasma hai san bang kinh hién vi dién tt,
nhuém mo va PCR

3.2.3. Pinh danh phan tir va phan tich pha hé phytoplasma hai san

3.2.4. Ung dung ky thuat LAMP-PCR dé& chan doan phytoplasma
nhém 16Srll hai san

3.2.5. Xac dinh mot sé dac diém sinh hoc cha bénh chodi phu thuy
hai san do phytoplasma giy ra



3.3. PHUO'NG PHAP NGHIEN CU'U

Cac phuwong phap nghién cuu la thuong quy, duoc su dung trong nghien cuu benh do
phytoplasma gay ra.

- Ty |1& cAy san nhiém bénh chéi phu thuy (%) duoc tinh theo cong thirc:

Ty 1& bénh (%) = a/b x 100
Trong d4: a: Tong s6 cay san bi nhiém bénh chéi phu thuy.

b: Tong s6 cay san diéu tra/thi nghiém.
- Tinh hé s6 tuwong dong (F) cho tirng cdp mau phytoplasma duoc tinh theo cong
thirc cha Nei and Li (1979):
o 2Nxy

Trong dé: Nx + Ny

Nxy: s6 bdng DNA chung cé & ca hai mau x va y,

Nx: s6 bidng DNA clia mau X,

Ny: s6 bdng DNA clia mau .
SO liéu thu thap dwoc x& ly trong Microsoft Office Excel. S6 liéu thi nghiém
duoc tinh toan, xr ly théng ké theo phwong phap phan tich phwong sai bang
chuwong trinh IRRISTAT 4.0.



PHAN 4. KET QUA NGHIEN c’'U VA THAO LUAN

4.1.MO TA TRIEU CHUNG VA PIEU TRA MUC PQ PHO BIEN CUA BENH CHOI PHU THUY HAI SAN
4.1.1. Mo ta triéu chirng bénh
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4.1.2. Mrc dd pho bién ciia bénh chadi phu thuy hai san

Bang 4.1. Mrc d6 phd bién cia bénh chdi phu thuy hai san tai cac diém
diéu tra & modt so6 tinh (ndm 2011)

STT Pja diém diéu tra* Tén giéng Giai doan sinh Ty I¢
trudng phat trién bénh
1 Trang Bom, Pong Nai KM94 Cho thu hoach 18,0
2 Trang Bom, Pong Nai KM140 Cho thu hoach 22,0
3 TP. Kon Tum, Kon Tum KM94 Cho thu hoach 12,1
4 Kon Ray, Kon Tum KM94 Cho thu hoach 294
5 Son Ha, Quang Ngai KM94 Cho thu hoach 5,7
6  Dong Phu, Binh Phude KM60 Phat trién than 14 10,8
7 Trang Bom, Pong Nai KM60 Phat trién than 14 12,2
8 Trang Bom, Pong Nai KM419 Cay con 60,2

Ghi chu: * Diéu tra trén 3 canh dong khac nhau tai moi dia diém.



4.2. PHAT HIEN PHYTOPLASMA HAI SAN BANG KiNH HIEN VI BIEN TU,
NHUOM MO VA PCR

4.2.1. Phat hién phytoplasma hai san bang kinh hién vi dién tir

Bang 4.2. Phat hién phytoplasma hai san bang kinh hién vi dién tir

STT B6 phan kiém tra Dia diém thu thap Két qua
hién vi dién tir
1 Gan la cay bénh Tan Thanh, Ba Ria - Viing Tau +
2 Gan la cay bénh Théng Nhit, Pong Nai +
3 Gan la cay bénh Trang Bom, Pong Nai +
4 Gan la cay khoe Trang Bom, Pong Nai —
5 Gan la cay bénh Trang Bom, Pong Nai +
6 Gan la cay bénh Trang Bom, Pong Nai +
7 Gan la cay khoe Trang Bom, Pong Nai —

Ghi chu: (+) c6 phytoplasma; (—) khong cé phytoplasma.

hinh tron, hinh ovan vdi kich thuwdc tir 108 - 199 nm trong té bao té& bao &ng ray cia mach phloem cay san
biéu hién triéu chirng bénh chéi phu thuy nhung khdng thay su hién dién cha ching trong t& bao 6ng ray
cta mach phloem cay san khong bj bénh. Ngoai ra, khdng phat hién thay tdc nhan giy bénh nao khac
trong t& bao 6ng ray cla mach phloem cay san bi bénh chéi phu thuy va cay khéng bj bénh



Hinh 4.2. X4c dinh phytoplasma hai séin bang kinh hién vi dién tir
(dot 1, nam 2011)

A) Mau cay san ding trong phan tich bang kinh hién vi dién ti; B) Thé phytoplasma

trong té bao ng ray cua mach phloem cdy sén nhiém bénh chdi phu thuy (46 phong dai
25.000 14n). Thanh bar: 500 nm.

aWB=Dong Hai. 001

) KM94-Khoe-Dong nai.006
lag: 31200x @ 51 mm 300 nm Frint Mag: 10600x @ 51 mm 500 nm
pll-s11-11 HY = 80.0kV 10:13:29 a 11-15-11 HV=80.0kV
ar Imaging Direct Mag: 15000

TEM Mode: Imaging Direct Mag

Hinh 4.3. Xac dinh phyttoplasma hai sin bang kinh hién vi dién tir
(dot 2, nim 2011)

A) Thé phytoplasma (mili tén) dugc tim thay trong té bao ong rdy cuia mach phloem cay
san nhiém bénh chdi phu thuy; B) cdy sin khoe. Thanh bar: 500 nm



4.2.2. Phat hién phytoplasma hai san bang nhudm mé
4’,6-diamidino-2-phenylindole dihydrochloride (DAPI)

Bang 4.3. Phat hién phytoplasma hai san bang nhuém DAPI (ndm 2014)

STT B6 phan kiém tra Tén bénh cay ky chu Két qua nhuom DAPI

1  Ganl4- ciy bénh 1 Choi phu thuy san +
2 Ganla- cay bénh 2 Choi phu thuy san +
3 Ganla- cay bénh 3 Choi phu thuy san +
4 Vocl-ciy bénh 1 Choi phu thuy san -
5  Ganla - cay khoe 1 Cay san khong bi bénh -
6  Gan la - cay khoe 2 Cay san khong bi bénh -
7 Gan la - cay khoe 3 Cay san khong bi bénh —
8

