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NGUYEN PON HIEU — “Pinh gia da dang di truyén va tinh giy bénh
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Nam”
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Nghién ctru dugc thuc hién nham danh gia sy da dang di truyén cua 76 mau
nam C. cassiicola phan 1ap tir 16 dong vo tinh (DVT) cao su va tinh giy bénh cia 6
méau ndm dai dién cho cac phan nhém di truyén va ving dia 1y khiac nhau & Viét
Nam.

Pic diém hinh thai tan ndm cta 76 mau phéan 1ap (MPL) C. cassiicola c6 su
bién thién vé& mau sic, ciu trac soi ndm va tée do sinh truong. Mot s6 MPL tao séc
t6 hong trén moi trudng dinh dudng PSA. Hinh thai bao tir c6 su bién thién rat 16n
vé hinh dang va kich thudc khong chi gitta cic MPL ma con trong cing mdt MPL.

Trinh tg ving rDNA-ITS (ribosomal DNA internal transcribed spacer) cua
76 MPL C. cassiicola c6 cung kich thuéc 559 bp va giéng nhau ngoai trir 2
nucleotide khac biét dugc phat hién ¢ vi tri 135 va vi tri 474. Trinh ty ving rDNA-
ITS d4 phan chia 76 MPL thanh 3 nhom di truyén riéng biét, nhém 1 gdm 38 MPL
c6 cytosine (C) ¢ nucleotide vi tri 135, nhém 2 gém 35 MPL c6 thymine (T) ¢ cung
vi tri va nhom 3 g6m 3 MPL c6 adenine (A) 6 vi tri 474.

Méi quan hé di truyén ciia 76 MPL nidm C. cassiicola dugc phan tich dya
trén chi thi phan tt SRAP (Sequence-Related Amplified Polymorphism). Ba muoi
(30) cdp primer SRAP di duogc sir dung dé khuéch dai DNA ving ORFs (Open
Reading Frames), thu dugc 223 bang DNA véi ty 1¢ da hinh 1a 93,3%. Cay phan
nhom di truyén dugce tao tir phan tich UPGMA duya trén hé s6 Nei va Li’s d chia 76
MPL thanh 2 nhém chinh. Nhém 1 bao gdm 54 MPL, trong d¢6 nhom phu 1A ¢6 51
MPL va nhém phu 1B ¢6 3 MPL. Nhom 2 bao gom 22 MPL, trong d¢6 nhom phu
2A ¢6 20 MPL va nhom phu 2B c6 2 MPL. Gia tr1 Bootstrap cho nhom 1 va 2 lan
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luot 13 61% va 100%. Hé sé twong dong giita 2 nhom chinh 14 67%. Sy phan nhom
theo ving dia Iy & mirc cao va kiéu di truyén ctia cac MPL nam C. cassiicola dudng
nhu phu thudc vao viing dia 1y hon 1a ngudn gbc ky cha (DVT cao su).

St dung k¥ thuat PCR khuéch dai gen méd hoa doc td cassiicolin (gen Cas)
v&i 7 cdp primer chuyén bi¢t da phat hién duoc 40/76 MPL ndm co sy hién dién cua
gen Cas2 va 36 mau nam con lai khong phat hién duoc gen Cas, xép vao nhom
Cas0. Dya vao gen Cas, 76 MPL dugc phan chia thanh 2 nhém di truyén riéng biét.

Bay muoi sau (76) MPL C. cassiicola nghién ctru da duoc khao sat kha nang
gy bénh trén hai dong vo tinh cao su, RRIV 4 (DVT man cam) va PB 260 (DVT
chbng chiu bénh) bang phuong phap 14 cét roi. Tat ca 76 MPL déu c6 thé 1ay nhiém
14 ctia 2 DVT cao su. Mtic d6 1ay nhiém cua cac MPL trén DVT RRIV 4 nghiém
trong hon rd rét so v6i trén DVT PB 260, twong tng chi sé bénh (CSB) bién thién
tlr 25,7% dén 100% so vé6i 9,7% dén 76,7%.

Sau (6) MPL dai dién cho cac phan nhom di truyén va ving dia 1y khac nhau
gdm CoryLK02, CoryDP03, CoryDN39, CoryKT04, CoryBT17, CorySL02 dugc
chon dé danh gia mic do gay bénh trén 12 DVT cao su. Trong diéu kién phong thi
nghiém, tit ca 6 MPL déu gy bénh rat nang trén DVT RRIV 4 (CSB trung binh
94,6%), gay bénh nang trén RRIV 1, RRIV 106, RRIV 206, RRIV 114, PB 260, PB
255, RRIV 209 (CSB trung binh 52,5% — 75,6%), gay bénh trung binh trén RRIV
109, RRIV 124, PB 312, RRIV 230 (CSB trung binh 31,7% — 44,8%). Trong diéu
kién nha luéi, tit ca 6 MPL déu gay bénh rat nang trén DVT RRIV 4 (CSB trung
binh 95,4%), trung binh trén RRIV 106, RRIV 1 (CSB trung binh 32,6% — 33,7%),
gay bénh nhe trén cac DVT khéc (CSB trung binh 6,4% — 19,2%)).
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NGUYEN DON HIEU - “Genetic diversity and pathogenicity of the fungus
Corynespora cassiicola on rubber tree (Hevea brasiliensis) in Vietnam”

Major: Plant Protection Code: 9.62.01.12

Nong Lam University Ho Chi Minh City, 2016 — 2020

The study was carried out to assess the genetic diversity among 76 C.
cassiicola isolates collected from 16 rubber clones and pathogenicity of 6 isolates
represent different distinct genetic groups and geographic regions in Vietnam.

The morphological characteristics of 76 C. cassiicola isolates vary in colour,
hyphae texture and growth speed. Some isolates produced pink pigment. Conidial
morphology was found greatly different in shape and size not only among isolates
but also within each isolate.

DNA sequences confirmed the DNA fragments generated from 76 isolates
were equal in length with 559 bp and the rDNA-ITS regions of all these isolates
were identical with the exception two different nucleotide detected at base pair 135"
and 474", The rDNA-ITS sequences segregated the 76 studied isolates into three
distinct genetic groups. Group 1, includes 38 isolates, contained cytosin (C); group
2, includes 35 isolates, contained thymin (T) at base pair 135; and group 3, includes
3 isolates, contained adenine (A) at base pair 474.

The genetic relationship of 76 isolates of C. cassiicola was analysed using
the SRAP (Sequence-Related Amplified Polymorphism) markers. Thirty (30) SRAP
primers were used to amplify DNA in ORFs (Open Reading Frames). The total
DNA band obtained was 223 in which 93.3% were polymorphic. A dendrogram
produced from UPGMA analysis based on Nei and Li’s coefficient divided the 76
C. cassiicola isolates into two main clusters. Cluster one included 54 fungal isolates
of which 51 and 3 were observed in subgroup 1A and 1B respectively. There were
22 C. cassiicola isolates belonging to cluster two with subgroups 2A and 2B
consisted of 20 and 2 fungal isolates, respectively. Bootstrap values for groups one

and two were 61% and 100%. Similarity coefficient between the two main groups at
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67%. SRAP markers divided the studied isolates into two distinct groups which
correlated with geographical environment rather than host source (rubber clone).

Cas genes were amplified using PCR technique with 7 specific primer pairs
in order to detect cassiicolin encoding genes in 76 C. cassiicola. Cassiicolin protein
isoform Cas2 encoding gene was detected in 40 out of 76 isolates, meanwhile no
Cas genes was detected in the remaining 36 isolates, which were subsequently
classified to Cas0 group. Based on Cas gen, the 76 C. cassiicola isolates have been
divided into two distinct genetic groups.

A total of 76 C. cassiicola isolates were tested their pathogenicity on two
rubber clones, RRIV 4 (susceptible clone) and PB 260 (tolerant clone), using
detached leaf assay. All of the 76 isolates could infect leaves of 2 rubber clones.
The infection levels of 76 isolates on rubber clone RRIV 4 were markedly more
serious than that on rubber clone PB 260 with percent disease intensity (PDI)
ranging from 25.7% to 100% in comparison to 9.7% to 76.7%, respectively.

Six of these studied isolates representing different genetic groups and
geographic regions including CoryLKO02, CoryDP03, CoryDN39, CoryKT04,
CoryBT17, CorySL0O2 were selected to assess their pathogenicity on 12 rubber
clones. In laboratory condition, all of six isolates caused very severe disease on
RRIV 4 (average PDI = 94.6%), severe disease on RRIV 1, RRIV 106, RRIV 206,
RRIV 114, PB 260, PB 255, RRIV 209 with average PDI values ranging from
52.5% to 75.6%, moderate disease on RRIV 109, RRIV 124, PB 312, RRIV 230
with average PDI ranging from 31.7% to 44.8%. In greenhouse condition, all of six
isolates caused very severe disease on RRIV 4 (average PDI = 95.4%), moderate
disease on RRIV 106, RRIV 1 with average PDI values ranging from 32.6% to
33.7%, and mild on others with average PDI values ranging from 6.4% to 19.2%.
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MO DAU

1. TINH CAP THIET CUA PE TAI

Nam Corynespora cassiicola, tic nhan giy bénh rung 1a Corynespora trén
cay cao su, la mot trong nhirng doi tuong dich hai thyc vat dugc quan tam tai hau
hét cac nude trong cao su do mirc dd va pham vi gy bénh cta nim gia ting nhanh
chong. Nam C. cassiicola phan bd trén nhiéu ving sinh thai va ¢6 phd ky chii rong
v6i hon 400 loai thuc vat thudc nhom cdy an qua, cay cong nghiép, cay lam nghiép,
cdy ngii cbc, cAy rau mau va nhiéu loai cdy canh (Farr va Rossman, 2019). Tai Viét
Nam, trén cay cao su, C. cassiicola dugc phat hién vao thang 8 nam 1999 trén vuon
cay cao su cua Vién Nghién ctu Cao su Viét Nam, huyén Bau Bang, tinh Binh
Duong (Phan Thanh Dung va Nguyen Thai Hoan, 2000). Tt nam 2009, cac dot
dich bénh thuong xuyén xay ra gy hai trén hang ngan hecta vudn cdy cao su mdi
nam budc cac Cong ty trong nganh va ngudi trong cao su phai dau tu chi phi 16n
cho cong tac phong tri bénh.

Néam C. cassiicola c6 dac diém sinh hoc rat phirc tap vi c6 kha nang ky sinh,
hoai sinh va ndi sinh (Déon va ctv, 2014). Két qua cac nghién ctru dua vao chi thi
phan tir RAPD, rDNA-RFLP, rDNA-ITS, ISSR di cho thdy loai nidm nay rat da
dang vé mat di truyén (Darmono va ctv, 1996; Silva va ctv, 1998; Saha va ctv,
2000; Silva va ctv, 2003; Romruensukharom va ctv, 2005, Nguyen Anh Nghia va
ctv, 2008; Qi va ctv, 2009; Nguyen Don Hieu, 2014; Oktavia va ctv, 2017). Trén
phuong dién da dang di truyén gen ma hoa doc td cassiicolin (gen Cas), c6 it nhat 6
nhom gen Cas dugc phat hién va c6 sy khac biét vé mirc d6 gy bénh clia cac mau
nam mang gen Cas khac nhau (Déon va ctv, 2014).

Nhiéu dong vé tinh (DVT) cao su ban dau duge cho 1a khang bénh nhung
sau d6 dd nhiém bénh tir mirc nhe dén trung binh hodc man cam (Tan va ctv, 1992;

Jayasinghe va Silva, 1996). Mitc d6 man cam cua ciac DVT cao su bién thién tiy
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theo vung dia ly, mot s6 DVT cao su duogc cho 1a khéang bénh ¢ nudc nay nhung
man cam & nude khac. Piéu nay dan dén gia thuyét C. cassiicola c6 kha nang hinh
thanh nhiéu noi sinh Iy méi dé pha v& tinh khang bénh ctia mot s6 DVT cao su hoic
1a dang c6 su ton tai nhiéu noi (race) khac nhau trén nhiéu ving sinh thai. Bén canh
d6, két qua cac nghién ctru vé tinh gy bénh cta nAm déu chimg t6 c6 sy bién thién
16n vé muc do gy bénh ctia cac mau phan lap (MPL) khic nhau, mot s6 MPL ¢6
kha nang gay bénh cho vai loai ky chu nay nhung khéng gay bénh cho cac ky chu
khéc (Pernezny va Simone, 1993; Suwarto va ctv, 2000; Cutrim va Silva, 2003;
Poltronieri va ctv, 2003; Oliveira va ctv, 2007; Nguyen Don Hieu va ctv, 2014;
Ferreira va Bentes, 2017).

O Viét Nam, cac két qua nghién ctru vé nAm C. cassiicola van con it, sb
lugng MPL chua nhiéu, chu yéu phan bd cuc bd & mot s6 tinh vung BDong Nam BJ.
Vi vay, viéc nghién ctru véi bd suu tdp MPL trai rong trén nhiéu vung dia ly 1a rat
can thiét, nham gép phan hiéu biét vé cac dic diém dich t& cta bénh rung la
Corynespora, tir d6 phat trién cac bién phap quan 1y bénh hiéu qua (theo hudng tim
soat quan thé, can thiép, cAn bang quan thé tic nhan va chon tao gidng cao su chong
chiu bénh). TUr nhing co s& néu trén, dé tai “Panh gia da dang di truyén va tinh
giy bénh ciia nAm Corynespora cassiicola trén cy cao su (Hevea brasiliensis) &
Viét Nam” da duogc thuc hién.

2. Y NGHIA KHOA HQC VA THUC TIEN CUA DPE TAI
2.1. Y nghia khoa hoc

Phat trién cach tiép can k¥ thuat sir dung chi thi phan tir SRAP, phan tich
trinh tw ving rDNA-ITS dé phan nhém di truyén cic mau nam C. cassiicola phan
1ap trén cay cao su tai nhiéu vung dia ly ¢ Vi¢t Nam.

Xéc dinh duoc su phan bd cia gen Cas2 trong quan thé nim C. cassiicola

gay bénh trén cay cao su ¢ Vi¢t Nam.



2.2. Y nghia thyec tién

Quan thé ndm C. cassiicola rat da dang vé di truyén va tinh gy bénh. Két
qua nghién ciru c6 y nghia trong viéc dé xuat chién luge tuyén chon gidng cao su
chéng chiu bénh rung 14 Corynespora.

DPanh gia dugc mic d6 man cam bénh ctia mot s6 DVT cao su nham phuc vu
cong tac khuyén céo gidng cho san xuat.

3. MUC TIEU NGHIEN CU'U CUA PE TAI

Panh gia sy da dang di truyén cta 76 MPL C. cassiicola gy hai trén cay cao
su & Viét Nam bang phuong phap truyén thong duya trén cac dac diém hinh thai hoc
va phuong phap hién dai dya trén cac chi thi phan tu.

Xéc dinh kha nang gay bénh ctia mot s6 MPL C. cassiicola dai dién cho cac
phan nhom di truyén va ving dia 1y khac nhau, tir d6 chon loc nguén nim sir dung
trong nghién ctru tao tuyén giéng khang bénh.

Panh gia mac do man cam bénh cia mot s6 DVT cao su nham phuc vu cong
tac khuyén cdo gidng cho san xuét.

4. THOI GIAN, POI TUQNG VA PHAM VI NGHIEN CUU
4.1. Thoi gian nghién ciru

Pé tai duge thyc hién tir thang 11 nam 2016 dén thang 11 nam 2019.
4.2. Poi twong nghién ciru

Pbi tugng nghién ciru ciia dé tai 1a 76 mau nam C. cassiicola duoc phan 1ap
tir 16 DVT cao su trén nhiéu ving dia 1y & Viét Nam.
4.3. Pham vi nghién ctru

Phan 1ap, dinh danh cic miu nam C. cassiicola dya trén dic diém hinh thai
hoc va trinh ty ving rDNA-ITS (ribosomal DNA internal transcribed spacer), phan
tich sy da dang di truyén ciia cac mau nam tur trinh tu vung rDNA-ITS, chi thi phan
tir SRAP (Sequene-Related Amplified Polymorphism) va PCR khuéch dai gen Cas.
Khao sat muic do gay bénh ciia 76 MPL nam trén 2 DVT cao su (RRIV 4 va PB
260), danh gia mic do gy bénh cia 6 MPL nim dai dién cho cac phan nhom di
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truyén va ving dia 1y khac nhau trén 12 DVT cao su ¢ diéu kién phong thi nghiém
va nha ludi.
5. NHUNG PONG GOP MOI CUA LUAN AN
Két qua luan an da goép phan 1am rd hon vé sy ton tai cua cac phan nhom di
truyén nam C. cassiicola trén ciy cao su & Viét Nam: (1) Phat hién mot phan nhom
di truyén moéi dua trén trinh tu ving rDNA-ITS; (2) l1an dau tién chi thi phan tir
SRAP duoc sir dung trong nghién ctru da dang di truyén nam C. cassiicola; (3) Xéc
dinh sy hién dién va phan b6 gen Cas2 clia nim tai nhiéu ving dja Iy ¢ Viét Nam.
Chon loc dugc mot s6 MPL ndm C. cassiicola 1lam nguén vat liéu cho nghién
clru tao tuyén gidng cao su chéng chiu bénh rung 14 Corynespora, phuc vu cong tac

khuyén cdo giong cao su cho san xuat.