Vo cu '(%ﬁychhop—ki co phytoplasgugy( §§%m%nc% ]Biﬁ?t%]ljasma _

Hinh 4.4. Két qua thi nghiém nhuém DAPI

Arismendi et al. (2010)
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4.2.3. Phat hién phytoplasma hai san bang ky thuat PCR

P1/P7

A SN910601/SN011119
i K

M 1 2 3 4 5 6 M 1 2 3 4 5 6 7

2000 bp ~18kb

1000 bp

Phy1F/P7 Phy1F/SpaceriR PhyiF/Spacer2R

Py 1F/SHN011119 F1/SM011119

Giai trinh tu cac bang 1,67 kb; k e R N R L
1,8 kb nay vé sau d3 ching té
chung dugc nhan [én tir gen
ma hda 16S RNA ribosome cua
phytoplasma (dau tuong/mia)

1800 bp
—_—

K&t qua kiém tra PCR v&i mau sdn bénh va cdc mau tham khao cé thé giai thich dwoc Iy do tai sao cac phan (rng PCR dlung cac cdp moi trén
khong thé phat hién duoc phytoplasma trén san: (i) kich thudc san pham PCR cua cac to hgp moi nay déu kha 16n (xap xi tir 1,6 dén 1,8 kb)
nén phan ung PCR kho thyc hién, (ii) ham lugng phytoplasma trong cdy san bénh cé thé thap td1 mic vuot qua kha nang phdt hién bang PCR.



4.2.3.1. Phdt hién phytoplasma hai san béng ky thuét PCR 16ng
vdi cdp moi R16F2n/R16R2

Bang 4.4. K&t qua PCR phat hién phytoplasma hai san
dung cap moi P1/P7-R16F2n/R16R2

STT  Mau thu* Dia diém thu mau Nim Bophin  Két qua
thu thap kiém tra PCR
1 BRVT-01 Toc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan 1a +
2 BRVT-02 Toc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan la +
3 BRVT-03 Toc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan la +
4 BRVT-04 Toc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan 1a +
5 QNg-01 Son Nham, Son Ha, Quang Ngai 2011 Gan la +
6 QNg-02 Son Nham, Son Ha, Quang Ngai 2011 Gan 14 +
7 QNg-03 Son Nham, Son Ha, Quang Ngai 2011 Gan 14 +
8 QNg-04 Son Nham, Son Ha, Quang Ngai 2011 Gan 14 +
9 DN-01 Hung Thinh, Trang Bom, Pong Nai 2011 Gan la +
10 DN-02 Hung Thinh, Trang Bom, Pong Nai 2011 Gan la +
11 DN-03 Hung Thinh, Trang Bom, Pong Nai 2011 Gan la +
12 DN-04 Hung Thinh, Trang Bom, Pong Nai 2011 Gan 14 +




Tiép Bang 4.4.

50 YB-02
51 DN-34
52 DN-35
53 BD-01
54 BD-02
55 BP-01
56 BP-02
57 BP-03
58 PhT-01

Mau A, Van Yén, Yén Bai

Hung Thinh, Trang Bom, Déng Nai
Hung Thinh, Trang Bom, Déng Nai
Pha An, Bén Cat, Binh Duong

Pha An, Bén Cat, Binh Duong
Pong Phi, Binh Phudc

Pong Phii, Binh Phudc

Pong Phi, Binh Phudc

C6 Tiét, Tam Nong, Phu Tho

2012

Gan la

+ o+ o+ o+

Ghi chu: *Tén viét tat va ngudn gdc cdc mau thir nghiém duoc chi rd & phan phu luc 2;

(=) 1a phan &ng PCR 4m tinh; (+) 1a phan &ng PCR duong tinh.

P1/P7 -
R16F2n/R16R2

4 5 6 7 8 9 M 10 11 12

13 14

15

16 17

18

Hinh 4.5. Minh hoa két qua dién di sin phim PCR 16ng dung 2 cip moi

P1/P7-R16F2n/R16R2

M: Thang DNA 1kb (Fermentas); Kich thuéc san phdm dugc chi rd bing miii tén.



4.2.3.2. Phdt hién phytoplasma bdng ky thudt PCR 16ng vdi cip mbi R16mF2/R16mR1
Bang 4.5. K&t qua PCR phat hién phytoplasma hai san dung c3p mo6i P1/P7 - R16mF2/R16mR1

STT  Mau thu* Pia diém thu thap Nam Bophin  Kétqua
thu thap kiém tra PCR
1  BRVT-01  Toéc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan la +
2  BRVT-02  Toc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan la +
3 BRVT-03 Toc Tién, Tan Thanh, Ba Ria-Viing Tau 2011 Gan la +
4 QNg-01 Son Nham, Son Ha, Quang Ngai 2011 Gan la +
5  QNg-02 Son Nham, Son Ha, Quang Ngai 2011 Gan la —
6  QNg-03 Son Nham, Son Ha, Quang Ngai 2011 Géan l1a +
7  DN-01 Hung Thinh, Trang Bom, Pong Nai 2011 Gan la +
8  DN-02 Hung Thinh, Trang Bom, Pong Nai 2011 Gan la +
9 DN-03 Hung Thinh, Trang Bom, Pong Nai 2011 Gan la —
10 KT-01 Pik Tore, Kon Ray, Kon Tum 2011 Gan la -
11 KT-02 Dik Tore, Kon Ray, Kon Tum 2011 Gan la +
12 KT-03 Pik Tore, Kon Ray, Kon Tum 2011 Gan la +
13 YB-01 Mau A, Van Yén, Yén Bai 2011 Gan la +
14  YB-02 Mau A, Van Yén, Yén Bai 2011 Gan la +




Tiép Bdng 4.5.

20 T20-DN  Hung Loc, Thong Nhat, Pong Nai 2013 Gan 14 -

21  TI1-QNg  Quang Ngai Khéng 16 Khong rd +
22  T17-BD  Phua An, Bén Cat, Binh Duong 2012 Gan 14 -
23 TI8-TN Tan Ho1, Tan Chau, Tay Ninh 2013 Gan la +
24  TI9-BRVT Ba Ria-Vung Tau Khéng 16 Khong rd +
25 TN-01 Tan Ho1, Tan Chau, Tay Ninh 2013 Gan la +
26  TN-02 Tan Ho1, Tan Chau, Tay Ninh 2013 Gan la —
27 TN-03 Tan Ho1, Tan Chau, Tay Ninh 2013 Gan la +

Ghi chi: " Tén viét tat va ngudn gbc cac mau th&r nghiém duoc chi rd & phan phu luc 2;
(=) 1a phan &ng PCR 4m tinh; (+) l1a phan &ng PCR duong tinh.
P1/P7 -

R16mF2/R16mR1
__-"A"--__

——
B 1 2 3 4 5 5] 7 5] 9 10 M 12 13 14

Hinh 4.6. Minh hoa két qua dién di san pham PCR 1ong dung 2 cip mdi
P1/P7-R16mF2/R16mR1



4.3. DINH DANH PHAN TU’ VA PHAN TiCH PHA HE PHYTOPLASMA HAI SAN
4.3.1. K&t qua dinh danh bang giai trinh tw san pham PCR
4.3.1.1. Gidi trinh tw sdn phdm PCR dting cdp méi R16F2n/R16R2

Bang 4.6. K&t qua giai trinh tw truc tiép sdn pham PCR

6ng dung cdp moi R16F2n/R16R2

STT Mau Pia diém thu thap Moi Trinh tu doc
giai trinh tu* duoc
1 BRVT-01 Tan Thanh, Ba Ria - Viing Tau R16F2n 795
2 QNg-01 Son Ha, Quang Ngai R16F2n 870
3 PN-0I Trang Bom, Pong Nai R16F2n 869
4 KT-01 Kon Ray, Kon Tum R16F2n 798
5 KT-17 Kon Ry, Kon Tum R16F2n/R16R2 1.106
6 DN-34 Trang Bom, Pong Nai R16F2n/R16R2 1.105
7 BP-01 Pong Phu, Binh Phudc R16F2n/R16R2 1.156
8 DN-02 Trang Bom, Pong Nai R16F2n/R16R2 1.083
9 YB-02 Van Yén, Yén Bai R16F2n/R16R2 1.052
10 BRVT-02 Tan Thanh, Ba Ria - Viing Tau R16F2n/R16R2 1.114
1T QNg-19.2 Son Ha, Quang Ngai R16F2n/R16R2 1.047
12 BR-05 Tan Thanh, Ba Ria - Viing Tau R16F2n/R16R2 1.052
13 BR-7.2 Chau buc, Ba Ria - Viing Tau R16F2n/R16R2 1.048
14  BR-9.1 Chau Durc, Ba Ria - Viing Tau R16F2n/R16R2 1.105

* Chi trinh bay cac trinh ty 16 rang, khong bi nhiéu.



4.3.1.2. Gidi trinh tw sén phdm PCR dtng cdp méi R16mF2/R16mR1

Bang 4.8. Két qua giai trinh tw truc ti€p sdn pham PCR

dung cap méi R16mF2/R16mR1

STT Mau Pia diém thu thap Moi Trinh tu doc
giai trinh tu* dugc
1 YB-01 Vin Yén, Yén Bai R16mF2/R16mR1 1.231
2 T7-BN Thong Nhat, Pong Nai R16mF2/R16mR1 1.340
3  TI11-QNg  Son Ha, Quang Ngai R16mF2/R16mR1 1.330
4 TI8-TN Tan Chau, Tay Ninh R16mF2/R16mR1 1.341
5 TI19-BRVT Tan Thanh, Ba Ria Viing Tau ~ R16mF2/R16mR1 1.340

* Chi trinh bay céc trinh tu rd rang, khong bi nhiéu.

Distribution of 100 Blast Hits on the Query Sequence &
Mouse over to see the title, click to show alignments
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Bang 4.10. Danh sach cac mau phytoplasma ha

da dwoc dang ky trén Ngan hang Gen

o 6

1 San

STT Mau Dia diém thu thap Cap moi PCR* M6i gidi trinh tu Trinh tw M3 truy cap
Ngan hang Gen
1 BRVT-01 Téc Tién, Tan Thanh, Ba Ria-Viing Tau R16F2n/R16R2 R16F2n 795 JN381547
2 QNg-01 Son Nham, Son Ha, Quang Ngai R16F2n/R16R2 R16F2n 870 JN381548
3 DN-01 Hwng Thinh, Trang Bom, Péng Nai R16F2n/R16R2 R16F2n 869 JN381549
4 KT-01 D3k Tore, Kon Ray, Kon Tum R16F2n/R16R2 R16F2n 798 JN381550
5 KT-17 D3k Tore, Kon Ray, Kon Tum R16F2n/R16R2 R16F2n/R16R2 1.106 JQ973105
6 DN-34 Hwng Thinh, Trang Bom, Péng Nai R16F2n/R16R2 R16F2n/R16R2 1.105 JQ973106
7 BP-01 Dong Phu, Binh Phudc R16F2n/R16R2 R16F2n/R16R2 1.156 KC295284
8 PN-02 Hwng Thinh, Trang Bom, BPéng Nai R16F2n/R16R2 R16F2n/R16R2 1.083 KM360168
9 BRVT-02 Téc Tién, Tan Thanh, Ba Ria-Viing Tau R16F2n/R16R2 R16F2n/R16R2 1.114 KC295285
10 QNg-19.2 Son Nham, Son Ha, Quang Ngai R16F2n/R16R2 R16F2n/R16R2 1.047 KM360169
11 BR-5 Chau Pha, Tan Thanh, Ba Ria-Viing Tau R16F2n/R16R2 R16F2n/R16R2 1.052 KM360170
12 BR-7.2 Binh Ba, Chau Dirc, Ba Ria-Viing Tau R16F2n/R16R2 R16F2n/R16R2 1.048 KM360171
13 BR-9.1 Sudi Nghé, Chau Dirc, Ba Ria-Viing Tau R16F2n/R16R2 R16F2n/R16R2 1.051 KM360172
14 YB-02 Mau A, Van Yén, Yén Bai R16F2n/R16R2 R16F2n/R16R2 1.052 KM360167
15 YB-01 Mau A, Van Yén, Yén Bai R16mF2/R16mR1 R16mF2/R16mR1 1.231 KM360166
16 T7-bN Hung Loc, Théng Nhat, Ddng Nai R16mF2/R16mR1 R16mF2/R16mR1 1.340 KM280679
17 T11-QNg Son Ha, Quang Ngai R16mF2/R16mR1 R16mF2/R16mR1 1.330 KM280680
18 T18-TN Tan Ho6i, Tan Chau, Tay Ninh R16mF2/R16mR1 R16mF2/R16mR1 1.341 KM280681
19 T19-BRVT Tan Thanh, Ba Ria-Vung Tau R16mF2/R16mR1 R16mF2/R16mR1 1.340 KM280682