Chuong 1

TONG QUAN TAI LIEU

1.1. SO LUQC VE TINH HINH SAN XUAT VA VI TRi CAY CAO SU O
VIET NAM

Cay cao su (Hevea brasiliensis) 1a mot loai thudc chi Hevea, ho Thau Dau
(Euphorbiaceae) c6 nguyén quan tai vung Amazone (Nam M¥). Trong chi Hevea
con ¢6 9 loai khac bao gdm H. benthamiana, H. camarganoa, H. camporum, H.
guianensis, H. nitida, H. microphylla, H. pauciflora, H. rigidifolia va H. spruceana.
Mic du tat ca cac loai cao su ké trén déu c6 mu cao su (latex) nhung chi co loai
Hevea brasiliensis 1 ¢6 hiéu qua kinh té va duoc trong pho bién nhat (Nguyén Thi
Hug, 2006). Cay cao su dugc xem la loai cdy cong nghiép quan trong trén thé gidi
cling nhu & Viét Nam. Mu cao su thién nhién 13 ngudn nguyén liéu quan trong dé
san xudt cac san pham phuc vu cong nghiép va doi séng, dic biét trong linh vuc
giao thong van tai va y té. Bén canh do, cay cao su con dugc xem la mot loai cay
rimg trong gop phan bao vé moi trudng.

Cay cao su dugc di nhap vao Vi¢t Nam tir nam 1897, cac don dién cao su
dau tién duoc thanh lap & Pong Nam B tir nim 1907 va & Tay Nguyén tir nim
1923. Hién nay cdy cao su co dién tich trong 16n nhat trong sd cac cdy cong nghiép
lau ndm & Viét Nam. Tinh dén nim 2018, téng dién tich cay cao su ¢ Viét Nam dat
khoang 966.800 ha vé6i tong san luong dat 1.138.000 tan, tuong (mg voi ning suat
binh quan dat 1.650 kg/ha/nam (Hi¢p hoi Cao su Viét Nam, 2019). Nho vao céac tién
bd vé giéng, k¥ thuat canh tac va thu hoach mu ma ning suat cao su binh quéin cia
ca nudc di co su tién bo 1d rét, tir 703 kg/ha (ndm 1980) 1én 1.222 kg/ha (ndm
2000) va dat dén 1.650 kg/ha (nim 2018), dugc xép vao nhom 3 nude san xuat cao
su cO nang suat cao nhat thé gidi. Tir nim 2006, kim ngach xuit khau cao su thién
nhién da vuot gid tri 1 ti USD, dén nam 2019 dat 2,3 ti USD, gop phﬁn quan trong
vao nguodn thu ngoai té, phat trién kinh té ¢ nudc ta (Hiép hoi Cao su Viét Nam,

2020).



1.2. BENH RUNG LA CORYNESPORA TREN CAY CAO SU
1.2.1. Lich sir va tic hai ciia bénh rung 14 Corynespora tai mt s6 quoc gia trén
thé giéi

Bénh rung 14 Corynespora trén cdy cao su duoc phat hién lan dau tién tai vuon
wom & Sierra Leon, cac mau nam di dugc Mason va Deighton thu thap vao nim
1936 (Wei, 1950). Sau do, bénh tiép tuc dugc ghi nhéan ¢ An Do (Ramakrishnan va
Pillay, 1961), Sri Lanka va Cameroon (Liyanage va ctv, 1986; Jayasinghe va ctv,
1996), Malaysia (Newsam, 1961), Nigeria (Awoderu, 1969), Indonesia (Teoh,
1983), Brazil (Junqueira va ctv, 1985), Thai Lan (Pongthep, 1987) va Bangladesh
(Rahman, 1988). Nam 1999, bénh dugc phat hién ¢ Viét Nam (Phan Thanh Dung va
Nguyen Thai Hoan, 2000), sau d6 bénh dugc phat hién & ddo Hai Nam (Trung
Qudc) vao nam 2006 (Jinji va ctv, 2007). Pén nay, bénh da xuat hién ¢ hau hét cac
nudc trong cao su.

Nam 1975, dich bénh rung 14 Corynespora xdy ra ¢ Malaysia trén DVT RRIM
725, gay rung 14 nghiém trong, sau d6 lay nhiém cho mot s DVT khac nhu RRIC
103, FX 25, KRS 21, PPN 2058, PPN 2444 va PPN 2447. Bénh rung la
Corynespora da tr¢ thanh loai bénh hai chinh trén cdy cao su & Malaysia va bénh co
xu huéng di tir mién Nam 1én mién Bic Peninsular Malaysia (RRIM, 2000).

O Sri Lanka, bénh rung 14 Corynespora da bung phat thanh dich bénh va kéo
dai tr nam 1986 dén 1988. Hon 4.000 ha cao su, chu yéu la DVT RRIC 103 va mit
vai DVT man cam khéc, di bi nhiém bénh nghiém trong. Chinh phii Sri Lanka da
phai chi ra hon 530.000 d6 la My dé boi thuong cho khoang 3.000 ho ndng dan tiéu
dién bi anh huong dé loai bo cac DVT nay va trong lai bang cac DVT khang bénh
(Liyanage va ctv, 1989).

O Indonesia, sau khi phat hién bénh vao nam 1980 tai Tram thyc nghiém
Sembawa (phia Nam Sumatra), bénh rung 14 Corynespora da dan lan sang cac ving
tréng cao su khac (ving Trung va Tay Java). Trong nhiing nim 1980, gan 1.200 ha

cao su da bi nhiém bénh ning, trong d6 400 ha da bi loai bo véi thiét hai kinh té 1én



dén 200 ti Rupiah (hon 20 triéu d6 la My) (Liyanage va ctv, 1989). Pén nim 1996,
bénh rung 14 Corynespora di xuat hién & tat ca cac viung trong cao su & nudc nay.

O An Do, dich bénh rung 14 Corynespora dugc ghi nhan lan dau tién tai Vién
Nghién ctru Cao su An P6 (RRII) va Tram Nghién ctru Gidng cao su & Nam
Karnataka vao nam 1996 (Rajalakshmy va Kothandaraman, 1996). Sau d6, vao nam
1999, bénh rung 1a Corynespora tré' nén nghiém trong véi ti 1& bénh 1én dén 50% —
70% & mot sd ving trong cao su, DVT RRII 105 dugc trong phd bién trén nhiéu
ving tai nude ndy da bi nhiém bénh ning. Hon 10.000 ha cao su bi anh huéng va
phai phun thudc diét nam (Jacob, 2006).

O Thai Lan, bénh rung 14 Corynespora 1an dau tién dugc phat hién vao nim
1985 (Pongthep, 1987). DVT RRIC 103, KRS 21 bi nhiém bénh va thiét hai ning
nhat. Tir nim 2000, bénh di xuat hién & tit ca cac ving trong cao su & Thai Lan
(Chanruang, 2000).

1.2.2. Lich sir va tac hai ctia bénh rung la Corynespora trén ciy cao su ¢ Viét
Nam

Théng 8 nam 1999, bénh rung 14 Corynespora dugc phat hi¢n trén cdy cao su
¢ Viét Nam tai Tram Thuc nghiém Cao su Lai Khé thudc Vién Nghién ctru Cao su
Viét Nam. Pén thang 9 nam 1999, bénh duoc phat hién ¢ cac khu vuc tréng cao su
khac ving Pong Nam Bo, chu yéu trén DVT RRIC 103 va RRIC 104 tai cac vudn
chung tuyén. Bén canh d6, mot s6 DVT khac nhu LH 88/372, RRIC 103 va RRIC
104 ciing duoc xac dinh Ia rat man cam véi bénh. Cac DVT PB 235, RRIM 600,
VM 515 va RRIC 110 bi nhiém bénh nhe. Thang 1 nim 2000, bénh bung phat va
lay lan nhanh chong tai Cong ty Cao su Loc Ninh, hon 200 ha cao su DVT RRIC
104 giai doan kién thiét co ban (KTCB) bi rung 14 hoan toan, budc Cong ty phai
thanh 1y va thiéu hay dé han ché mam bénh 13y lan (Phan Thanh Dung va Nguyen
Thai Hoan, 2000).

Sau do, bénh xuét hién rai ric & muc nhe trén mot vai DVT cao su. Dén thang
4 nam 2009, mot dot dich bénh bung phat tai Sa Thay (Kon Tum) va Cong ty Cao
su Quang Nam gy thiét hai nghiém trong trén 1.700 ha cao su DVT RRIV 4. Tiép



ngay sau do, tir thang 4 dén thang 10 nim 2010, dich bénh xay ra trén qui mo 16n tai
ving Péng Nam B, hon 6.500 ha cao su (chil yéu 1d DVT RRIV 3 va RRIV 4)
thuoc Tap doan Cong nghiép Cao su Viét Nam da nhiém bénh. Cung thoi gian ké
trén, dich bénh déng thoi gay hai nang trén 17.000 ha cao su DVT RRIV 4 cua hang
ngan ndéng dan tiéu dién tai tinh Binh Duong, Binh Phuéc, Tay Ninh, Pong Nai va
Binh Thuan (Phan Thanh Dung va Nguyen Anh Nghia, 2011). Bénh gay hai trén tat
ca giai doan sinh trudéng cua cay va xdy ra quanh nam, trong truong hop bénh nang
dan dén rung 14 hang loat 1am giam san luong nghiém trong va din dén chét cay.

Ké tir ndm 2011 dén nay, sau cac dot bung phat dich thi bénh van tai phat gay
hai hang nam trén hang ngan hecta vuon cdy cao su DVT RRIV 3 va RRIV 4, cong
tac phun tri bénh dugc trién khai nhiéu 1an nham khéng ché bénh, duy tri sinh
truong va san lugng vuon cdy. Quy trinh phong tri bénh rung 14 Corynespora da
dugc ban hanh voi nhidu loai thude trir nAm c6 hiéu qua phong tri bénh cao. Tuy
nhién, viéc chi chu trong 4p dung bién phap hoéa hoc mot cach don 1¢ (phun thude
trir nAm khi vuon cay da nhiém bénh), thuc hién nhiéu 1an trong thoi gian dai sé dan
dén nguy co phét sinh noi ndAm méi khang thude, c6 tinh gdy bénh cao va nguy hiém
hon. Thubc héa hoc con tac hai dén stc khoe con ngudi, gdy 6 nhiém moéi trudng va
mét can bang sinh thai. Hién nay bénh rung 1a Corynespora di hién dién trén khap
cac vung tré)ng cao su ¢ Vi¢t Nam, cung voi sy bién d6i khi hau, moi truong khac
biét giita cac ving dia 1y thi nguy co hinh thanh cac noi nAm méi 14 kho tranh khoi.
Vi vdy, can c6 nhiing nghién ctru sau vé dic diém di truyén ctia loai ndAm nay & mirc
d6 phan tir ciing nhu tinh gy bénh ctia cic miu nam thudc cac phan nhom di truyén
va vung dia 1y khac nhau gép phan hiéu rd hon dic diém dich té cta loai ndm nay.
Trén co so do, thuc hién cac nghién ctru vé quan 1y tong hop bénh, tuyén chon
gidng cao su khang bénh ciing nhu 1a cac khuyén cdo vé giong cao su khang bénh
rung 14 Corynespora tai Viét Nam.

1.2.3. Triéu chirng bénh rung 14 Corynespora trén ciy cao su
NAam tin céng cha yéu trén 14 cao su nhung doi khi ciing ghi nhan duoc triéu

chtng trén chdi va cudng 1a (Chee, 1988; Liyanage va ctv, 1986). Nam bénh tin



cong trén moi giai doan tudi 14 va 14 non dudi 20 ngay tudi 1a man cam nhét ddi voi
bénh (Chee, 1988). Tri€u ching xuét hién v&i vét xdm den hodc ddm nau sau do
phat trién thanh nhitng dém tron dong tim xung quanh c6 vién vang, duong kinh
vét bénh tir 1 mm dén 8 mm, lic ndy tim vét bénh chuyén sang mau bac hay nau tbi
r6i hoa den, phﬁn mo 14 nhiém bénh bi hiy hoai nén rat dé bi rach thung tao thanh
16 dang tron trén phién 14 (Chee, 1988). Triéu chimg dé nhan dién nhét 1a dang
“xuong ca”, vét bénh c6 mau den doc theo gan 14, hoac vét bénh dang ddém mau den
c6 15 thing va quang vang nhat trén 14 6n dinh. Triéu ching cta bénh bién thién
theo mirc d6 mam cam cua DVT va diéu kién thoi tiét (Chee, 1988; Radziah va
Ismail, 1990).

Trén nhitng DVT mén cam v&i bénh, hau hét triéu ching bénh ¢ dang dic
trung “xuong c4”. Tuy nhién, triéu chirng bénh & mot s6 DVT khac nhau c6 su khac
biét rat 16n so voi triéu chung dac trung, DVT RRIC 110 c6 14 bénh rat d& nham 1an
v6i vét bénh cii ctia bénh phan trang do nAim Oidium hevea, trén DVT RRIC 132
triéu chimg giébng véi bénh ddm mét chim do ndm Drechslera heveae. Bén canh
nhitng tri¢u ching trén, con c6 dang tri€u ching “vét den” doc theo gan chinh va
gan phu cia 14 (Jayasinghe va ctv, 2005). Nhitng 14 bi bénh chuyén sang mau vang,
bién dang va kho nhung 14 van dinh trén canh mot thoi gian réi méi rung xudng dat.
Tuy nhién, d6i voi vét bénh gay hai trén gin chinh cua 14, du chi c6 mot vai vét
bénh ciing thudng 1am cho 14 rung ngay khi con xanh. Triéu chtng gy hai trén choi
non dan dén hién tuong kho dot kho chdi, vét bénh 1a mot dudng nit ban dau co
hinh thoi sau d6 vét nut lan rong theo chiéu doc, bén trong dudng nit c6 mau niu
xam (Chee, 1988; Radziah va Ismail, 1990). Sy rung l4 c6 thé xay ra moi thoi diém
trong nam, lam cham sinh trudéng cia cay cao su, néu bénh nang co thé dan dén chét
cay. Bénh lam rung 14 hang loat, nhiéu 1an, mat d6 tan 14 thua thot kéo dai trong ca
mua cao, giam kha nang ra 14 méi, nhitng vuon cdy suy kiét do bénh, san luong co

thé giam hon 50% (Liyanage va ctv, 1986).
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Hinh 1.1. Cac dang tri€éu chung bénh rung 14 Corynespora trén cdy cao su. A: Tri¢u

ching dang “xuong ca” dién hinh; B: Tri¢u chimg dang d6m tron c6 vién vang; C:
Tri¢u chung dang ddm den; D: Triéu chung dang soc den trén gan phuy; E: Nhiéu
dang tri¢u chung cung tdn tai trén mot 14.
1.3. PAC PIEM CUA NAM Corynespora cassiicola GAY BENH TREN CAY
CAO SU VA MOT SO CAY KY CHU KHAC
1.3.1. Vi tri phan loai va dic diém hinh thai nAm Corynespora cassiicola

Pinh danh phan loai nAim Corynespora cassiicola c¢6 nhiéu tén goi khac
nhau, thay d6i theo thoi gian. Nam 1950, Wei thu thap tit ca cac tai liéu lién quan
va dat tén 1a Corynespora cassiicola (Berk and Curt) Wei, tén loai nAm nay duoc
cac nha bénh hoc thuc vat chép nhan phé bién nhét cho dén nay. Nam dugc phan
loai nhu sau:
Gidi1 (Kingdom): Fungi

Nganh (Phylum): Ascomycota
Lop (Class): Ascomycetes
L&p phu (Subclass): Dothideomycetidae
B9 (Order): Pleosporales
Ho (Family): Corynesporascaceae
Chi (Genus): Corynespora
Nam C. cassiicola c6 kha ning séng ky sinh trén thuc vat ciing nhu c6 kha

nang song hoai sinh trén xac ba thyc vat, tdn nam cd mau xdm dén nau, sQi nam
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méng, moc manh. Canh bao tir phan sinh (conidiophore) c6 dang don bao hoac da
bao, hinh tru th'fmg hodc phan nhanh, co6 su bién thién vé kich thude véi chiéu dai tir
110 um dén 850 pm, chiéu rong tir 4 um dén 11 um. Bao tir dinh (conidia) ¢ dang
don hoic dang chudi, bién thién vé hinh dang, tir hinh tru, hinh chuy, dang thang
hodc cong, co tir 4 dén 20 vach ngan gia (pseudosepta), chiéu dai thay dbi tir 40 pm
dén 220 pum, chiéu rong tir 9 pm dén 22 pm (Ellis va Holiday, 1971).

Su da dang vé dic diém hinh thai cua nAm C. cassiicola di duogc bdo céo
trong mot s6 két qua nghién ctru. Co sy bién thién vé hinh thai gitta cac MPL ndm
thu duogc trén cac cay chu khac nhau tai mdt $6 Bang mién Nam cua Hoa Ky,
Nebraska, Canada, Nigeria va mién tdy Mexico (Spencer va Walter, 1969;
Onesirosan va ctv, 1974). Theo Onesirosan va ctv (1974), bao tir nAm c6 kich thuéc
trung binh 13 167 um x 8,3 pm (chiéu dai 60 pm — 250 pm, chiéu rong 5 pm — 13
um). Theo Chee (1988), kich thudc trung binh cta cac bao tir ndm C. cassiicola
phan lap dugc trén ciy cao su 13 64,4 um x 5,5 pm (chiéu dai 23,4 pm — 132,6 pm,
chiéu rong 2,6 um — 7,8 um). Theo Nguyen Anh Nghia va ctv (2008), trén mdi
truong nudi cy PSA (Potato Sucrose Agar), kich thudc bao tir bién thién rat 16n véi
chidu dai thay doi tir 17 um dén 942 pm va chiéu rong thay doi tir 3,9 um dén 16,8
pm. Bao tir 6 nhiéu vach ngin gia, sb lugng bién dong tir 0 dén 70 vach ngan gia.

C6 su bién thién vé mau sic sgi ndm ciing nhu hinh thai, tbc do sinh truong,
dd day, do min va mau sdc ciia tan nAm mac du duoc phan 1ap tor mdt bao tu duy
nhat. Trén moi truong PDA (Potato Dextrose Agar) va PSA, tin ndm c6 mau xam
dén nau. Hinh dang va kich thudc ctia bao tir co sy bién thién rat 1on ¢ ca hai loai
bao tir dugc ldy tir vét bénh ty nhién ngoai dong rudng hay nudi cay trén méi truong
nhan tao, thong thuong trén 1a cao su cac bao tir nAm dai hon va s6 luong trung binh
cac vach ngin cao hon so v6i nudi cdy trén mdi truong nhan tao. Bao tir co dang
bau duc, dai, théng hodc cong ludi liém. Bao tir nay mam tao ra mot hodc nhiéu 6ng
mam giita cac vach ngin, cic dng mam thudng moc nhiéu & cac té bao tan cing cla

bao tr. Pinh bao tr phan 1ap tir 14 cao su thuong c6 hinh que, dai, thon hon so vdi



12

bao tir trong moi trudng nudi cdy. Bao tir dang don hoic dang chudi dinh véi nhau &
hai dau goi 1a hilum (Phan Thanh Dung, 1995).

Darmono va ctv (1996) quan sat hinh thai tan ndm ctua mot s6 MPL tir cac
vung khac nhau dai dién cho cac ving trong cao su ¢ Java, Sumatra va Kalimantan
(Indonesia) trén mot s6 DVT cao su. Sy khac biét vé mau sic va két cdu tan ndm &
ca mat trén va mat dudi cua dia da dugc ghi nhan. Tuy nhién, su khéc biét vé hinh
thai tan nam khong tuong quan véi ngudn gdc ky chu hoic ving dia 1y cia MPL
nam. Silva va ctv (1998) ciing bao cdo c6 sy thay doi mau sic, sy phat trién khuan
lac, sy khac biét vé hinh dang va kich thudc bao tir cia 27 MPL ndm C. cassiicola
tir cdy cao su O Sri Lanka va mot sb cay ky chu khac ¢ Uc. Su da dang vé dic diém
hinh thai cia 21 MPL C. cassiicola tir cay cao su tai Malaysia cling da dugc béo
cdo, trén moi truong nudi céy nhan tao PSA, soi nAm c6 mau xam sam & gilra va
xuét hién mau sang hon ¢ ria, sQi nidm moc nhanh, mong, bam sat vao bé mit moi
truong. Mau sic tin nAm bién thién tir mau nau nhat dén mau xam dam, két cau tan
ndm mong hodc day, phan bd dang vong tron dong tim hoic xé thiy & phia ngoai
ria (Nguyen Anh Nghia va ctv, 2008).

1.3.2. Phan bd va ky chii ciia nAm Corynespora cassiicola

Nam C. cassiicola phan bd rong khap trén nhiéu ving sinh thai. Cho dén nay
loai ndm nay da duoc ghi nhén tai hon 80 qudc gia va ving lanh thé & nhiéu ving
khi hau khac nhau tir nhiét d6i dén 6n doi. Nam c6 phd ky chu rong, c¢6 kha ning
gy bénh cho hon 400 loai thuc vat bao gdm céc loai cdy an qua, rau qua, ngi cdc,
cay lau ndm, cay rung va cac loai cay canh (Farr va Rossman, 2019). Ngoai cay cao
su (Hevea brasiliensis), 1odi nAm ndy con tan cong trén nhiéu loai ciy trong quan
trong pho bién nhu du du (Carica papaya), dua leo (Cucumis sativus), ddu nanh
(Glycine max), ca chua (Lycopersicon esculentum) (Wei, 1950), dtta (Ananas
comosus), co dau (Elaeis guineensis), khoai mi (Manihot esculenta) (Ellis, 1957),
bong vai (Gossypium spp.), chudi (Musa sp.) (Ellis va Holliday, 1971), dau phong
(Arachis hypogea), ci phé (Coffea arabica), sau riéng (Durio zibethinus), thudc 1a
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(Nicotiana tabacum), hd tiéu (Piger nigrum), khoai tay (Solanum tuberosum) va ca
cao (Theobroma cacao) (Farr va Rossman, 2019).

Mot s6 loai cdy canh phd bién 1a ky chii cua C. cassiicola nhu euphorbia
(Euphorbia sp.), cay sung (Ficus sp.), hoa trang nguyén (Poinsettia sp.) (Ellis,
1957); hoa ta cau (Hydrangea macrophylla), azalea (1 loai hoa thudc ho d6 quyén)
(Rhododendron obtusum) (Ellis va Holliday, 1971); cay ba dau (Codiaecum
veriegatum); cdy chum 6t (Bignonia sp.), hoa cuc (Chrysanthemum sp.), dam but
(Hibiscus sp.), hoa lai (Jasminum sp.), hoa lac tién (Passiflora sp.) (Farr va
Rossman, 2019).

Trén cay du da, bénh dugc goi 1a bénh ddm nau Corynespora (Nishijima,
1999; Liberato va McTaggart, 2007), bénh dém 14 Corynespora (Pernezny va Litz,
1999). Triéu chtng bénh hién dién trén than, trai, chdi va l4. Nhing 1a ¢ ting dudi
dic biét man cam véi ndm bénh, mot 14 co thé c6 dén hang traim vét bénh. Nam C.
cassiicola con 13 nguyén nhan giy thdi qua chin sau thu hoach, ndm thudng xam
nhap tin cong qua vét thuong trén qua. Triéu ching bénh trén ciy con thuong rd
rang hon, xuat hién nhu 1a nhitng vét hoai tir trén than va 14, néu bénh nang thi 14
rung va din dén chét cay (Liberato va McTaggart, 2007).

Trén cdy ca chua, bénh duoc goi 1a bénh dom vong ddng tdm Corynespora
(Jones va ctv, 1993; Cerkauskas va Kalb, 2005). Tri¢u chung xuét hién trén tat ca
cac bg phan cua cay nhu 14, than, chdi va qua, bénh ning s& dan dén mét nang Suét.
Trong giai doan dau khi bénh moi phét trién thi triéu chimg dém do nim rat dé
nham 1an véi triéu chimg dém do vi khuan Xanthomonas campestris pv. vesicatoria
hoic bénh dém vong do ndm Alternaria solani (Cerkauskas va Kalb, 2005).

Trén ciy dua leo, C. cassiicola 13 tac nhan gdy ra bénh dém 1a Corynespora
(Pernezny va Simone, 1993), bénh dém héo rii Corynespora (Martyn va ctv, 1993).
Triéu ching bénh, dic biét trong giai doan dau rat kho phan biét voi bénh doém 14 do
vi khudn Pseudomonas lachrymans va bénh kham 1a do nAm Podosphaera xanthii

va Pseudoperonospora cubensis 1a nhimg loai bénh pho bién trén dua leo. Trong
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khi, ¢& giai doan sau triu chung bénh giéng véi bénh ddm den do nim
Colletotrichum orbiculare (Pernezny va Simone, 1993).

1.4. PAC PIEM PHAT SINH VA PHAT TRIEN CUA NAM Corynespora
cassiicola TREN CAY CAO SU

Su phat sinh va phét trién ctia bénh rung 14 Corynespora trén cdy cao su phu
thudc nhiéu vao yéu t6 moi trudng, kha ning gy bénh ctia nim va mic do man
cam cua ciac DVT cao su. Nam gy bénh trén tit ca cac giai doan sinh truéng cua
cdy cao su tr vuon wom, vudn nhan, vuon cy kién thiét co ban va vuon cao su
kinh doanh.

Soi ndm va bao tir nAm ton tai trong dat, khong khi, trén vét bénh va tan du
thuc vat trén vuon cao su 1a ngudn bénh ban dau giup cho bénh phat sinh, trong d6
bao tir nAm déng vai tro 1a ngudn bénh chu yéu. Bao tir nAm c6 kha ning ton tai rat
lau va dugc phat tan nho gié va mua. Theo Situmorang va ctv (2000), kha nang xam
nhiém va gy bénh cho 14 cy cao su ctia ndm C. cassiicola phu thudc vao cac giai
doan sinh truéng ciia 1a. La non dudi 4 tuan tudi 1a giai doan min cam nhat déi voi
ndm bénh, bénh xuit hién trén cay cao su trong subt thoi ky ra 14 moi.

Piéu kién moi trudng cé lién quan chat dén su phat trién cua bénh. Cac yéu
t6 moi truong tac dong dén bénh cha yéu 1a luong mua, am do va nhiét do khong
khi. Diéu kién méi truong thich hop cho sy phat trién ctia bénh 13 4m d6 cao, nhiét
d6 28°C — 30°C, khong khi am w6t va troi nhiéu may. Am do khong khi cao hoic
bé mit 14 4m udt anh hudong dén qua trinh hinh thanh va nidy mam cua bao tir, sy
phat trién, kha niang xAm nhiém va su phat ton cia mam bénh (Pawirosoemardjo
va Purwantara, 1987; Rajalakshmy va Kothandaraman, 1996; Radziah va ctv,
1996; Sailajadevi, 2006). O Viét Nam, bénh rung 14 Corynespora xy ra trong diéu
kién nhiét d6 20°C — 28°C, am do 79% — 90%, luong mua 4,2 — 573 mm/thang va
c6 2 — 28 ngay mua/thang (Nguyén Thai Hoan va ctv, 2007). Theo Jayasinghe
(2000), cdy cao su trong & ving cao trinh trén 300 m thi it bi bénh rung 1a

Corynespora hon so voi nhitng ving thap hon.
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Mirc d6 man cam bénh ciia cac DVT cao su rat khac biét va dic tinh nay thay
d6i theo thoi gian va vi tri dia 1y. Béo céo cta Tan va ctv (1992) cho thdy cac DVT
PB 235, PB 260, PB 28/59, PB 280, PB 330, PM 10, RRIM 701, RRIM 908 va
RRIM 926 nhiém bénh tir nhe dén trung binh, trong khi trudc d6 duoc xem 13 cac
DVT khang bénh. Theo Jayasinghe va Silva (1996), RRIC 110 ban dau duoc danh
gia 1a DVT cao su khang bénh nhung sau d6 man cam bénh. Theo Sinulingga va ctv
(1996); Breton va ctv (1996), c6 su thay ddi vé mirc d0 man cam bénh cua mot sb
DVT cao su tai cac vung dia 1y khac nhau, PB 260 1a DVT khéng bénh tai chau A
nhung bi nhiém bénh ning tai chau Phi, GT 1 12 DVT min cam tai Malaysia va
Indonesia nhung khang bénh tai chau Phi.

Bénh rung 14 Corynespora dang tré thanh mdi de doa that sy ddi voi nganh
cao su toan cau. Dién bién cua bénh ngay cang phirc tap do nim C. cassiisola c6
kha ning hinh thanh nhiéu noi sinh Iy méi dé pha v& tinh khang bénh ciia mét s6
DVT cao su. Co it nhat 2 noi (race) C. cassiicola gy hai trén ciy cao su tai
Malaysia, 2 noi dang ton tai & Viét Nam va 5 phan nhom di truyén tai Indonesia.
Nhitng noi ndm hodc nhimng phan nhém di truyén khac nhau cliing véi tinh giy bénh
bién thién rat khac biét, mot noi nAm (hay mot phan nhém di truyén) co thé giy
bénh manh trén DVT nay nhung giy bénh nhe trén DVT khac va nguoc lai (Nguyen
Anh Nghia va ctv, 2008; Nguyen Don Hieu va ctv, 2014; Oktavia va ctv, 2017).

1.5. PAC PIEM SINH LY, SU XAM NHIEM, LAY LAN VA LUU TON CUA
NAM Corynespora cassiicola

C6 sy bién thién vé s6 lwong bao tir hinh thanh trén cic moi trudng nudi ciy
khac nhau. Theo Liyanage va Jayasinghe (1986), nim C. cassiicola it hinh thanh
bao tir trén moi trudong nhan tao va sé luong bao tir thay doi tly MPL nam. Theo
Phan Thanh Dung (1995), bao tir nAm hinh thanh trén méi truong PSA nhiéu hon
trén moi truong PDA va RLEA (Rubber Leaf Extract Agar). Nam C. cassiicola sinh
tredng nhanh hon trén moi truong MEA (Malt Extract Agar) va moi truong PDA so
v6i cac moi trudng khac. Theo Chee (1988), c6 thé kich thich sy hinh thanh bao tur

trén moi trudng nhan tao bang cach dé toi lién tuc 3 ngay va sau do chiéu sang lién
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tuc 3 ngay bang anh sang huynh quang hoic chiéu sang bang tia cuc tim trong
khoang thoi gian ngan. Nam sinh trudng va phat trién trong khoang nhiét do 20°C —
30°C va ti thich & 28°C, nhiét do trén 35°C sgi ndm ngimng sinh truéng. Didu kién
mdi trudong thich hop dé bao tir hinh thanh nhiéu nhat 1a 25°C — 27°C, 4m d6 trén
80% (Mushrif, 2006).

Néam C. cassiicola xAm nhap chil yéu & mat dudi 14 qua biéu bi va khi khong,
bén canh d6 ndm con tiét ra men cellulase gitp phan hity mang té bao. Bao tir co
kha ning nay mam va tin cong vao cac md 14 gia 14n 14 non, cling nhu chdi non,
cubng 14. Bio tr nay mam tot nhat khi nhiét d6 moi truong xung quanh 1a 28°C —
30°C. O diéu kién ngoai dong rudng, bao tir dugc phong thich vao ban ngay, bt dau
tir 6 gid sang va thudng dat cao diém vao lac 10 — 11 gio trua, sau d6 sd lugng bao
tir dugc phong thich giam xudng rat thdp va hau nhu khong xay ra vao ban dém.
Bao tir dugc lay lan nho gié va mua, kich thudce va trong lugng cua bao tir tuong
ddi 1én so v&i nhiéu loai nAm khac.

Bio tir ¢6 kha nang ton tai trén vét bénh ciing nhu trong dat voi thoi gian dai.
Trén 14 cao su kho, ndm van t6n tai va giir nguyén kha nang gy bénh trong khoang
thoi gian 2 ndm. Nam t6n tai tiém 4n trong thoi gian dai trén tat ca cac bd phan cua
cdy cao su bi nhiém bénh, xac ba thyc vat trén vuon cao su va day chinh 1a mot
trong nhirng ngudn phat sinh dich bénh (Pernezny va Simone, 1993).

1.6. NGHIEN CUU VE PA DANG DI TRUYEN CUA NAM Corynespora
cassiicola BANG CHI THI PHAN TU
1.6.1. Sy da dang di truyén & mirc @9 phén tir cia nAm Corynespora cassiicola

Trude day, nhiéu DVT cao su dugc danh gia 1a khang bénh nhung hién nay
da bi nhiém bénh ching to nidm C. cassiicola hoac 13 da co nhiing bién di vé di
truyén dé thich nghi véi diéu kién song méi hoic 1a dang ton tai nhimg ndi nim C.
cassiicola véi kha ning gdy bénh khic nhau. Nhitng nghién ciru vé da dang di
truyén ctia nim C. cassiicola trong thoi gian qua da phan anh diéu do.