* C3p moi str dung trong budc 2 cla phan &ng PCR 16ng



4.3.2. K&t qua dinh danh bang ky thuat RFLP
4.3.2.1. Phén tich RFLP dwa trén san phd@m PCR

M 1 2 3 4 & 6 7 8 9

Hinh 4.7. Phan tich san phAm PCR bang ky thuiat RFLP

M: thang DNA 1kb (Fermentas). Tir 1 dén 9: cac mau sin bi bénh chéi phu thuy gdm 1: BRVT-01, 2:
BRVT-02, 3: QNg-01, 4: QNg-02, 5: KT-01, 6: TN-01, 7: BN-01, 8: BDN-02, 9: BP-01.

D6i vdi phytoplasma, mdt phwong phap truyén théng nham dinh danh va phan loai cdc nhédm 13 dua trén phan tich da
hinh chiéu dai doan cat giéi han cla san phdm PCR vung gen m3 hda 16S RNA ribosome. Dya trén co s& nay, phan tich
san pham PCR 16ng dung c3p mdi R16F2n/R16R2 clia cdc mau cay san bj bénh chéi phi thuy bang 4 enzym cat gidi han.
Ca 4 enzym cat gidi han nay chuwa dd dé phan biét cdc nhém phytoplasma, tuy nhién, do gi¢i han vé ngudn enzym, da
khdng thé phan tich RFLP dung cdc enzym khéc.



4.3.2.2. Phdn thh RFLP mé phéng dwa trén trinh tw sén phdm PCR

2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

24

25

26

Msel

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Taql

25

26

LIl =

L1

1=

LI =

Hinh 4.8. Phén tich da hinh mé phéng trinh tw nucleotide bing pDRAW32

_ M: Thang DNA chuan ¢174DNA-Haelll véi kich thudc cip bazo (base pair) tir trén xudng dudi
lan Iuwot 1a 1.353, 1.078, 872, 603, 310, 281, 271, 234, 194, 118 va 72 bp. SO thit tu ¢ hang trén cing

tuong tmg voi cac mau phan tich dugc chi rd & bang 4.11.
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0.26 0.45 0.63 0.82

Coefficient

1.00

BRVTT-01 N
QNg-01

KT-01

DN-34

PN-01

BP- 01

PN-02

CWB-WF (165r1-A)
MAY (165rl-B)

YB-02

KT-17

YB01 €<—  J
BRVT-02 N
QNg-19.2

BR-5

PnWB (16Srll-A)
BR-7.2

BR-9.1

T18-TN

T11-QNg

T7-BN

T19-BRVT

CWB-TQ (16Srll-A) J
CWB-Br02 (165rlll-B)
HIWB (16SrXV-A)

A. laidlawii

@

Hinh 4.9. Phan tich cum dwa trén s6 liéu RFLP mo phong vung gen m3 héa 16S RNA ribosome clia cdc mau
phytoplasma hai san & Viét Nam. Cay duoc vé theo phwong phap ghép cip mau dung khodng cach trung

binh s6 hoc ngang bang (UPGMA)



4

2

4.3.3. Két qua dinh danh bang phan tich déng nhat trinh tu nucleotide

Bang 4.13. So sanh mirc déng nhat trinh tw nucleotide vung
gen 16S RNA ribosome clia cdc mau phytoplasma hai san

STT M3uw* 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
1 BRVT-01 D

2 QNg01 0,99 ID

3 PN-01 0,99 1,00 ID

4  KT-01 0,99 0,99 1,00 ID

5 KT-17 0,98 0,99 0,99 0,99 ID

6 DN-34 0,99 0,99 0,99 0,99 0,99 ID

7 BP-01 0,99 0,99 0,99 0,99 1,00 0,99 D

8 DN-02 0,99 1,00 1,00 1,00 0,99 0,99 0,99 D

9

=
= O
=<
®
o
N

CWB-WF
MAY
BRVT-02
QNg-19.2
BR-5
BR-7.2
BR-9.1
T7-DN
T11-QNg
T18-TN
T19-BRVT
CWB-TQ
PnWB
CWB-Br02
HibwB
A.laidlawii

NNNNRNNNRRRRRR R R
OV WNRELPLOWLVLWOWNOOUBAWN

0,98

0,99

0,89
0,89
0,88
0,89
0,89

0,89
0,89
0,89
0,89
0,89
0,91
0,89
0,89

0,98 0,98 0,98 0,98 0,98 0,98 0,98 ID

ID

0,99 0,99 0,99 0,99 0,99 0,99 0,99 0,98 0,99 ID

ID

0,89 0,89 0,89 0,88 0,88 0,89 0,89 0,88 0,89 0,89 0,89 ID

0,89 0,90 0,90 0,89 0,89 0,89 0,90 0,88 0,89 0,89 0,90 0,99 ID

0,89 0,89 0,89 0,88 0,88 0,88 0,89 0,88 0,89 0,88 0,89 0,99 0,99 ID

0,89 0,89 0,89 0,89 0,89 0,89 0,89 0,88 0,89 0,89 0,90 0,99 1,00 0,99 1ID

0,89 0,89 0,89 0,89 0,89 0,89 0,89 0,88 0,89 0,89 0,89 1,00 1,00 0,99 1,00 ID
0,99 1,00 0,99 1,00 1,00 ID

0,90 0,90 0,90 0,89 0,89 0,89 0,90 0,88 0,90 0,89 0,90
0,89 0,90 0,90 0,89 0,89 0,89 0,90 0,88 0,89 0,89 0,90 0,99 1,00 0,99 1,00 0,99 1,00 1,00 ID