Darmono va ctv (1996) &p dung ky thuat RAPD (Random Amplified

Polymorphic DNA) dé nghién ctru da dang di truyén ctia ndm C. cassiicola giy
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bénh trén cdy cao su & Indonesia. Két qua cho thiy, c6 bién di giita cac MPL nim
C. cassiicola tir nhiéu ving trong cao su. Tuy nhién, khong c6 mdi twong quan giita
doc tinh ctia cac miu nam véi cac dac diém hinh thai hay phan tir. Pa s6 cac MPL
c6 do twong dong di truyén dén 95% du khac biét vé nguon gbc dia ly va DVT thu
thap.

Tuong tu, nghién ctru & Thai Lan cho thay, dua theo phan tmg gy ddc, cac
mau nAm C. cassiicola phan 1ap tir nhiéu ngudn khac nhau duoc phan vao 11 nhém.
Viéc phan nhém di truyén dua trén dit liéu khuéch dai cua cac decamer primers
cling duoc tién hanh. Tuy nhién, vin chua c¢6 mdi twong quan nao giira dir liéu
RAPD, kiéu gay doc va vung dia ly dugc xac 1ap (Romruensukharom va ctv, 2005).

Tai Sri Lanka, k¥ thuat RFLP (Restriction Fragment Length Polymorphism)
trén vung ITS (internal transcribed spacer) cua rDNA va phan tich RAPD (Random
Amplified Polymorphic DNA) trén DNA tong s6 dugc ung dung dé phan tich da
dang di truyén cua cac MPL ndm C. cassiicola tir nhiéu ky chi khac nhau. Két qua
cho théy, kich thudc cua cac doan ITS khuéch dai duoce tir cac MPL déu giéng nhau
va khi dung enzyme cit gidi han dé cit doan ITS, kich thudc cua san phim thu
duoc hoan toan giéng nhau & tit ca cac MPL. Tuy nhién, d@t li¢u thu duoc tur viéc
phan tich RAPD sir dung 15 doan primer khac nhau cho thiy c6 su da hinh c6 y
nghia gitta cdc nhom MPL (Silva va ctv, 1995; 1998; 2003).

Tai Malaysia, su tdn tai cac noi sinh Iy cua ndm C. cassiicola d3 tré thanh
mdi nghi ngd tir 1au khi cac DVT trude ddy duoc xem la khang bénh nhung sau d6
tré nén man cam. Ismail va Jeyanayagi (1999) tién hanh cac thi nghiém trén cac
MPL c¢6 ngudn goc tir nhiéu DVT trong ¢ nhiéu noi ciia Malaysia va khang dinh ¢
2 n6i ndm C. cassiicola. Noi 1 khong giy bénh cho cac DVT RRIM 2020 va PB
260 trong khi nodi 2 gdy bénh cho ca hai DVT trén. Atan va Hamid (2003) stir dung
k¥ thuat RAPD dé phan nhém di truyén va phan tich ving ITS cho 9 miu ndm C.
cassiicola phan 1ap tir mot s DVT & Malaysia tiép tuc xac dinh c6 2 noi C.

cassiicola riéng biét. Mot ndi co thé gay bénh trén DVT cao su RRIM 2020, mot
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noi khong gy bénh trén DVT nay nhung lay bénh trén RRIM 600 va RRIM 2009
cung cac DVT khéc.

Str dung chi thi ISSR (Inter Simple Sequence Repeat), Nguyen Anh Nghia va
ctv (2008) dd phan tich bién di di truyén ctia 21 MPL nam C. cassiicola dugc thu
thap tir nhiéu DVT tai cac ving trong cao su truyén thong ciia Malaysia. Két qua
phan tich cho thay chi thi ISSR da phan chia 21 MPL thanh 3 nhém di truyén khéac
nhau. Tiép tuc sir dung phuong phap 1y bénh trén 14 cao su cit roi dung dai dién
ciia mdi nhom di truyén lam ngudn ndm gy bénh, tic gia di dén két luan c6 2 noi
C. cassiicola tuong tg nhu 2 noi da dugc xéc dinh trudc day va mot MPL thudc
nhém di truyén tht 3 ¢6 kha ning 1a mot noi moi. Két qua cho thiy co su phan
nhém di truyén cac ngudn nam theo ving dia 1y.

Tai Viét Nam, cac két qua nghién ctu da dang di truyén ctia ndm C.
cassiicola van con han ché véi sd luong mau ndm chua nhiéu va cha yéu phéan b
cuc bo tap trung tai mdt s6 tinh vung Pong Nam B§. Nguyen Anh Nghia va ctv
(2010b) tién hanh phan tich da dang di truyén ctia 34 MPL nam C. cassiicola si
dung chi thi phan tir ISSR va giai trinh ty ving rDNA-ITS. Két qua da phat hién
duoc su khac biét nucleotide tai vi tri 135 trong vung rDNA-ITS cung véi két qua
phan tich bang chi thi ISSR da phéan chia 34 MPL nim C. cassiicola thanh 2 nhém
chinh. Trong mot nghién ciu gin ddy nhat, ba muoi tam (38) MPL nam C.
cassiicola tir 13 DVT cao su va mot sd cay ky chii khic bao gom du du (Carica
papaya), 1a giang (Aganonerion polymorphum), ko nia (Irvingia malayana), bi dao
(Benincasa cerifera) va mé (Sesamum indicum) d3 duoc phan tich da dang di truyén
bang k¥ thuat giai trinh ty ving rDNA-ITS va chi thi ISSR. Két qua khang dinh c6
it nhat 2 nhém di truyén ndm C. cassiicola dang 1y nhiém trén cay cao su va mot sb
cay ky chu khac ¢ Viét Nam (Nguyen Don Hieu va ctv, 2014).

1.6.2. Cac chi thi phin tir dwgc sir dung trong nghién ciru da dang di truyén
nam Corynespora cassiicola

Céc chi thi phan tir tao ra s6 lugng chi thi nhidu hon han so véi chi thi hinh

thai va chi thi isozyme, dd tin cdy cao hon va thuan tién hon. Ngay cang co nhiéu
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k¥ thuat sinh hoc phan tir dugc ing dung trong cac nghién ctru, danh gia da dang di
truyén nim gay bénh thyc vat. Mot s6 chi thi phan tu da dugc ap dung trong nghién
ctru da dang di truyén ndm C. cassiicola.

1.6.2.1. Chi thi phan tir RFLP (Restriction Fragment Length Polymorphism)

Chi thi phan tir RFLP duoc dinh nghia 14 tinh da hinh chiéu dai cc phan
doan cét gidi han, biéu hién su khac nhau vé kich thuéc cac phan doan duoc tao ra
khi cat DNA bang cac enzyme cat gidi han khi c6 sy thay doi trinh ty trén DNA bo
nhan hodc trong cac bao quan khac.

Nguyén tic cua ky thudt ndy dua trén do dic hiéu cua cac enzyme cat han
ché (RE) d6i v&i vi tri nhan biét cta chung trén DNA b gen. DNA bd gen s& duoc
cit bang cic enzyme cat gi6i han, chay dién di qua gel agarose, thim qua mang lai
va lai v6i mot mau do DNA (duoc danh dau phong xa) lién két voi mot locus dic
biét. Su khac biét vi tri cit gitra hai c4 thé s& tao ra nhimg phan doan cét khac nhau.

Chi thi phan tor RFLP ¢6 uu diém 1a marker dong trdi cho phép phan biét
dugc ca thé dong hop va di hop. Do kich thuéc DNA khao sat trong RFLP 16n vi
vay s6 luong marker tao ra nhiéu du dap Gng nhu cau nghién ctru. Tuy nhién do qui
trinh thuc hién phuc tap, nguy hiém dbi voi stiic khoé ngudi nghién ctru (sit dung
phong xa danh dau), DNA yéu cdu c6 chat lugng cao dd 1am han ché viéc st dung
ky thuat nay. Do d6, hién nay nguoi ta c6 xu hudng st dung nhitng chi thi don gian
hon trén co s& phan tng PCR (Bui Chi Biru va Nguyén Thi Lang, 2008).
1.6.2.2. Chi thi phan tir RAPD (Random Amplified Polymorphic DNA)

Chi thi phan tir RAPD dua trén k§ thudt PCR, bing cach sir dung nhing
primer ngan (khoang 10 nucleotide) c6 trinh tu biét trudc, bit cip va nhan ban ngiu
nhién nhitng doan DNA c¢6 trinh ty bd sung véi trinh tu cta cac primer. Theo
nguyén tac, khi 2 c4 thé hoan toan giong nhau, sau khi thyc hién phan ing RAPD &
diéu kién nhu nhau s& tao ra sd lugng cac doan bﬁng nhau va chiéu dai cac doan
tuong tng bang nhau. Nguyén 1y cua ky thuat RAPD dugc minh hoa trong Hinh
1.2.
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Hinh 1.2. Nguyén ly k¥ thuat RAPD (Weising, 2005)
Su da hinh DNA tir marker RAPD ¢6 thé dén tir mot sb thay ddi sau: (1) su

chén vao mot doan DNA qua 16n gitta 2 vi tri bat cdp cua primer lam vuot khoi
kha niang khuéch dai cia PCR trong mot khoang thoi gian nhat dinh dan dén viéc
mat bing; (2) su chén vao hay mat di mot doan DNA nho giira 2 vi tri bat cip cua
primer dan dén su thay ddi chiéu dai cta doan dugc khuéch dai; (3) su mat di mot
trong hai vi tri bat cdp cua primer din dén mat bang hodc ting chiéu dai cua doan
khuéch dai boi vi tri ké can; (4) su thay d6i 1 hodc vai nucleotide tai vi tri bat cip
cua primer.

Tuy c6 mot s6 han ché, nhung k¥ thuat PCR-RAPD dé thuc hién va dé thanh
cong do khong can biét trude trinh ty bo gen cua ddi twong can nghién ciru,
thao tac don gian, khong yéu cau DNA khuon c6 chat lugng cao, thoi gian thyuc hién
nhanh, kha nang nhan ban cao, chi phi thuc hi¢n th?ip nén RAPD thuong dugc st
dung két hop véi nhimng k¥ thuat khac (Bui Chi Btru va Nguyén Thi Lang, 2008).
1.6.2.3. Chi thi phan tir ISSR (Inter Simple Sequence Repeat)

Nghién ctru dau tién vé k¥ thuét chi thi phan tir ISSR duoc xuit ban nim

1994 (Zietkiewicz va ctv, 1994; Gupta va ctv, 1994). Ky thuat PCR-ISSR, 1a sy cai
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tién ctia RAPD, st dung su khac biét cua $6 lugng céc vung trinh ty don 1ap lai
dugc phan phdi trong sudt hau hét bo gen (Zietkiewicz va ctv, 1994). SSRs (Simple
sequence repeats) (Tautz, 1989), ciing dugc biét dén nhu cac microsatelite 13 sy lap
lai cta 1 - 6 nucleotide ndam phd bién trong khip bd gen bao gdm ca ving ma hoa
hay khong ma hoa cho céc protein ¢ sinh vat bac cao.

Trong nghién ctru di truyén nam, ky thuat PCR-ISSR duogc tng dung thanh
cong trong xac dinh tinh da dang di truyén ctia mot s6 nim bénh. ISSR 1a mot trong
nhimng chi thi phan tir dya trén phan Gng khuéch dai mot doan trinh tu cua chudi
DNA ciia sinh vat. Str dung chi thi nay cho phép khuéch dai doan trinh ty nam giira
nhimng trinh ty dugc goi 13 microsatellites nam khip bo gen. Chi thi nay da duoc
mg dung trong phén tich da dang di truyén, bién di di truyén dé nhan dang & cac
cap do gidng, loai va noi dia Iy ¢ trong phan loai ca ndm 14n cdy trong nodi chung.
Trinh ty primer sir dung trong phan tmg PCR duoc thiét ké dya trén nhitng doan
trinh ty nucleotide 1dp lai don gian gdm 2 nucleotide dugc lap lai nhiéu lan nhu
(CA)n, (AT)n, (AG)n hodc nhimg doan trinh tu gdm 3 nucleotide (AGC)n, (TAT)n.
M&i primer gdm 16 - 18 bp 1a doan trinh ty 1ap lai c6 dau 5° hodc 3’ két thuc bang 1
- 3 bp bat ki khac véi bo nucleotide duoc 13p lai. Vi thé ching dé thao tac, mang lai
nhiéu thong tin va ¢ tinh lap lai cao. Vi céc trinh tu 13p lai dwoc phan bd rat phong
phu trong bd gen nén cac microsatellite gan vao mot vai ving dic trung va tao ra
cac kiéu khuéch dai da dang va thuong da hinh giita cac ca thé khac nhau.
1.6.2.4. Phéan tich trinh ty viing rDNA-ITS

Gen RNA ribosome (con goi la ribosome DNA hodc rDNA) dugc ma hda
bdi DNA trong nhan té bao va ty thé, cac rRNA két hop v&i cac phan tir protein
chuyén biét tao thanh cac ribosome c¢6 chic ning trong tong hop protein. Cac rDNA
trong nhan té bao duoc xép thanh mot chudi cac don vi lap lai ndi tiép nhau, chira
nhiéu ving bao tén va bién dong trén khip toan bd chiéu dai cia ching (White va
ctv, 1990). Tuy theo hé¢ s lang ma cac rDNA duoc phan biét v6i nhau va ving
tDNA ciia nhan té bao thuong bao gom ba gen (18S, 5.8S va 28S) cach nhau boi

nhimg ving goi 1a ITS (internal transcribed spacer) va duoc xép thanh mot chudi
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cac don vi lap lai nhidu 1an (Hinh 1.3). M&i mét don vi lp lai gdm cé mét ving
phién ma va mot vung khong phién ma, ving phién ma cua cac gen 18S, 5.8S va
28S mi hoa cho cac rRNA twong tmg. Ving giita gen 18S va 5.8S lan lugc duoc
goi 1a ITS1 va ITS2 (internal transcribed spacer 1, 2). Gilta cadc ban sao cua gen
rRNA c6 mdt vung goi 1a IGS (intergenic spacer). Cac vung spacer, dac biét 1a ving
IGS, thuong bién d6i dang ké ngay ca trong cing loai (Bruns va ctv, 1991)

Trinh tu nucleotide ctia cac gen rRNA da dugc ap dung trong nghién ctru vé
mdi quan hé phat sinh loai & muc phan loai khac nhau cta nhiéu sinh vat. Cac ving
spacer, IDNA chira nhitng ving bao ton cao (18S, 5.8S, 28S) ciing nhu nhiing ving
it bao ton (ITS) va nhitng ving bién dong (IGS). Cac ving ITS cua cac don vi lap
lai ctia tDNA trong nhan luon bién dong nhat va co thé khac nhau giira cac loai va
cac quan thé. Vi vay, ving rDNA-ITS dugc xem 13 hitu ich cho viéc tim hiéu vé cac
mdi quan hé di truyén va phan loai cac kiéu bién dong trong nam. Trinh ty ctia ving
nay cting dugc str dung dé phat hién va dinh luong su bién dong cua nhiéu loai hodc

nhom di truyén clia nAm (White va ctv, 1990; Bruns va ctv, 1991).
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Hién nay, ving rDNA-ITS c6 1& 1a ving duogc giai trinh ty rong rii nhét ¢
cac loai nAm. Pay 1 cong cu hitu dung nhat cho phan tich hé théng phan tir & mirc
d6 giira cac loai va ké ca trong cap do cung loai, chang han nhu dé xac dinh sy phat
sinh cac noi dia 1y moi. Do muic d6 bién di ctia nd cao hon cac ving di truyén khac
ctia rDNA [Small Sub Unit 18S (SSU) va Large Sub Unit 25-28S (LSU)], su bién di
cua cac doan lap lai rDNA riéng biét co thé duoc quan sat trong vung ITS. Thém
vao d6, cac modi chuan ITS1 va ITS4 duge sir dung & hau hét cac phong thi nghiém,
mdt vai primer phan nhom chuyén biét dugc moé ta cho phép khuéch dai chon loc
cac trinh tu ctia nam.
1.6.2.5. Chi thi phan tir SRAP (Sequence-Related Amplified Polymorphism)

Chi thi phan tr SRAP (Sequence-related amplified polymorphism) 1a k¥
thuat PCR duoc sir dung nham khuéch dai doan “ORFs — Open Reading Frames”.
ORFs 14 trinh tu nuleotide trong phan tir DNA ¢6 tiém ning mi hoa peptide hodc
protein, bao g6m bd ma khoi dong ATG, tiép theo 1a cac bo ba (mdi bd ba ma hoa
mot acid amin), va cudi cing 13 bo ma két thuc TAA, TAG hoic TGA. K¥ thuét
PCR-SRAP marker sir dung mdi xudi c6 do dai 17 bp va mdi nguoc ¢ 18 bp c6
chtra doan gen ORFs dé khuéch dai sé lugng ctia doan gen nay. Cau trac trinh ty
clia cac primer gdm trinh ty 18i ¢6 13 — 14 bp, trong d6 10 — 11 ¢ dau 5’ sau d6 dén
trinh ty ¢6 dinh CCGG (d6i voi mdi xudi) va AATT (ddi véi moi nguoc), cudi cing
1a 3 bp chon loc gin & ddu 3° cua doan mdi. Su thay ddi cia mot trong ba nuleotide
cudi ¢ dau 3’ s& tao duogc dang moi khac trén nén trinh tu 16i. Cac dang moi xudi s&
dinh hudng khuéch dai ving exon, con moi nguoc s& khuéch dai ving intron (Li va
Quiros, 2001).