0,90 0,90 0,90 0,89 0,89 0,89 0,90 0,88 0,90 0,89 0,90 0,99 1,00 0,99 1,00 1,00 1,00 1,00 1,00 ID

0,89 0,89 0,89 0,89 0,89 0,89 0,89 0,88 0,89 0,89 0,89 0,99 0,99 0,99 0,99 0,99 1,00 1,00 0,99 1,00 ID

0,89 0,90 0,90 0,89 0,89 0,89 0,90 0,88 0,89 0,89 0,90 0,99 1,00 0,99 1,00 0,99 1,00 1,00 1,00 1,00 0,99 ID

0,91 0,91 0,91 0,91 0,91 0,91 0,91 0,90 0,91 0,91 0,92 0,92 0,92 0,91 0,92 0,92 0,92 0,92 0,92 0,92 0,92 0,92 ID

0,89 0,89 0,89 0,89 0,89 0,89 0,89 0,88 0,89 0,89 0,90 0,96 0,97 0,96 0,96 0,96 0,97 0,97 0,97 0,97 0,96 0,97 0,91 ID
0,90 0,90 0,90 0,89 0,89 0,89 0,90 0,88 0,90 0,89 0,90 0,86 0,86 0,85 0,86 0,86 0,86 0,86 0,86 0,86 0,86 0,86 0,88 0,86 ID

Ghi chd: Cac miu phén tich duoc chi rd ¢ bang 4.11; ID: tirc 1a dong nhit trinh tu 100%; S6 thir tur ¢ hang trén cung twong ng voi tén mau phan tich & cdt phia bén tay trai.



4.3.4. Phan tich pha hé phytoplasma dwa trén trinh tw nucleotide
4.3.4.1. Phén tich phd hé cac nhém phytoplasma hai sdn

*_‘ 16Srlll, 16Sr1V, 16SrV, 16SrV1, 16SrVIl, 16SrVIll, 16SriX,
16SrXl, 16SrXIV, 16SrXIX, 16SrXXl, 16 SrXXIX, 16SrXXXIl
16SrXXV
- 16SIXV
77 [ s6 — FBP (X83432) \
L wWBDL (U15442)
- BR-5 (KM360170) %
L QNg-19.2 (KM360169) ¢
o7 %2 | BR-7.2 (KM360171) @
L BR-9.1 (KM360172) &
L BRVT-02 (KC295285) > 16sril

97 \;- T18-TN (KM280681) @

100

86

L T19-BRVT (KM280682)
| T7-DN (KM280679) 4

62 | T11-QNg (KM280680) @
| PRWEB (L33765)

L CWB-TQ (JQY57931)
16SrXXVil

sessmmmmmy 16SrX, 16SrX XX, 16SrXXXI
16SrxXxXvi

4]
&

——8 16SrXIl, 16SrXVI, 16SrXVIl, 16SrXVIll, 16SrXXIll, 16SrXXXI
YB-01 (KM360166) @ -
BN-01 (JN381549) @
BRVT-01 (JN381547) &
KT-01 (JN381550) @
KT-17 (JQ973105) &
BP-01 (KC205284) &
BN-34 (JQO73106) & e 16Srl
83 | BN-o2 (kM360168) @
YB-02 (KM360167) &
MAY (M30790)

56

88

Q7

QNg-01 (JN381548) @
AYWB (NC_007716)
69 | cwB-WF (AY787139)

A. laidiawii (M23932)

—
0.01

Hinh 4.10. Cay pha hé xac dinh nhém phytoplasma hai san dwoc vé theo phwong phap Neighbor-Joining



4.3.4.2. Phan tich pha hé nhom phu cua phytoplasma thuéc nhom 16Srl

98

61

98

PVM (AY265216) - A
CYP (EU215424) - A
CVWB-WF (AY787139) - A
NJAY (HM590622) - A
AYWB (NC_.007716) - A

Na (HMS590621) - B

BP-01 (KC295284) &

QNg-01 (JN381548) &

BN-01 (JN381549) &

PRIVC (AY265210) - B

KT-17 (JQO73105) &

AY-J (HMS90616) - B

CY (EU215426) - B

YB-02 (KM360167) ¢

KT-01 (JN281550) ¢

RV (HM590625) - B

PN-02 (KM360168) ¢

BRVT-01 (JN381547) &

PrG (HM590623) - B

MAY (M307900) - B

PN-34 (JQS73106) &

—— JALG (FJ914650) - U

83 [ COAH10 (FJ914654) - S

[ —vB-01 (KM360166) ¢ h

IOWE (AY265205) - N

PaWwB (AY265206) - D

ACLR-AY (AY265211)- F

| — sOoN18 (FJ914642) - \/

BBS3 (AY265213) - E

r PopAY (AF503568) - P

63 B&T (EF199549) - Y
STRAWB2 (L96616) - K

64

" StrawbPhF (AY102275) - R
KVE (AY265217)-C
KVF (HQ530150) - C

PPT (H@530151) - C
CWB-Cuba (EU328258)
CA (HMa48473) - C

STRAWB1 (U96614) - |

I

CWWB-Broz (GU193977)

i

A. lfaidlawii (M23932)

S

J

+

16Srl

16Srill

Hinh 4.11. Cay pha hé xac dinh nhém phu cta phytoplasma hai san thuéc nhém 16Srl



4.3.4.3. Phan tich pha hé nhom phu cua phytoplasma thuéc nhom 16Srll

64

99

— CWB-TQ (JQ957931) - A \
PhWB (L33765) - A

- CIWB-Hnsy (EU513212) - A
T11-QNg (KM280680) 4
T19-BRVT (KM280682) ¢
T18-TN (KM280681) ¢

T7-DN (KM280679)