Trong nhitng ndm gan day, chi thi phan tt SRAP di duoc sir dung rong rii
trong nghién ctru da dang di truyén cta nhiéu loai thyc vat va mot sb loai nam giy
bénh cay tréng (Ma va ctv, 2010; Zhang va ctv, 2012; Yin va ctv, 2014; Liu va ctv,
2015; Yao va ctv, 2018; Hasan va ctv, 2018). Uu diém cua ky thuat PCR-SRAP la
sir dung bo mdi phd quat co thé sang loc cac dot bién trén toan bd gen, do tin cdy

cao vi két qua da hinh DNA thudng twong quan vé6i cac dic diém hinh thai va kiéu
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hinh (Li va ctv, 2014). Hién nay, chua c6 nghién ctru nao vé da dang di truyén ndm
C. cassiicola bang chi thi phan tir SRAP, trong khi su da dang ctia nam C.
cassiicola d3 duogc biét 1a co quan h¢ véi nhom gen Cas, gen ma hoa ddc td
cassiicolin, 1a mot glycoprotein gdm 27 amino acid. Trong luan 4n nghién ciru nay,
chi thi phan tr SRAP da duoc st dung dé phan tich da dang di truyén ndm C.
cassiicola thu thap trén ciy cao su tai nhiéu viing trong khac nhau ¢ Viét Nam.
1.7. POC TO CASSIICOLIN CUA NAM Corynespora cassiicola
1.7.1. Vai tro ciia doc t6 cassiicolin

Cassiicolin 1a mot doc td thue vat duge san sinh bai nAm C. cassiicola. Poc
t6 cassiicolin c6 vai trd chon loc ky chil trong qué trinh xdm nhiém va giy bénh cia
nam vi doc t6 nay chi dugc ghi nhan tai vét bénh trén cay ky chi man cam va khong
tao ra bat ky triéu chimg nao trén nhiing loai cdy trong khong phai 1a ky chii. Dong
thoi, cassiicolin 13 tdc nhan lam phan huy té bao va gy ra cac dang tridu ching
bénh trén cdy ky chi. Piéu nay di duoc chimg minh bang viéc thém doc td
cassiicolin vao dung dich bao tir cia MPL nam khong c6 tinh doc (BGA3) dé ching
bénh trén 14 cao su thi lam tang mirc d6 va tri€u ching bénh trén 14. Tuong tu, khi
lay bénh nhén tao trén 14 cao su bang dung dich bao tir ctia ngudén nam c6 tinh doc
manh (CCP) cung voi khang thé khang cassiicolin thi 1am giam mirc d6 bénh so véi
cach ching bénh bang bao tir binh thuong. Khang thé khang cassiicolin va doc t6
tho dd duoc chimg minh 13 khong anh hudng dén ty 18 nay mam cia bao tir. Su di
chuyén cua doc t6 doc theo gan 14 1am gan 14 mat mau va tao ra triéu chimg dic
trung “xuong ca”. Cung véi qué trinh xdm nhiém ctia ndm, ddc té cassiicolin nhanh
chong lan truyén qua ndi bao, gy doc va pha hiy té bao, lam chét phan dién tich
mo 14 xung quanh vi tri xAm nhiém cua sgi nam, tao ra cac dang triéu chiing bénh
trén phién 14. Néu nho mot giot doc td nay 1én trén mo 14 da dugc gay vét thuong thi
n6 ciing tao ra nhing triéu ching bénh giéng nhu phuwong phap lay bénh bang bao
tu (Breton va ctv, 2000).

Khi quan sat sy xdm nhiém ctia ndm dién ra trong ndi bao 14 cao su, khong

c6 su dong nhat vé mau sac vang nau cua chat tich liiy trong vung hoai tu cia DVT
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khéang bénh va DVT man cam bénh. Sy xaAm chiém cta ndm trong DVT khéang bi
han ché béi mot vai vach ngan cua té bao va su phat trién ctia nAm duong nhu bi
ngimg lai, xung quanh khu vuc nay xuat hién nhan té bao va sy hién dién cia tinh
bot biéu 16 14 di bi nhiém ddc. Nguoc lai, trong cac DVT man cam mirc d6 xam
chiém ciia nAm duoc ting 1én do cac té bao biéu bi bi pha huy, da sb té bao trong
khu vyc bi nAm x4m nhiém déu bi thodi hoa. Ving mé bi hoai tir cach xa vi tri soi
nim chung to doc t cassiicolin do ndm tiét ra da hién dién, khuéch tan va phan huy
té bao (Breton va ctv, 2000).

Theo Déon va ctv (2012a), cassiicolin cd vai tro ddc biét quan trong trong
giai doan dau ciia qua trinh xdm nhiém cia nim, & thoi diém 1 hodc 2 ngay sau
chung, doc t6 cia MPL CCP (doc luc cao) va CCAM1 (doc luc trung binh) di biéu
hién. Poc 6 cassiicolin 1am giam ti 1& ddng hoa CO, & md khoe, tir d6 1am thay do6i
co ché quang hop & 14 bi nhiém bénh (Nugawela va ctv; 1989). Theo Ribeiro va ctv
(2019), cassiicolin 1a mot tac nhan co vai tro tao doc luc chinh cho ngudn nim c6
tinh doc manh (CCP) trong qua trinh ky sinh trén nhitng DVT cao su min cam,
trong khi nhimng tac nhan doc t6 khac c6 vai tro trong qué trinh hoai sinh hon 1a ky
sinh.

1.7.2. Céu tric va dic tinh ciia ddc t cassiicolin

Céu tric cia cassiicolin 14 mot glycoprotein, chudi peptide gom 27 acid
amin, v&i mdt N-acid pyroglutamic va 6 cysteine (Cysteine 1a 1 a-amino acid, cong
thirc hoa hoc 1a HO,CCH(NH,)CH,SH). Khéi luong phéan tir uée tinh 1a 2.885 Da.
Trinh ty acid amin ddy di cta cassiicolin nhu sau: PyroGlu- T*-C VS CVNF G
NGFCGDNCGNSWACSGC, T* 1a glycosylated threonine (Lamotte va
ctv, 2007).

Barthe va ctv (2007), st dung k¥ thudt quang phd NMR dé phan tich mé
phong cau tric khong gian 3D ciia cassiicolin ¢6 dang hinh elip, khung bao boc boi
3 soi antiparallel B-sheet sip xép theo hudng xodn phai va dugc lién két boi 3 cau

ndi disulfide.
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Cassiicolin dé tan trong nudc va mot sé dung modi khac. Poc t6 nay kha bén
v6i kha nang chiu nhiét cao (ndng do doc té khong thay doi trong diéu kién hap khir
trung ¢ nhiét do 1én dén 120°C trong 30 phuat), 6n dinh trong méi truong pH 4 — 8
va diém dang dién 2,4 — 2,8 (Lamotte va ctv, 2007).

1.7.3. Moi lién hé giira doc to cassiicolin, tinh giy bénh ciia nim Corynespora
cassiicola va tinh khang cua ky chu

Nghién ctru méi lién hé giita cassiicolin va tinh gay bénh cta 11 MPL ndm C.
cassiicola trén 22 DVT cao su bang phuong phép ching bénh trén 1a cat roi, Breton
va ctv (2000) két luan: c6 mdi tuong quan thuan giita luong doc t6 cassiicolin do
mdi MPL nim tiét ra v&i kha nang gy bénh cua nam. Nhimg MPL nam cé tinh giy
bénh manh nhu SRI5, CCP, BCA5 va BCA3 san sinh luong doc t6 cao nhat.
Cassiicolin ¢6 thé dugc xem la tic nhan quy dinh tinh giy bénh ctia nim C.
cassiicola. Tinh khang bénh cta cac DVT cao su khong phai 12 bat bién ma con c6
mdi lién hé chit ché v4i nong do doc té duoc thir nghiém, bang ching 1a khi st
dung néng do doc td cao thi co thé vuot qua tinh khang cua GT1, la DVT cao su
biéu hién tinh khang bénh & ndng d6 doc t6 thap.

Trong mot nghién ctru khac, dung dich doc t6 cia 2 MPL ndm CCP va
CCAM3 dugc ching bénh ¢ cac mic néng do tang dan tr 0,1, 1, 10, 25 va 50
ng/ml trén 14 cao su PB 260 va RRIM 600. Két qua cho thdy triéu chting nhiém doc
trén 14 cua 2 DVT ting dan tuong Gng v6i cac mic ting nong do. Trén DVT PB
260 triéu ching nhiém ddc biéu hién rd rét ngay ca khi str dung ndong do doc to thap
nhat (0,1 pg/ml) v6i bé mit md 1a bi hoai tir kho héo, trén DVT RRIM 600 biéu
hién triéu ching nhiém doc chi dugc ghi nhan tir mirc néng do 1 pg/ml tro Ién.
Trong cung mot murc ndng dd nhung biéu hién nhiém doc khac nhau giita cac DVT
chtng to d6 nhay véi doc t6 1a tuy thudc vao ky chi, nghia 14 tiy thudc vao tinh
khang ctia mdi DVT (Déon va ctv, 2012a).

Ribeiro va ctv (2019), sit dung miu nam ccpAcasl (khong chia gen doc td
Casl, thu duoc bang cach giy dot bién loai bo gen Casl cia MPL nim CCP) dé
chung bénh trén DVT PB 260, IRCA 631 trong diéu kién nha ludi. Miu nim dot
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bién ccpAcasl da dugc chiing minh 1a c6 dac diém phat trién soi ndm, san sinh bao
tr va ty 16 nay mam cua bao tir khong khic biét so véi MPL CCP. Miu ndm
ccpAcasl khong gy bénh trén 2 DVT cao su PB 260, IRCA 631 ¢ diéu kién nha
ludi. Tuy nhién, khi dugc chiing bang phuong phap 14 cit roi (¢ diéu kién phong thi
nghiém) thi miu ndm nay van c6 thé giy bénh trén 7 DVT cao su IRCA 631, IRCA
18, PB 260, PB 217, RRIC 110, IRCA 41, RRIM 600 & mtrc nhe va thdi gian biéu
hién triéu chimg cham hon rd rét so v&i ddi ching (MPL CCP). Bén canh d6, doc
tinh dich loc doc t6 cua 2 mau nidm cling dugc so sanh, ddc tinh dich loc ccpAcasl
thap hon so v6i CCP nhung khong bi trc ché hoan toan. Hai QTL (quantitative trait
locus, vi tri tinh trang s6 luong) trudc ddy duoc tim thiy c6 lién quan dén muc do
man cam hoic chéng chiu bénh cta cac DVT cao su dbi véi dich loc doc td cia mau
nam CCP hoic cassiicolin tinh khiét da khong con dugc phat hién véi dich loc dot
bién ccpAcasl, trong khi QTL mdi duoc tiét 16. Nhom tac gia di dén két luan: (1)
cassiicolin 14 tac nhan c6 vai tro chinh trong ky sinh va san xuat doc té trong mau
nam CCP trén cac DVT cao su man cam; (2) nhitng doc t6 khac ciing dugc san sinh,
gy doc trén nhimg mo bj da ton thuong va dudng nhu cb vai trd trong hoai sinh
hon 1a ky sinh.
1.8. NGHIEN CUU VE PA DANG DI TRUYEN GEN MA HOA PQC TO
CASSIICOLIN (GEN CAS) CUA NAM Corynespora cassiicola

Gen ma hoa doc to cassiicolin 1an dau tién dugc phat hién va mo ta boi Déon
va ctv (2012a) trong mot nghién ciru vé dic diém gen ma hoa doc t cassiicolin clia
3 MPL dai dién cho muc d§ gdy bénh khac nhau. Gen Cas da duoc phat hién trén
MPL c6 tinh gay bénh manh (CCP) va gay bénh trung binh (CCAM3) nhung khong
phat hién trén mau nim gay bénh yéu (CCAM1). Trinh ty gen Cas da dugc giai mi
va dang ky trén ngan hang dir licu Genbank (Déon va ctv, 2012a).

Bén (4) mau ndm C. cassiicola ndi sinh trén 13 ciy cao su khong c6 tridu
chung bénh tai Nam My, dugc xac dinh mang gen ma hoa cassiicolin thuéc nhom
Cas3 va Cas4. Trong d6, ba (3) MPL c6 thé gay ra cac triéu chimng bénh trén 14 cao

su bang phuong phap lay bénh nhén tao trén 14 cat roi véi mic do khac nhau. Mot
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(1) MPL c¢6 dic tinh va mirc do gay bénh gan gidng véi MPL CCP (gdy bénh manh,
thudc nhém Casl), hai (2) MPL con lai co biéu hién triéu chtirng cham hon trong
qua trinh 1ay nhiém nén c6 thé ching thudc nhom hoai sinh. Nghién ctru biéu hién
gen gay doc khong phat hién dugc nhom gen Cas3 va Cas4 trong khi nhém gen
Casl dugc phat hién tai MPL CCP, da ching minh C. cassiicola c6 mat tai Nam
My thuéc nhom ndm ndi sinh va c6 thé phat trién tién hoa thanh nhém nidm hoai
sinh hodc tham chi c6 kha nang gay bénh (Déon va ctv, 2012b).

Su da dang di truyén gen Cas ctia 70 MPL C. cassiicola ¢6 ngudn gbc tir nhiéu
cay ky chil va vung dia 1y khac nhau da dugc nghién ctru, két qua phat hién 33 MPL
c6 su hién dién it nhat mot dang gen Cas, trong d6 30 MPL c6 mdt gen Cas va 3
MPL cung ton tai hai dang gen Cas trong cting mau ndm. Cay phan nhom di truyén
dua vao vi tri loci va cac dang gen Cas da phan chia 33 MPL thanh sau nhém gen
Cas riéng bi¢t. Nghién ctru tinh gay bénh cia cac MPL dai dién cho cac nhom gen
Cas khac nhau chi 16 nhém gen Cas/ c6 tinh gdy bénh manh nhat va c6 vai tro
trong giai doan méi xam nhiém. Mot s MPL chua phat hién gen Cas (ky hiéu 1a
Cas0) c6 kha niang gdy bénh ¢ muc trung binh, c6 1& con ton tai nhitng nhém gen
Cas khac ma chua duoc o (Déon va ctv, 2014).

Liu va ctv (2015) da phan tich sy da dang cua gen ma hoéa cassiicolin trén 49
MPL C. cassiicola dugc thu thap tir nhiéu ky chii & nhiéu ving dia 1y khac nhau cua
Trung Qudc. Gen cassiicolin dd duoc phat hién trong 40/49 mau ndm nghién ciru,
mé hoa thanh 2 nhom protein dong dang khac nhau (Cas2 va CasS5). Nhitng MPL
mang gen Cas5 duge tim thay trén phan 16n ky chii cao su, va chi dugc tim thiy
trén cac MPL tir cdy cao su. Nhitng MPL dai di¢n cho nhom Cas2 dugc thu thap tir
ciy cao su va cac ky chu khac. Cac dang gen Cas khac khong duoc tim thdy ¢ mot
s& MPL. Trong nghién ciru nay, gen mi hoa cassiicolin thudc cac nhém Casl,
Cas3, Cas4 va Cas6 khong duoc tim thay ¢ bat ky MPL nao.

Hai muoi sau (26) MPL ndm C. cassiicola trén cdy cao su tai Malaysia da
duoc phan tich gen ma hoa cassiicolin, két qua phat hién 13/26 mau nam cé su hién

ctia gen Cas, trong d6 c6 12 MPL mang gen Cas5 va c6 duy nhat CKTO5D mang
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gen Cas4. Tinh gy bénh ctua 4 MPL dai dién cho cdc nhom da dugc khao sat bang
phuong phéap chiing bénh trén 14 cat rdi cia 6 DVT cao su. Két qua thu duoc 1a mau
nadm CKTO05D mang gen Cas4 c6 kha nang gdy bénh manh nhét, mic d6 bénh trén
1a cia 6 DVT déu ¢ mirc nang. Pay 13 1an dau tién phat hién miu ndm C. cassiicola
mang gen Cas4 ky sinh va gdy bénh nang trén cay cao su (Shuib va ctv, 2015).

1.9. NGHIEN CU'U VE TINH GAY BENH CUA NAM Corynespora cassiicola

Pén nay, cac noi ndm C. cassiicola tit cac ky cha khac nhau da duoc phat hién
va khong phai noi ndm ndo ciing ¢6 kha ning lay nhiém chéo cho toan b pho ky
chu cta cac noi khac (Pernezny va Simone, 1993). C6 sy tuong dong vé dic diém
hinh thai ctia nhiéu miu ndm dugc phan 1ap tir nhiéu cay ky cha khic nhau nhung
su lay nhiém chéo giita cic MPL nam trén cac ky chu 1a rat bién thién, tiy thudc
mdi MPL nam.

Onesirosan va ctv (1974) nhan thdy nhitng mau ndm phan lap tir ciy dua leo,
dau nanh va ca chua 1a rat doc ddi voi cay ca chua va ca tim nhung chi gy doc
trung binh trén cady me va cay bong vai.

Tai Malalaysia, Chee (1988) nhan thiy phd ky cha ctua ndm C. cassiicola rat
rong nhung sy 1ay nhiém chéo van con dang hoai nghi. Theo Phan Thanh Dung
(1995), nadm C. cassiicola giy bénh trén ciy cao su thi khong xam nhiém trén cay
6t, du du, ca chua va ciac mau nam C. cassiicola gay bénh trén cdy cao su la nam ky
sinh chuyén biét.

Kingsland (1985) phat hi¢n sy hién dién cua nam C. cassiicola 1an dau tién tai
nuéc Cong hoa Seychelles, nam 14 nguyén nhan gdy bénh ddém 14 trén cay ca chua
va cdy dua leo. Tuy nhién, nhitng mau nam ké trén khi duoc chung 1én cay du du thi
khong xuat hién triéu chung bénh.

Tai Indonesia, theo b4o cdo ciia Suwarto va ctv (2000), nhitng mau nam phan
lap tir cdy du du c6 thé gay bénh trén mot sé DVT cao su nhung nhitng MPL tir cao
su thi khong gdy bénh trén ddu nanh va khoai mi.

Cutrim va Silva (2003) danh gia tinh gay bénh ctia hai mau nam C. cassiicola

dugc phan 1ap tir cdy ca chua trén mot sb cay ky chi khac. Két qua cho thay cé su
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dap ung khac nhau ciia cic cay ky chi nhung nhin chung hau hét déu man cam véi
hai MPL trén ngoai trir cdy anh dao va cay du du.

Poltronieri va ctv (2003) chung bénh trén 14 cdy so ri (Malpighia glabra) bang
cac mau nAm C. cassiicola phan 1ap tir mot sé cay ky chu khac nhau. Nhitng MPL
tir Rhododendrum sp., ca chua, bi ngd va so ri déu cho thiy triéu chimg bénh trén 14
so 11 ngoai trir nhitng MPL tr cay tiéu va du du.

Trong mot nghién ctru khac, 15 MPL tur cac ky chi khac nhau dugce chung trén
12 loai cay, két qua cho thdy mirc do gy bénh ctia mbi miu nim trén cac ky chu 1a
khac nhau va mirc man cam cia cac ky cha 1a khong dong nhat ddi véi mdi mau
nam (Olivera va ctv, 2007).

Tai Viét Nam, Nguyen Don Hieu va ctv (2014), nghién ctru kha nang gay bénh
ctia 4 MPL dai dién cho 2 phan nhém di truyén va ngudn goc ky chii khac nhau (2
MPL tur cay cao su, 1 MPL tir du du va 1 MPL tur bi dao), Kkét qua ghi nhan dugc
mdt trong hai MPL tur cay cao su c6 kha nang gay bénh trén cdy du du va bi dao,
trong khi MPL tir du du c6 kha nang gay bénh trén cady cao su nhung khong lay
nhiém dugc trén cdy bi dao va MPL tir cay bi dao c6 thé gy bénh trén cao su va cdy
du du.

Tai Brazil, Ferreira va Bentes (2017) ghi nhan nhitng MPL tr cay ca chua va
ca tim c6 thé gy bénh chéo v6i nhau nhung khong thé giy bénh trén cay du du.
Trong khi, nhitng MPL tir cdy du du thi c6 thé gdy bénh ning trén cdy ca chua va ca
tim.

1.10. KHAI LUQC VE TUONG TAC KY SINH — KY CHU TRONG BENH
CAY
1.10.1. Thuyét “gen for gen”

Khi quan sat timg giai doan trong twong tac di truyén giita cdy lanh va bénh
gi sit, Flor (1971) lan dau tién dé xuat thuyét “gen for gen” (gen ddi gen). Trong do,
tinh khang cua ky chu 1a do mot gen dac biét tuong tng voi ky sinh ¢é gen avr
(avirulence: khong doc tinh). Thuyét “gen ddi gen” dit ra co sé 1y thuyét vé moi

quan hé giira ky sinh va ky chi, anh huong trong nhiéu ung dung k¥ thuat cloning
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phan tir DNA ctia gen avr cia mam bénh va su twong (mg ddi v6i gen khang trong
cdy chi (Bui Chi Biru, 2002). Nghién ciru di truyén phan tir di khang dinh lai gia
thuyét “gen ddi gen” voi qui mo phan tir DNA. Sy kich thich phan tng tu bao vé
ctia thuc vat bat nguén tur sy ghi nhan tin hi¢u phan to dic biét dugc biét dén vai
thuat ngir “elicitor”. Nhiing elicitor dugc mi hoa mét cach tryc tiép hodc gian tiép
boi cac gen avr. Nhitng gen khang s& ma hoa cac “receptor” dbi voi ting elicitor
riéng bi¢t. Tinh chét ghi nhan mdt cach dac biét nhu vay sé kich hoat mot cascade
(phan mg phosphoryl hoa dé cung cp ning luong cho qué trinh truyén tin hiéu di
truyén) ctia gen cdy chi. Sy kich hoat nhu vay s& tao ra hién tuong dép ung siéu
nhay cam va trc ché sy phat trién ciia mam bénh (Bui Chi Biru, 2002).

Hé thong mién dich co ban thic day phan Gng tu vé cta cdy chu bit ngudn tir
su ghi nhan tin hi¢u phan tir dac biét goi 1a “elicitor”. Nhiing elicitor nay dugc ma
héa mot cach truc tiép, hodc gian tiép boi cac gen avr. Hau hét quan diém déu cho
rang ¢6 modi quan hé giita gen khang va gen khong doc. Thuyét “gen ddi gen” trong
khang bénh cta thuc vat 1 rat quan trong, duoc tng dung trong nghién ciru tuong
tac cua cdy trong v6i nhiéu tic nhan giy bénh dé nang cao hiéu qua khang bénh.
Cay chu ¢6 nhiéu gen khang va tac nhan giy bénh c6 nhiéu gen khong doc. Mo ta
mdt cach don gian, sy khang bénh dugc thuc hién néu cd mat cua cac phan tr gen
khéng nhén ra sy hi¢n dién cua cac gen khong doc (Dangl va Jones, 2001).

1.10.2. Tinh khang cua ky chu

Trong mot tuong tac giita ky sinh va ky chi co tinh chat dong tién hoa cao,
tinh khang bénh c6 thé duoc chia thanh hai dang: (1) tinh khang vé chat luong
(qualitative) dé cap dén kha ning ngin can manh mé sy phat sinh cac noi chuyén
tinh (strain) cua mam bénh, ngan can sy phat sinh cua mam bénh, trong khi tinh
khang sb luong (quantitative) 1am suy giam sy kéo dai giai doan sinh san ciia mam
bénh; (2) tinh khang chuyén tinh ddi voi noi (race) duge dung dé ta mot phan tmg
khéng bénh ddi véi mot kiéu gen cua mot mam bénh chuyén bi¢t nao do6 va tinh
khang khong chuyén tinh 13 phan mg khang trong tt ca cac kiéu gen khac nhau

(Bui Chi Buu, 2002).



33

Khéang khong phan bi¢t ky chu va khang chuyén biét ky chi (non — host and
host resistance): su khang ctia nhitng loai cdy voi hau hét cac noi sinh 1y hay kiéu
hinh cta mam bénh goi 1a khang khong phan biét ky chu, ddy 1a dang pho bién nhét
dugc thé hién cia ky chu (Health, 2000). Khang chuyén biét ky cha thuong 1a ky
sinh chuyén tinh, chi ky sinh gigi han mot s6 loai cdy cha va thuong dac trung cho
kiéu di truyén ctia mam bénh. Sy bién thién cua “host resistance” bi kiém soat bai
nhiing gen don riéng biét, nhig san pham cta mdi twong tac tryc tiép hodc gian
tiép v4i “specific elicitor” nhiing tin hiéu phan tir dic biét dugc san sinh bdi mam
bénh va ma hoa boi nhitng gen khong doc. Khang chuyén biét ky chu bao gdom
nhimng gen khang don vuot trdi ma nhitng gen niy mi héa nhiing protein nhan biét
dugc nhimg gen khong doc chuyén tinh tir mam bénh ma c6 nhitng gen khong doc.
Do d6, phan tng siéu nhay cam bi kich thich va kim hdm mam bénh phat trién. Khi
triéu chung bénh trén ky chu xuét hién, can thiét co su hién dién hoic la gen khang
ctia ky chu hoic 1a gen khong doc ciia mam bénh. Tuong tic giita ky sinh va cay
cht néu tuong thich thi su khang xay ra, con néu khong tuong thich thi sy man cam
xay ra. Khang khong phan biét ky chu la dang khang dugc hinh thanh trudc tu
nhimng yéu t6 c6 san trong cdy chu, day 1a co ché khang thu dong dugc hinh thanh
tir nhitng hop chét hoa sinh, nhitng “rao can” c6 thé ké dén la: thanh té bao, nhiing
16p x4p, cutin, va cac chudi protein khang (Dangl va Jones, 2001).

Cay trong thé hién tinh khang d6i voi ky sinh gay bénh 1a do ching mang céac
dac tinh phan loai khac véi nhém ky chu cia ky sinh giy bénh, hodc 1a cay chura cac
gen khang ma ky sinh khong c6 gen twong ung dé pha v&d. Vai loai thuc vat 1a ky
chi d6i v6i nhom nho trong sb cac vi sinh vat gy bénh, hodc khong 1a ky chii khi
mang tinh khang hoan toan ngay ca & diéu kién thich hop nhat cho bénh phat trién.
Hién tuong tir khang trd thanh nhiém cua cy trong d6i v6i vi sinh vat gay bénh 1a
do sb luong khac nhau cua gen khang hién dién & mdi giéng cdy va anh huong cua
gen khang dbi voi ky sinh. Trudng hop giéng rat nhiém ddi v6i vi sinh giy bénh thé
hién su kién khong co gen khang mot cach hiéu qua chong lai noi gay bénh do.

Gidng cay trong khong co gen khang d6i voi noi gdy bénh thir nhéat va c6 thé c6 mot
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gen khang hodc nhiéu gen khang chdng lai noi thir hai. Néu nhu cing mot giong
duogc 1ay nhiém v6i nhiéu noi gy bénh phéan 1ap tir nhiéu ngudn khac nhau, ciy c6
thé nhidm v&i vai noi va khang voi vai noi khac. Piéu nay cho thiy cdy trong c6
mot hodc vai gen khang ma mdi gen khang c6 tinh chuyén biét cho tirng noi sinh ly
gay bénh (Pham Van Du, 2002).

1.10.3. Phén ing siéu nhay cim (HR: hypersensitivity response)

Phan tung siéu nhay cam dugc kich thich bdi sy xam nhdp cua mam bénh,
day 1a hién tuong c6 dic diém chung nhat trong vai tro tinh khang tich cuc cua ciy
chu (Dangl va ctv, 1996). Phan tng siéu nhay cam 1a ving ty chét cua té bao, dinh
vi ngay vi tri nhiém bénh cua ky cha ddi voi su xdm nhap do noi sinh 1y giy bénh.
Pay 1a két qua cua hé théng “gen ddi gen” trong d6 gen avr cia ky sinh tuong tmg
v6i gen R cuia ky chu. Hé théng “gen ddi gen” thé hién qua phan Gng siéu nhay cam
xay ra dbi v6i cac bénh do ky sinh bat budc theo co ché xdm nhap xuyén véach té
bao nhu virus, mycoplasma, hodc ky sinh bat budc va khong chuyén tinh nhu vi
khuan, nim va tuyén trung. Co ché nay 13 két qua cua su thira nhan vé mat phan tr
bao hiéu tinh chuyén biét, trong d6 chat kich thich phan ung dugc san xuat do gen
khong doc avr cta ky sinh va dugc thira nhan do phan tr dac bié€t dugc ma hoéa cua
gen khang R cua cdy chi. Sy thira nhan ndy tao ra hoat dong cia mot chudi bao
gdm nhiéu gen voi chire nang khac nhau, phuc vu cting mdt muc dich, din dén hién
tuong siéu nhay cam xay ra, dong thoi ngin can sy phét trién cua ky sinh. Phan tng
cling kich hoat nhiéu gen tuong can, lam cho viéc tu bao v¢ 1a Kkét qua cua nhiéu
kiéu tinh khang bao gom tinh khang ngang va tinh khang luu din (Pham Vin Du,
2002).

HR biéu hién tinh khang chu dong, do d6 cac su kién kich thich HR duoc ¢b
gang tim kiém ciling nhu tim kiém céc giai doan cyc trong trong tién trinh lam cho
té bao chét. Phuong phap nghién ctru thong qua cac dot bién di dugc ap dung rat
phé bién dé dat duoc muc tiéu nhu vay. Khia canh phan tor va m6 hoc trong cac thé
dot bién lién quan dén phan tng khang bénh cua cay lanh di duoc xem xét dén cho

thdy, n6 chi thé hién tinh khang khi cdy xuét hién bénh. Nhu vy, chinh cic kiéu



35

hinh c6 té bao chét s& kich thich cho su khéi dong tinh khang khong chuyén tinh d6i
v6i mam bénh (Bui Chi Biru, 2002).
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Chuong 2
NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. NOI DUNG NGHIEN CcUU

Khao sat mot s6 dic diém hinh thai ciia 76 mau nam C. cassiicola phan lap tir
cay cao su.

Phan tich da dang di truyén ciia 76 MPL C. cassiicola bang k¥ thuat giai trinh tyr
ving rDNA-ITS va PCR khuéch dai ving Open Reading Frames (ORFs) bang
chi thi phan tr SRAP.

Nhéan dién sy ton tai ctia cac nhom gen Cas trong 76 MPL C. cassiicola béng ky
thuat PCR khuéch dai gen Cas.

Khdo sat tinh gy bénh cua 76 MPL C. cassiicola trén DVT cao su RRIV 4 (man
cam bénh) va PB 260 (chong chiu bénh) bang phuong phap lay bénh trén 1a cat
roi.

Panh gia tinh gy bénh cta 6 MPL dai dién cho cic phan nhom di truyén va
ving dia 1y khac nhau trén 12 DVT cao su & diéu kién phong thi nghiém va nha

ludi.

2.2. THOI GIAN VA DPIA PIEM NGHIEN CUU

Pé tai dugc tién hanh tir thang 11 ndm 2016 dén thang 11 nam 2019 tai Vién

Nghién ctru Cao su Viét Nam.

Thu thip mau bénh rung 14 Corynespora tai tinh Binh Duong, Binh Phudr,

Tay Ninh, Déng Nai, Gia Lai, Kon Tum, Binh Thuan, Quang Nam, Quang Tri, Lai

Chau, Son La va Lao Cai.

Phan 1ap, nudi ciy, khao sat dac diém hinh thai va tinh gdy bénh ciia cac MPL

C. cassiicola dugc tién hanh tai phong thi nghiém Bénh ciy, Phong Nghién ctru Bao

vé Thyc vat, Vién Nghién ctru Cao su Viét Nam.
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Ly trich DNA va phan tng PCR dugc thuc hién tai phong thi nghiém Cong
nghé Sinh hoc, Phong Nghién ctru Di Truyén — Giéng, Vién Nghién ctru Cao su Viét
Nam.

Thi nghiém trong nha ludi dugc thuc hién tai khu thuc nghiém, Phong Nghién
ctru Bao v€ Thuc vat, Vién Nghién ctru Cao su Vi¢t Nam.
2.3. VAT LIEU NGHIEN CUU

Nguén ndm: 76 MPL C. cassiicola dugc phan 1ap trén cdy cao su tai nhiéu
vung tréng cao su & Viét Nam. Danh sach mau ndm, thoi gian va dia diém thu thap
dugc trinh bay tai Bang 2.1.