BRVT-02 (KC295285) ¢
BR-9.1 (KM360172) ¢

100

100

CWB-Br02

o4 BR-7-2 (KM360171) #

— BR-5 (KM360170) ¢
QNg-19.2 (KM360169) ¢
PEY (Y16393)- E
WBDL (U15442) - B

CoP (EF186827) - F

> 16Srll

75| - CWB-Ug (EU315317) - C
65/ FBP (X83432)- C /

(GU193977) T 16Srll

0.01

A. laidlawii (M23932)

Hinh 4.12. Cay pha hé xac dinh nhém phu ctia phytoplasma hai san thuéc nhém 165rll



Bang 4.17. Cac nhdm/nhém phu 16S RNA ribosome ctia phytoplasma
hai san tai Viét Nam

STT Mau Dja diém Mi truy cdp ~ Nhom 16S  Nhom phu
Ngéan hang RNA 16S RNA
Gen ribosome ribosome
1
2
3
4
5
6
7
8
9 BRVT-02 Téc Tién, Tan Thanh, Ba Ria-Viing Tau KC295285 II A
10 QNg-19.2 Son Nham, Son Ha, Quang Ngai KM360169 II A
11  BR-5 Chau Pha, Tan Thanh, Ba Ria-Viing Tau KM360170 II A
12 BR-7.2 Binh Ba, Chau btc, Ba Ria-Viing Tau KM360171 II A
13 BR-9.1 Subi Nghé, Chau Pirc, Ba Ria-Viing Tau KM360172 II A
14
15
16 T7-bN Hung Loc, Thong Nhit, Dong Nai KM280679 11 A
17  TI11-QNg Son Ha, Quang Ngai KM280680 II A
18  TI8-TN Tan Hoi, Tan Chau, Tay Ninh KM280681 II A
19 TI19-BRVT Tan Thanh, Ba Ria-Vung Tau KM280682 II A

Ghi chud: * M&i: nhdm phu 165rl chua cé tén trong hé théng phan loai phytoplasma.



4.4. 'NG DUNG KY THUAT LAMP-PCR DE CHAN DOAN PHYTOPLASMA NHOM 16SRII HAI SAN
4.4.1. Thiét ké mo6i LAMP dac hiéu phytoplasma nhém 16Srli

V-B-AB0S5267€-TWEGL
V-F-ABERSETE-BlLWE
VI-D-AF228053-FLLEd
VI-E-AY¥270156-Cavl
VI-C-AF4050€5-EY-I11
VI-H-EFE5178E-PLL
VI-A-AY3a502€1-CP
VI-B-AF150224-MC
VI-F-EF1B€R15-CP3
VII-B-AY034€08-Ex¥B
VII-C-AY147038-ArARE
VII-A-AF05220%-AshY
VI-I-GU252081-FPas=WE
XHXIT-B-ET458727-HED | [
HHXII-C-EU458728-0FF0
XXKIT-A-EU371924-MaEV
VIII-A-AF0BEE21-LufWE
II-A-L33TE5-PoWb
II-FM2B0€80-CWET11. Qg
II-FM260681-CWET1B . IN
II-FM2B0682-CWEI1%. BEVT
II-FM2B0E75-CWETT . DN
II-EC255285-TWE.BROZ
II-FM3e0172-WB.ERS.1
II-EM3E0173-CWE. FhT
II-FM3E0170-CWE.BRS
II-FM3e0171-(WB.BR7.2
II-FM2E0169-TWE. QNgls. 2
II-JQ557531-Rlp4d
II-D-Y100%6-PpH
II-C-KB3432-FBF
II-E0315317-Eawandad
II-F-EF18€827-CoP
II-B-T15442-WEDL
II-E-Y¥1€3533-FEY
XV-A-AF147708-HibWE
XV-B-HQ258B082-GRE

H: I IS T S O O O T O O T T N O O O O O T I
e b bbb b b e e b b B B R her b feher b he b b b b b b he he her e H

(Fa r3 F3 Fa 3 f3 3 r3 o ry o3 raory ry |

EE TS S S S S S S S
T O T T T O O O O O O s O O s O i O s O i O i O O O O O O O i O O Y T O O i O i O i O O IO

Hinh 4.13. Minh hoa mdt phan viung gen 16S RNA ribosome chira cac trinh tw phytoplasma nhém 16Srli
v&i cac nhém con lai. Cac mau dwoc cdn trinh tw da chudi bang phan mém ClustalX



L%
Loop F EB20~" g3
[(LE]*® (B35

S—{ F3 }~{ F2 }—{F1] {Bic }—B2¢ -{B3c }—
—{F3¢c —{F2c }—{Fic} {B1 —{B2 { B3 }—5

i 5 (L8]

F3
AFZ] Loop B
«& Fp

Hinh 4.14. Vi tri cdc trinh tu trén viing gen muc tiéu va cic moi twong ing
trong ky thuat LAMP cai tién

Ngudn: Mori and Notomi (2009)

868

l F3 F2
ALCCTTACCAGGTCTTGACATGT TTTTGCAARATGATAGTAATATCGTGGAGGTTACCAGAL

Loop F Fl
ACACAGGTGGTGCATGGTTGTCCTCAGCTCGTGTCGTGAGATGTTAGGTTAAGTCCTARARC

Loop B

Bl
cacceAnAcCCTTATCC IINGITCCORCCRECTTRTEEE - - EENCT T RNCCRERCTEEoN
B2
TGATA NG CRCCRNECEREEE ™ C 2. CGT CAAATCAGCATGCCCCTTATGACCTGGGCTAC

B3

/.- CGTGATACAATGGCTGTTACA -
T

1137

Hinh 4.15. Tam doan trinh tw dwoc hra chon dé thiét cic mdi LAMP cai tién
dic hiéu nhém 16SrIl. Céc trinh tw dwoc lwa chon bing phin mém tryuc
tuyén PrimerExplorer V4 dung trinh ty ciia miu phytoplasma T7-PN lam
khuén. Ky hiéu cac doan trinh ty twong wng véi so dd hinh 4.14.