Méi trudng nudi cdy: WA (Water Agar), MEA (Malt Extract Agar) va PSA
(Potato Sucrose Agar).

Mau DNA ly trich tir MPL ndm C. cassiicola.

L4 cao su (giai doan 12 — 15 ngay tudi) cua cac DVT: RRIV 1, RRIV 106,
RRIV 109, RRIV 114, RRIV 124, RRIV 206, RRIV 209, RRIV 230, PB 255, PB
312, PB 260 va RRIV 4.

Cay cao su DVT: RRIV 1, RRIV 106, RRIV 109, RRIV 114, RRIV 124,
RRIV 206, RRIV 209, RRIV 230, PB 255, PB 312, PB 260 va RRIV 4 dugc trong
trong nha ludi.

Hoéa chat ly trich DNA: dung dich nito 1ong, Wizard® Genomic DNA
Purification Kit (Promega, M¥). Héa chat sir dung cho k¥ thuat PCR: GoTag Green
Master Mix 2X (400 uM dATP, 400 uM dGTP, 400 uM dCTP, 400 uM dTTP va 3
mM MgCl,), nuclease - free water (Promega), cac primer khuéch dai ving rDNA-
ITS, céc primer thyc hi¢én chi thi phan tr SRAP (Bang 2.2) va cac primer khuéch
dai gen Cas (Bang 2.3). Hoa chat dé dién di san pham PCR: agarose (Promega,
My), TBE bufer 1X (Promega, My), ladder 100 bp (Promega, My).

Dung cu can thiét: dén con, que ciy tam giac, que cdy thang, kim mii mac,
lame, lammele, dia Petri (duong kinh 9 cm), binh tam gidc, becher cac loai, binh
cau, nhiét ké, am ké, hop nhya plastic trong subt (kich thudce 30 x 20 x 15 cm), nuoc

cat 2 1an, cdc thuy tinh, gidy tham nudc, ludi thép (kich thudc 24 x 14 cm), éng hit
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nhua (c6 dudng kinh 1 c¢m), micropipette va dau tube cac loai, tube eppendorf 1,5
mL va 0,2 mL, binh phun va nhiéu loai dung cu khac.

May moc va thiét bi: Noi hap khir tring (SANYO MLS-3020), ta sdy tiét
trung (Gallenkamp Size two Oven BS), ta dinh 6n (MIR-162), kinh hién vi quang
hoc (BB.1153 — Pli), bon @ nhiét Memmert WB/OB 7 - 45 WBU 45, may vortex
KMS1 Minishaker IKA®, may ly tdm lanh Hettich Zentrifugen MikRo 22R, tu hut
khi doc ESCO®, may do ndong 6 DNA P330 Implen (Puc), may PCR MJ Research
PTC-100 (M¥), bon dién di Thermo EC 330, ngudn dién di GE Healthcare EPS
301, may chup gel GelDoc - It - Imaging System UVP, tu lanh sau Sanaky, ti mat
AquaFun.
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Bang 2.1. Danh sach 76 MPL nam C. cassiicola stt dung trong nghién ctru

ST Ten miu Pia diém phan lap Ky chii Nim Ma s
(huyén, tinh) (DVT) phanlap  dang ky

1 CoryLK02 Bau Bang, Binh Dwong LHO01/0131 2009  KF387577
2 CoryLK24 Bau Bang, Binh Duong IAN 873 2010 KF387580
3 CoryLK27 Bau Bang, Binh Duong LH90/1094 2010  MKS896359
4  CoryLK29 Bau Bang, Binh Duong RRIV3 2010  KF387585
5  CoryLK32 Bau Bang, Binh Duong LH94/062 2010  KF387588
6 CoryLK33 Bau Bang, Binh Duong RRIV1 2010  KF387589
7  Cory LK60 Bau Bang, Binh Duong LH90/463 2018  MKS896360
8  CoryDTO1 Dau Tiéng, Binh Duong RRIV3 2010  KF387595
9  CoryDT02 Dau Tiéng, Binh Duong RRIV2 2010  KF387596
10 CoryDT03 Dau Tiéng, Binh Duong RRIV4 2010  KF387597
11 CoryDT04 Dau Tiéng, Binh Duong RRIV4 2010  KF387598
12 CoryDT05 Dau Tiéng, Binh Duong PB260 2010  KF387599
13 CoryBLO1 Binh Long, Binh Phuéc RRIV3 2009 MK896361
14 CoryDP03 Ddng Phu, Binh Phudc RRIV4 2010 KF387605
15 CoryDP04 Dong Phu, Binh Phudc RRIV2 2010  KF387606
16 CoryDP07 Pdng Phu, Binh Phudc RRIV4 2016  MK896362
17 CoryDP08 Pdng Phu, Binh Phudc RRIV4 2016  MK896363
18  CoryDP09 Pdng Phu, Binh Phudc RRIV3 2016 MK3896364
19 CoryDP11 Pdng Phu, Binh Phuéc RRIV4 2017 MK896365
20 CoryTN02 Duong Minh Chau, Tay Ninh ~ RRIV4 2010  KF387602
21 CoryTN09 Duong Minh Chau, Tay Ninh ~ RRIV3 2016  MKB896366
22 CoryTN10 Go Dau, Tay Ninh RRIV4 2016  MKS896367
23 CoryTN11 Duong Minh Chau, Tay Ninh ~ RRIV4 2016  MK896368
24  CoryTN13 Duong Minh Chau, Tay Ninh ~ RRIV4 2017  MKS896369
25  CoryDNO03 Long Khanh, Pong Nai RRIV4 2010  KF387609
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Bang 2.1(tt). Danh sach 76 MPL ndm C. cassiicola st dung trong nghién ctru

ST Ten miu Pia diém phan lap Ky chii Nim Ma s
(huyén, tinh) (DVT) phanlap  dang ky
26 CoryDNO06 Cam My, Pong Nai RRIV4 2015  MK896370
27 CoryDNO07 Cam My, Pong Nai RRIV4 2015  MK896371
28 CoryDN10 Long Thanh, Pong Nai RRIV4 2015 MK896372
29 CoryDN12 Long Khanh, Péng Nai RRIV4 2015 MK896373
30 CoryDN13 Long Khanh, Pong Nai RRIV4 2015 MKS896374
31 CoryDN15 Cam My, Pong Nai RRIV4 2015  MK896375
32 CoryDN21 Cim My, Pong Nai RRIV4 2016  MKS896376
33 CoryDN23 Cam My, Pong Nai RRIV4 2016  MK896377
34 CoryDN24 Cam My, Pong Nai RRIV4 2016  MKB896378
35 CoryDN25 Cam My, Pong Nai RRIV4 2016  MK896379
36 CoryDN27 Pinh Quéan, Pong Nai RRIV4 2016  MKB896380
37 CoryDN30 Long Khanh, Pong Nai RRIV4 2016 MKS896381
38 CoryDN32 Long Thanh, Pong Nai RRIV3 2016 MKS896382
39 CoryDN39 Long Thanh, Pong Nai RRIV4 2017 MKS896383
40 CoryPKO1 Chu Prong, Gia Lai LH 88/732 2009  MKB896384
41  CoryGLO1 Krongpa, Gia Lai RRIV106 2017  MKB896385
42 CoryGLO2 Pleiku, Gia Lai RRIC110 2017  MK896386
43 CoryGLO3 Pleiku, Gia Lai RRIC110 2017  MK896387
44  CoryKTO1 Sa Thay, Kon Tum RRIV4 2010  MK896388
45  CoryKT02 Sa Thay, Kon Tum PB235 2010  MK896389
46 CoryKTO03 Sa thay, Kon Tum RRIV4 2010  MKS896390
47 CoryKT04 Sa thay, Kon Tum PB260 2010  MK896391
48  CoryBT03 Ptc Linh, Binh Thuan RRIV3 2014  MK896392
49  CoryBT06 Tanh Linh, Binh Thuén RRIV4 2014  MK896393
50 CoryBT08 Purc Linh, Binh Thuan RRIV4 2015  MKS896394
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Bang 2.1(tt). Danh sach 76 MPL ndm C. cassiicola st dung trong nghién ctru

. Pia diém phan lap Ky chu Nam Mai s
STT Tén mau
(huyén, tinh) (DVT) phanlap  dang ky
51 CoryBTO09 Tanh Linh, Binh Thuan RRIV4 2015 MK896395
52 CoryBT13 buc Linh, Binh Thuan RRIV3 2017 MK896396
53 CoryBT17 Tanh Linh, Binh Thuan RRIV4 2017 MKS896397
54 CoryBT18 Tanh Linh, Binh Thuan RRIV4 2017 MKS896398
55 CoryQNO1 Nui Thanh, Quang Nam PB260 2009 MK896399
56 CoryQNO02 Nui Thanh, Quang Nam RRIV4 2009 MK896400
57 CoryQNO03 Nong Son, Quang Nam RRIV4 2017 MKS896401
58 CoryQNO04 Nong Son, Quang Nam RRIV4 2017 MKS896402
59  CoryQNOS Nong Son, Quang Nam RRIV4 2017 MKS896403
60 CoryQNO06 Nui Thanh, Quang Nam RRIV4 2017 MKS896404
61 CoryQNO7 Nui Thanh, Quang Nam RRIV4 2017 MK896405
62 CoryQNOS8 Nui Thanh, Quang Nam RRIV4 2017 MK896406
63 CoryQN13 Nui Thanh, Quang Nam RRIV4 2017 MKS896407
64 CoryQN14 Nui Thanh, Quang Nam RRIV4 2017 MKS896408
65 CoryQTO01 Gio Linh, Quang Tri RRIV 124 2017 MK896409
66 CoryQTO02 Gio Linh, Quang Tri RRIV 124 2017 MK896410
67 CoryQTO03 Gio Linh, Quang Tri RRIV 124 2017 MKS896411
68 CoryLCO1 Sin Ho, Lai Chau IAN 873 2017 MK896412
69 CoryLCO02 Sin Ho, Lai Chau IAN 873 2017 MK896413
70  CoryLCO03 Sin H6, Lai Chau IAN 873 2017 MK896414
71  CorySLO1 Chau Thuan, Son La RRIV 4 2018 MK896415
72 CorySL02 Chau Thuan, Son La RRIV 4 2018 MK896416
73 CorySLO3 Chau Thuan, Son La RRIV 4 2018 MK896417
74 CoryLCA1 Bat Xat, Lao Cai VNg 774 2018 MK896418
75 CoryLCA2 Bat Xat, Lao Cai VNg 774 2018 MK896419
76 CoryLCA3 Bat Xat, Lao Cai VNg 774 2018 MK896420

*Tat ca 76 MPL nam thudc tic quyén cia tic gia luan an.



42

Béang 2.2. Danh sach 30 c@p primer thuc hién phan tng PCR-SRAP

srr .em Trinh tu (5" - 3°) Nhiét @9 bit cip
primer

o Mel TGAGTCCAAACCGGATA e
Eml GACTGCGTACGAATTAAT

, Ml TGAGTCCAAACCGGATA 15
Em2 GACTGCGTACGAATTTGC

, Mel TGAGTCCAAACCGGATA e
Em3 GACTGCGTACGAATTGAC

, Mel TGAGTCCAAACCGGATA e
Emd GACTGCGTACGAATTTGA

, Mel TGAGTCCAAACCGGATA 15
Em5 GACTGCGTACGAATTAAC

o Mel TGAGTCCAAACCGGATA e
Emé6 GACTGCGTACGAATTGCA

V) TGAGTCCAAACCGGAGC 150
Eml GACTGCGTACGAATTAAT

. Me2 TGAGTCCAAACCGGAGC 150
Em2 GACTGCGTACGAATTTGC

, Me2 TGAGTCCAAACCGGAGC 150
Em3 GACTGCGTACGAATTGAC

o Me TGAGTCCAAACCGGAGC 1
Emd4 GACTGCGTACGAATTTGA

o Me TGAGTCCAAACCGGAGC 150
Em5 GACTGCGTACGAATTAAC

L Me TGAGTCCAAACCGGAGC 1
Emé6 GACTGCGTACGAATTGCA

. Me3 TGAGTCCAAACCGGAAT 15
Eml GACTGCGTACGAATTAAT

o, Me3 TGAGTCCAAACCGGAAT 1
Em2 GACTGCGTACGAATTTGC

s Me3 TGAGTCCAAACCGGAAT 150
Em3 GACTGCGTACGAATTGAC
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Bang 2.2(tt). Danh sach 30 cap primer thuc hién phan tng PCR-SRAP

srr em Trinh tw (5’ - 3°) Nhiét d§ bt cip
primer

¢ M3 TGAGTCCAAACCGGAAT 1S
Em4  GACTGCGTACGAATTTGA

\; Me3  TGAGTCCAAACCGGAAT 150
Em5  GACTGCGTACGAATTAAC

g M3 TGAGTCCAAACCGGAAT 150
Em6  GACTGCGTACGAATTGCA

o Med  TGAGTCCAAACCGGACC 150
Eml  GACTGCGTACGAATTAAT

o Me4  TGAGTCCAAACCGGACC 150
Em2  GACTGCGTACGAATTTGC

,, Med  TGAGTCCAAACCGGACC 15
Em3  GACTGCGTACGAATTGAC

,, Med  TGAGTCCAAACCGGACC 150
Em4  GACTGCGTACGAATTTGA

,; Med  TGAGTCCAAACCGGACC 150
Em5  GACTGCGTACGAATTAAC

,, Med  TGAGTCCAAACCGGACC 150
Em6  GACTGCGTACGAATTGCA

s MeS  TGAGTCCAAACCGGAAG S50
Eml  GACTGCGTACGAATTAAT

Lo MeS  TGAGTCCAAACCGGAAG 150
Em2  GACTGCGTACGAATTTGC

,; MeS  TGAGTCCAAACCGGAAG 150
Em3  GACTGCGTACGAATTGAC

;g MeS  TGAGTCCAAACCGGAAG 150
Em4  GACTGCGTACGAATTTGA

9 MeS  TGAGTCCAAACCGGAAG 150
Em5  GACTGCGTACGAATTAAC

5 M5 TGAGTCCAAACCGGAAG 150
Em6  GACTGCGTACGAATTGCA

* Trinh ty cac primer duoc thiét ké boi tac gia Li va Quiros, 2001
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Bang 2.3. Danh sach 07 cap primer khuéch dai gen Cas

Ci Kich thuwéc
'AI.) Tén primer Trinh tw (5° - 3°) Gen Cas muc tiéu san pham (bp)
mol

F1CasU1-2-6 CTCTGCTTTTGTAGCAGCCG

1 Casl, Cas2 va Cas6 457 - 461
R1CasU1-2-6 GTGTGGTGTATATGTAGCGC
CasF17 GGATTTGCCTGAGATCCTA

2 Cas2 759
CasR24 CAAACAATGCTAACCAAACAAAC

, CasFis CCCAAGATACATGTTTTGADTGT o o
CasR27 CCACACAAAGCAAGATACAGAATGAGC

, Caslo GCTTGATTTGCCTGTGAGATACT s ren
CasR25 AAAACGATGCTAAACAAAAGGA @
F1CasU3-4-5 TCCCTATCCTCATCTCGGE ‘

5 Cas3, Cas4 va Cas5 418 - 419
R1CasU3-4-5 GTCCAGAATACTTGGTAGC
CasF20 GTCGGCTAACTTGGGAAAAACTCT

6 Cas3, Cas4 774
CasR28 GCAGGAAGCAAAACACAGAACAAAG

;- CasF19 CGGGGAGGTATCAGGTGTGAGATA s o
CasR26 CAGAACAAGCCAAAAGAGAACTAC @

* Trinh ty cac primer duoc thiét ké boi tac gia Déon va ctv (2012a; 2012b; 2014). Riéng cip primer F1CasU1-2-6 + R1CasU1-2-6;
F1CasU3-4-5 + R1CasU3-4-5 dugc cung cap thong tin boi GS. Valerie Pujade-Renaud, Pai hoc Blaise Pascal (Phap).

F (Forward primer); R (Reverse primer).



45

2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Thu thap miu b¢nh va phén lap nAim

Mau bénh c6 vét bénh dic trung duoc thu thap tu nhiéu DVT cao su tai tinh
Binh Duong, Binh Phudc, Tay Ninh, Pong Nai (Péng Nam Bo), Gia Lai, Kon Tum
(Tay Nguyén), Binh Thuan, Quang Nam, Quang Tri (Mién Trung), Lai Chau, Son
La, Lao Cai (Mién Nui Phia Bic). Mau bénh duoc goi bang gidy sach va cho vao
trong ti nylon, ghi chép chi tiét tén ky cha (DVT cao su), ngdy thu thip mau, dia
diém va thong tin vé bat ky bién phap phong trir ndm ndo (néu co).