Bang 4.18. Dic diém 8 trinh tw phi hop trén gen ma héa 16S RNA ribosome
dé thiét ké méi LAMP dac hiéu phytoplasma nhém 165rll

S Ving Trinh ty Vi D6 Nhiét Hdm M3&u Nang  Nang Nang S6 S6 Xép
TT tri*  dai dé lwon GC luwogng luwogng  luong lién liéen  hang
tich gGC dau twdo tuymdi tuwtao kétty kétty
sOi 3 dausd cdutric tao  moi

keptéoc cdu  hoa

truc
kep
toc
1 F3 CCTTACCAGGTCTTGACATG 868 20 - 50,0 1 -0,1 0 0 0 0 93,3
2 B3 TGTAACAGCCATTGTATCACG 1.137 21 60,7 42,9 2 -15 0 0 0 0 -
3 LoopF GACAACCATGCACCACCT 949 - 62,4 55,6 2 -1,3 -1,1 0 0 4 89,8
4 LoopB GGACTTTAACGAGACTGCCA 1.031 20 62,1 50,0 3 -1,2 0 0 0 0 86,6
5 F2 GTAATATCGTGGAGGTTACCAG 904 22 60,1 45,5 2 0,8 0 0 0 0 93,3
6 Flc CCTAACATCTCACGACACGAGC 975 22 - 54,5 2 -2,0 0 0 0 0 92,2
7 B2 TCCTCACCTTCCTCCAATT 1.075 19 60,0 47,4 1 0,3 0 0 0 0 -
8 Blc TTAGTTGCCAGCACGTTATGGT 1.007 22 64,9 45,5 2 0,3 -1 0 0 4 92,0

*\/j tri trén trinh ty mau T7-DN



Bang 4.19. Trinh tw cdc mo6i LAMP cdi tién dac hiéu phytoplasma

nhém 16Srli
Tén moi Loai méi Kich thudc Trinh ty mdi 5°- 3’
CWBII-F3 F3 20 CTTTACCAGGTCTTGACATG
CWBII-B3 B3 21 TGTAACAGCCATTGTATCACG
CWBII-FIP FIP 44 CTTAACATCTCACGACACGAGCGTAA
TATCGTAGAGGTTACCAG
CWBII-BIP BIP 38 TTAGTTGCCAGCACGTTATGGTTCCTC
ACCTTCCTCTT
CWBII-LoopF Loop F 18 GACAACCATGCACCACCT
CWBII-LoopB Loop B 17 GGACTTTAACGATGACA




4.4.2. Panh gia kha nang phat hién phytoplasma ctia bd méi LAMP
4.4.2.1. Kha ndng phén biét nhém 16Srl va 16Sril cua bé méi LAMP

Bing 4.20. Phian iwng LAMP phat hién phytoplasma nhém 16SrIlI tir DNA
tong so chiet tir cay

STT Mau thir Nhom Két qua

phytoplasma* LAMP**
1 DNA tdng sb cdy sin bénh chdi phu thuy 1 16SrIl +
2 DNA tdng sb cay sin bénh chéi phu thuy 2 16SrI —
3 DNA tong sd cdy san bénh choi phu thuy 3 16SrIl +
4 DNA tdng sb cdy sin bénh chéi phu thuy 4 16SrIl +
5 DNA tdng sb cay san khoe (ddi chung) —
6 Nudc siéu sach Invitrogen (d6i chtng) —

Ghi cht: * Nhém cuia mau kiém tra da dugce xac dinh bang PCR 16ng va giai trinh tu
** (—) 1a phan Gtng am tinh; (+) l1a phan Ung duong tinh.

1 2 3 4 = 6 M

1.500bp

TE0bp

250bp

Hinh 4.16. Két qua dién di san phAm LAMP phat hién phytoplasma nhém
16SrII tir DNA tong so chiét tir cay
M: Thang DNA 1kb (Fermentas); Tlr 1 dén 6: cAc mau thir nghiém & bang 4.20.



Bang 4.21. Phan wng LAMP phat hién phytoplasma nhom 16SrII
tir san pham PCR tinh sach

STT Mau thi* Nhém Két qua
phytoplasma**  LAMP***
1 San pham PCR tinh sach 1 16SrIl +
2 San pham PCR tinh sach 2 16SrIl +
3 San pham PCR tinh sach 3 16SrIl +
4 San pham PCR tinh sach 4 16SrIl +
5 DNA tong s6 ciy san khoe (d6i ching) —

6 Nude siéu sach Invitrogen (d6i chimg) —

Ghi cha: * Phan ung PCR léng dugc thuc hién dung cap moi R16mF1/R16mR1; **Nhém cua miu kiém
tra da dugc gidi trinh ty; *** (-) 1a phan ing am tinh; (+) la phan utng duong tinh.

1 2 3 4 3 6 M

1,500bp

750bp

250bp

Hinh 4.17. Két qua dién di sin pham LAMP phat hién phytoplasma nhém
16SrII tir san pham PCR tinh sach
M: Thang DNA 1kb (Fermentas); Tir 1 dén 6: cac mau thir nghiém & bang 4.21.



Bing 4.22. Phan ing LAMP phat hién phytoplasma tir cac loai miu sin

khac nhau bi bénh chdi phu thuy

STT Mau thr* Nguon goc Loai mau Két qua
LAMP**
1  DNA tong s6 1 . . Gan l4 tuoi +
, . Hung Loc, Thong Nhat, By )
2  DNA tong so 2 \ . Phién 14 ngon tuoi —
, . bong Nai, 7/12/2013 )
3 DNA tongso 3 V6 than tuoi —
4  DNA tong sb 1 Gan 1a kho +
5  DNA tong sd 2 Gan 14 kho +
6 DNA téng s63  Chau Pha, Tan Thanh, Ba Phién 14 ngon kho -
7 DNAtongsd4  Ria-Viing Tau, 24/4/2011 Phién 14 ngon kho -
8 DNA tongsd 5 Gan 1a kho -
9  DNA tongsb 6 Gan 1a kho -
10 DNA tong so 2 Hung Loc, Thong Nhat,  Gan 14 tuoi +
Pong Nai, 7/12/2013
11 Nudcsi€usach  Invitrogen —
12 T7-DN San pham PCR tinh sach +

Ghi chu: * (-) 1a phan trng am tinh; (+) la phan trng duong tinh.

1.500bp

750bp
250bp

1 2 3 4 5 &€ 7 8 9 10 11 12

Hinh 4.18. Phan (rng LAMP phat hién phytoplasma tir cac loai miu sin

M: Thang DNA 1kb (Fermentas); Tir 1 dén 12: cac miu thir nghiém & bang 4.22.

bi bénh choi phut thuy khac nhau



4.5. XAC PINH MOT SO PAC PIEM SINH HQC CUA BENH CHOI PHU THUY HAI SAN
DO PHYTOPLASMA GAY RA
4.5.1. Anh huwdéng cua dat va hom giong dén kha nang lan truyén cua bénh

Bang 4.23. Anh huwéng cua dat trong va hom giong dén kha nang lan truyén
ctia bénh choi phu thuy hai san (Pong Nai, nam 2012)
STT Cong thtrc thi nghiém* Ty 1é cay Kiém tra Két
phatbénh  PCR (s cdy luan vé
sau 9 thang  nhiém/sb PCR

(%) cay thir)
1 CT1: Trong hom san bi bénh chdi phu 43,3 5/5 +
thuy trén dat da hip khir tring
2 CT2: Trong hom san khoé trén dat trong 0,0 0/5 —
c6 cdy san bi bénh chdi phu thuy
3  CT3: Trong hom sin bi bénh chéi phu 56,7 5/5 +
thuy trén dat trong c6 cay san bi bénh chdi
phu thuy
4  CT4: Trong hom sian khoe trén dat da 0,0 0/5 -

héap khur tring

Ghi chii: * n= 30 cay; (—) phan &rng am tinh; (+) phan ing duong tinh; LSDg o5 = 7,12.

18/ 0SS/ E

r.

Hinh 4.19. Anh thi nghiém inh hwéng cia dit trong dén kha ning
lan truyén cua bénh choi phu thuy san trong thi nghiém nha luwéi (ndm 2012)



Bang 4.26. Kha nang lan truyén cta bénh chéi phi thuy hai san qua to héng
(Péng Nai, nam 2012)

STT Cong thtrc thi nghiém* Ty 1¢ cay phat Kiém tra PCR Két luan
bénh sau 9 thang vé PCR
1 CT1: KM94 bénh choi phu thuy - 13,3 2/5 +
To hong - KM94 khoe
2 CT2: KM94 bénh choi phu thuy - 26,7 4/5 +
To hong - Cay dira can khoe
3 CT3: KM94 khoe - To hong — 0,0 0/5 -
KM94 khoe

Ghi chd: * n = 15 cay; (-) la phan tng am tinh; (+) la phan tmg duong tinh; LSD,, o5 = 2,80.

Hinh 4.21. Kha ning lan truyén ciia bénh chéi phu thuy hai sin qua to hdng

A) To hong bam dinh 1én cdy dtra can (CT2); B) Tri¢u ching bénh trén cdy dura can sau khi cit ngon
(CT2); C) To hong (Cuscutas spp.) bam dinh 1én cdy san khoe (CT3); D) So vdi triéu chirng bénh trén cay
dira can sau khi cat ngon

Ngudn anh (D): Mejia (2014)



PHAN 5. KET LUAN VA KIEN NGHI

5.1. KET LUAN

Bénh chdi phu thuy hai san do phytoplasma gay ra dwgc phat hién tai
9 tinh gdm Ba Rja-Viing Tau, Dong Nai, Binh Duwong, Binh Phudc, Tay
Ninh, Quang Ngdi, Kon Tum, Phd Tho va Yén Bai. Cay nhiém bénh &
giai doan cay con thuong sinh trwdng kém, thim chi dan dén chét
cay. Cay nhiém bénh & giai doan mudn hon déu cé ndng suat cl tuoi,
ndng suat tinh bot thap hon so vai cdy khdng nhiém bénh.

Ty 1& cdy nhiém bénh chdi phu thuy dat thip nhat (5,7%) trén giong
san KM94 & giai doan ch® thu hoach tai huyén Son Ha, tinh Quang
Ng3i va ty 1& bénh cao nhat (60,2%) trén gidbng san KM419 & giai doan
cay con tai huyén Trang Bom, tinh Pong Nai.

5 S& dung cic phuwong phdp kinh hién vi dién td, kj thudt nhuém méo
cdy vai DAPI hay phuong phap PCR l6ng v&i cap moi P1/P7 -
R16mF2/R16mR1 hoac cdp moi P1/P7-R16F2n/R16R2 déu d3 phat
hién, chan doan duoc phytoplasma gy bénh chdi phu thiy trén san.
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Bang ky thuat RFLP, phan tich trinh tw nucleotide va phan tich phd hé dua
trén gen 16S RNA ribosome d3 xac dinh dwoc phytoplasma hai san tai Dong
Nam B thudc 2 nhdm gébm 16Srl (nhdm phu 16SrI-B) va 16Srll (nhdém phu
16SrII-A). Mau phytoplasma hai sdn YB-01 (KM360166) & Yén Bai thudc
nhém 16Srl nhung nam trong nhédm phu hoan toan mdéi, chua dwoc cong bo.

Thiét ké duoc bd moi LAMP-PCR dac hiéu dé chan doan phytoplasma nhédm
16Srll hai san, bd moéi nay cé thé ap dung dé phat hién phytoplasma nhém
16Srll trén cay san bi nhiém bénh.

Bé&nh chéi phu thuy hai san do phytoplasma gay ra lan truyén chl yéu théng
qua viéc sir dung hom giéng d3 bi nhiém bénh |am vat liéu nhan giéng vo
tinh, dong thoi, bénh cling truyén qua phuwong phdp ghép ciy va qua to
hong, chua phat hién thay loai con trung cé kha nang lan truyén bénh.

5.2. KIEN NGHI

S&r dung bd modi LAMP-PCR dé chan doan phytoplasma nhédm 165rll hai san.
Khéng dung ciy san d3 bi nhiém bénh dé lam vat liéu nhan giéng vo tinh;
can nghién clu tuyén chon cac gidng san cé kha nidng khang bénh
phytoplasma va cé tiém nang nang suat cao.
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