Phan lap ndm trén moi truong nhan tao: cac bo phan nhiém bénh cia ky chi
nhu 14, chdi, cudng 1a duge cat thanh nhimg manh nho tai vi tri tiép giap giita mo
bénh va mo khoe, rira 3 1an bang nudc cit vo tring, ngdm vao dung dich khir tring
ethanol 70% trong 1 phit, rira lai 3 1an bang nudc cit vo trung. Pat vao dia petri chta
25 ml méi trudong MEA nudi cdy ¢ nhiét d6 28°C trong 5 ngay.

Phén 1ap don bao tir: dung dich chtra bao tir thu duoc tir tan nAm 10 ngay sau
cdy, hut mot luong 0,25 ml dung dich chira bao tir (ndng do 100 bao ti/ml) trai déu
1én bé mit 16p agar ndng d6 1,5% duoc trai trén tAm lame kinh vo trung, dit lame
vao dia petri, nudi cdy ¢ nhiét 46 27°C + 2°C trong 10 — 12 gio, dat tim lame 1én
kinh hién vi & vat kinh 10X. Phan 1ap don bao tir bang cach dung kim mii mac cit
16p agar chira 1 bao tir khoe va chuyén bao tr ndy vao dia petri chira 25 ml moi
truong PSA nudi cdy & diéu kién phong thi nghiém, cay chuyén ngudn nim thuan
chung phuc vu cho nghién ctru.

Mau ndm duoc dit tén nhu sau: tén ndm (Cory) + dia diém thu mau (viét tat
bé‘mg chir cai dﬁu) + sb thtr ty mau nidm thu dugc tai dai diém thu miu. Vi du
CoryDN39: MPL ndm C. cassiicola tha 39 thu dugc tai Déng Nai; CoryBT17:
MPL nam C. cassiicola thit 17 thu dugc tai Binh Thuan.

2.4.2. Khao sat dic diém hinh thai nAm Corynespora cassiicola

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién, 76 nghiém thirc

tuong tmg vdi 76 MPL, cac MPL dugc cdy trén moi truong PSA, mdi MPL cay 3

dia petri (mg v6i 3 1an lap lai. Moi truong PSA sau khi hap tiét tring duoc cho vao
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dia petri (25 mL/dia) dé ngudi roi tién hanh cAy miu nim c6 duong kinh 0,8 cm vao
trung tdm dia, @& & nhiét 46 27°C + 2°C trong 7 ngay, thoi gian chiéu sang 12
gio/ngay.

Phuong phap va chi tiéu theo doi:

(1) Hinh thai va két cdu cua tan nAm: quan sat va mo ta mau sic va két cau
tan nam & thoi diém sau 7 ngdy cay nam;

(2) Puong kinh tan ndm (cm): do ¢ thoi diém sau 7 ngdy cdy nam. Pudng

dl+d2

kinh trung binh duoc tinh bing cong thirc: D = 5

Trong do:

D: 1a dudng kinh trung binh clia tan ndm.

d1, d2: 1a hai duong chéo vudng goc khi do dudng kinh tan nim;

(3) Kich thudc bao tir nAm: do chiéu dai va chiéu rong bao tir & thoi diém 7
ngay cdy nim, mbi MPL do 50 bao tir. Cac phép do duogc tién hanh trén kinh hién vi
quang hoc d6 phéng dai 400 lan;

(4) S6 vach ngan gia & mdi bao tir (pseudosepta conidia): méi MPL dém 50
bao tur.

S6 liéu dugc luu trir, tong hop bang phin mém Excel va dugc xir 1y bang
phan mém SAS 8.1 (Statistical analysis system, USA, 1999) qua céc thong sb: trung
binh, hé s6 bién thién (CV%), khoang bién thién, phan tich phuong sai (ANOVA),
céc trac nghiém Duncan, LSD.

2.4.3. Phén tich da dang di truyén nAm Corynespora cassiicola
2.4.3.1. Ly trich DNA nam Corynespora cassiicola

MPL nidm duoc nghién trong nito 1ong bang chay va cbi s, sau do ly trich
DNA bang Wizard Genomic DNA Purification Kit theo quy trinh khuyén cao boi
nha cung cip bo kit ¢ cai tién mot sé bude cho phu hop (Phu luc 2). Sau khi ly
trich hoan tat, mau DNA duoc trit ¢ ti mat 4°C. Cac DNA mau sau khi ly trich s&
duoc dién di trén gel agarose 1% dé dinh tinh DNA va do dinh luong DNA bﬁng
may chuyén dung (P330 Implen, btc).
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2.4.3.2. Khuéch dai viing rDNA-ITS bing k§y thuiat PCR

Phan tng khuéch dai ving rDNA-ITS st dung cip primer ITS1 (forward
primer) (5° TCCGTAGGTGAACCTGCGC 3’) va ITS4 (reverse primer)
(5°_ GCATATCAATAAGCGGAGGA 3’) dugc md ta boi White va ctv (1990).
Thé tich cho mdi phan ung PCR 1a 25 pL, thanh phan héa chat dugc trinh bay tai
Bang 2.4. Phan ing khuéch dai duoc thue hién trong may PCR (MJ Research PTC-
100, My), chu trinh phan tmg duogc trinh bay tai Bang 2.5.

Bang 2.4. Thanh phan hoa chat phan ing PCR khuéch dai rDNA-ITS

. , Thé tich (ul) Nong dé dung dich
Thanh phan héa chat
cho 1 phan ung phan irng

GoTag Green Master Mix 2X 12,5 1X

Primer ITS1 0,25 I uM
Primer ITS4 0,25 1 uM

DNA template (20 ng/pl) 2,5 2 ng/ul
Nuclease-Free Water 9,5

Bang 2.5. Chu trinh phan tng PCR khuéch dai rDNA-ITS

Giai doan Nhiét d§ (°C) Thoi gian Chu ky
Bién tinh ban dau 94 2 phut 1
Bién tinh 94 20 giay
Bit cip 53 30 gidy 35
Kéo dai 72 30 gidy
Kéo dai cudi cung 72 5 phut 1

* White va ctv, 1990

Kiém tra doan DNA duoc khuéch dai bang phuong phap dién di trén gel
agarose. Hut 2 pL san pham PCR, tron déu v6i 1 uL chit nhuom DNA Gelred 6X,
dién di trén gel agarose 1% pha bang TBE buffer 1X & 70V trong 45 phut & nhiét do
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28°C — 30°C. Gel dugc quan sat dudi dén UV va chup anh bang may chuyén dung
(GelDoc - It - Imaging System UVP). Kich thudc ctia cdc doan DNA khuéch dai
dugc so sanh voi thang DNA chuan 100 bp.

Cac san phém PCR duogc giai trinh tu bﬁng dich vu thuong mai (thuc hi¢n
boi First BASE Laboratories, Singapore). Két quéa giai trinh ty cia méi MPL duoc
kiém tra va hiéu chinh bang phan mém BioEdit phién ban 7.2.5 (Hall, 2013) sao cho
cac trinh ty thu dugc tir primer ITS4 s& dugc chuyén thanh dang mach bo sung va
dugc xép thang hang véi cac trinh ty thu dugc tir primer ITS1 dé kiém tra lai. So
sanh trinh ty san phdam PCR cdc miu nam bang cong cu Clustal W Multiple
Alignment (Thompson va ctv, 1994) trong phan mém BioEdit dé tim sy twong dong
gitta chung. X4y dung cdy phan nhom di truyén bang phan mém MEGAG.
2.4.3.3. Khuéch dai viing ORFs bing phan ing PCR-SRAP

Phan tng PCR khuéch dai ving ORFs cua cac mau nam dugc thuc hién véi
30 cd@p primer dugc mod ta bdi Li va Quiros (2001), trinh ty cac cdp primer dugc
trinh bay tai Bang 2.2. Thé tich mdi phan mg PCR-SRAP khuéch dai ving ORFs 1a
25 uL, thanh phan hoa chat dugc trinh bay tai Bang 2.6. Phan tmg khuéch dai duoc
thuyc hi¢n trong médy PCR (MJ Research PTC-100, My), chu trinh phan rng duoc
trinh bay tai Bang 2.7.

Bang 2.6. Thanh phan hoa chat phan ing PCR-SRAP

s . Thé tich (ul) Nong dé dung dich
Thanh phan héa chat
cho 1 phan ung phan irng
GoTag Green Master Mix 2X 12,5 1X
Primer xu6i (Me) 0,25 1 uM
Primer ngugc (Em) 0,25 1 uM
DNA template (20 ng/pl) 2,5 2 ng/ul

Nuclease-Free Water 9,5
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Béang 2.7. Chu trinh nhi¢t phan ung PCR-SRAP

Giai doan Nhiét do (°C) Thoi gian Chu ky
Bién tinh ban dau 94 5 phut 1
Bién tinh 94 1 phut
Bit cap 35 1 phat 5
Kéo dai 72 1 phut
Bién tinh 94 1 phut
Bit cap 50 1 phat 35
Kéo dai 72 1 phut
Kéo dai cudi cung 72 5 phut 1

* Liva ctv, 2014

San pham sau khuéch dai dugc phan tach theo kich thudc bang dién di trén
gel agarose 1% pha bang 1X TBE buffer, 70V trong 2 gid ¢ nhiét d6 28°C — 30°C.
Céac miéng gel dugc soi dudi tia UV va chup anh bang may chuyén dung (GelDoc -
It - Imaging System UVP). Kich thudc cia cac doan DNA khuéch dai duoc udc
luong dua trén sy so sanh kich thudc voi thang DNA chuan 100 bp. Cac phan ung
PCR-SRAP va phan tich kich thudc cac doan DNA trén gel agarose 1% dugc thuc
hién v&i 2 1an 1ap lai.

Phuong phap phan tich két qua: Cac doan DNA di khuéch dai 6n dinh dugc
ghi 13 (1) néu c6 bang DNA va (0) néu khong c6 mit ctia bang DNA so sanh trong
cung vi tri. Ma tran nhi phan duoc thiét 1ap dé phan tich cac chi s6 twong dong di
truyén. Cac phan nhom cé duoc tir ma tran twong ddng sir dung phuong phap nhém
cdp y nghia sé hoc (UPGMA, Unweighted Paired Group Method with Arithmetic
mean) v&i bootstrap 1.000 lan 13p lai bang phan mém FreeTree 0.9.1.50 (Pavli¢ek
va ctv, 1999). Tao cay phan nhom di truyén bang phan mém TreeView phién ban

1.6.6 (Page, 1996).
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2.4.4. Phan wng PCR nhan dién gen Cas

Phan tng PCR nhan dién gen Cas dugc thuc hién vdi 7 cdp primer dac hiéu
cho cac nhom gen Cas dugc mo ta bdi Déon va ctv (2012a; 2012b va 2014), trinh tu
cac cdp primer duoc trinh bay tai Bang 2.3. Thé tich cho mdi phan timg PCR 1a 25
uL, thanh phan héa chat duoc trinh bay tai Bang 2.8. Phan tng khuéch dai duoc
thuc hi¢n trong mady PCR (MJ Research PTC-100, My), chu trinh phan rng duoc
trinh bay tai Bang 2.9.
Bang 2.8. Thanh phan hoa chat phan ing PCR khuéch dai gen Cas

. , Thé tich (ul) Nong dé dung dich
Thanh phan héa chat
cho 1 phan ung phan irng
GoTag Green Master Mix 2X 12,5 1X
Moi xubi (F) 0,25 1 uM
Moi nguge (R) 0,25 1 uM
DNA template (20 ng/pl) 2,5 2 ng/ul
Nuclease-Free Water 9,5

Bang 2.9. Chu trinh nhiét phan tmg PCR khuéch dai gen Cas

Giai doan Nhiét d§ (°C) Thoi gian Chu ky
Bién tinh ban dau 94 2 phut 1
Bién tinh 94 30 gidy
Bit cip 56 30 gidy 30
Kéo dai 72 1 phut
Kéo dai cudi cung 72 10 phut 1

* Liu va ctv, 2015

Kiém tra doan DNA duoc khuéch dai bang phuong phap dién di trén gel. Hat
2 pL san pham PCR, tron déu voi 1 pL chat nhudm DNA Gelred 6X, dién di trén
gel 1% pha bang TBE buffer 1X & 70V trong 45 phit ¢ nhiét d6 28°C — 30°C. Gel
dugc quan sat dudi dén UV va chup anh bang may chuyén dung (GelDoc - It -
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Imaging System UVP). Kich thudc cta cac doan DNA khuéch dai duoc so sanh véi
thang DNA chuan 100 bp.

Céc san pham PCR duoc giai trinh tu bang dich vu thuong mai (thyc hién
boi First BASE Laboratories, Singapore). Két quéa giai trinh ty cia méi MPL duoc
kiém tra va hiéu chinh bang phan mém BioEdit phién ban 7.2.5 (Hall, 2013) sao cho
cac trinh ty thu dugc tir reverse primer (méi xuobi) s€ duoc chuyén thanh dang mach
bd sung va duge xép thang hang véi cac trinh tu thu duge tir forward primer (mdi
nguoc) dé kiém tra lai. So sanh trinh tu san pham PCR cic miu nam bang cong cu
Clustal W Multiple Alignment (Thompson va ctv, 1994) trong phan mém BioEdit
dé tim sy twong dong giita chiing.

2.4.5. Khao sat tinh gy bénh ctia 76 MPL nam Corynespora cassiicola trén
DVT cao su RRIV 4 (min cam bénh) va PB 260 (chong chiu bénh)

GOm 2 thi nghiém dugc thyc hién trén 2 DVT cao su RRIV 4 va PB 260
(mdi DVT twong tmg 1a 1 thi nghiém), 76 MPL twong tng 76 nghiém thirc trong
modi thi nghiém. Cac thi nghiém duogc b6 tri theo kiéu hoan toan ngau nhién véi 3
lan 1ap lai, 3 14 dugc dat trong hop nhya/lan 1ap lai. La cao su khong cd triéu chung
nhiém bénh, duoc rira v6i thudc chéng mdc sodium benzoate 0,2% trong 30 gidy,
rira lai 3 1an bang nudc cit vo trung, dung gidy vo tring thAm rdo nudc trén 14, sau
d6 dat 14 theo chiéu up vao hop nhya co chira gidy thim nuée giit am duoc ngin
cach bang ludi thép dé 14 khong tiép xuc truc tiép véi nude. Lay bénh trén 14 bang
cach nho huyén phi bao tir ndm trén mat dudi cia 1a (khong tao vét thuong), luong
dung dich chira bao tir 1a 10 pl/giot voi nong do bao tir 1a 2.000 bao tir/ml tai 8
diém/14. Tiép theo, cac hop nhua dugc dat trong phong & nhiét @6 25°C duéi anh
sang huynh quang 12 gid/ngay trong 6 ngay.

Su phat trién cta vét bénh duogc danh gia tai thoi diém 7 ngay sau lay bénh
bang phuong phap danh gid cta Ismail va Jeyanayagi (1999) theo md ta cia
Nguyen Anh Nghia va ctv (2008) va co cai tién (Bang 2.10; Hinh 2.1).
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Tinh chi s6 bénh (CSB) ciia mdi MPL nam trén cac DVT cao su. Phan hang
mirc gay bénh cta cac MPL nam trén cac DVT dya theo CSB (%) dugc mé ta tai
Béang 2.11.

CSB (%) =Y (ax b) x 100/(n x t)

Trong do: a: s6 vét chiing bi nhiém bénh & mdi cép, b: tri sb cép bénh cua
mdi cap tuong Gmg, n: tong sd diém quan tréc, t: tri s6 cAp bénh cao nhét trong bang
phan cap.

Bang 2.10. Panh gid mirc gy bénh ctia ndm C. cassiicola trén phién 14 cao su bang

phuong phap iy bénh trén 14 cat roi

Ciap bénh M0 ta triéu chirng va kich thuéc vét bénh

0 Khoéng c6 tri¢u ching bénh trén 14.

| Vét bénh nho, kich thude vét bénh < 50% dién tich giot huyén
phu nam.

5 Vét bénh 16n hon c6 xu hudng lan rong gan dén gan 14, kich
thude vét bénh 50% — 100% dién tich giot huyén phu nam.

; Vét bénh lan dén gan 14, kich thudc vét bénh 100 — 200% dién
tich giot huyén phu nam.

A Vét bénh 16n, xuét hién soi nam, kich thudc vét bénh > 200%

dién tich giot huyén phu nam.

00 60

Cap O 1

W

Hinh 2.1. Minh hoa phuong phép lay bénh nhan tao trén 1a cat roi. A: Hop dung 14
va chung bénh trén 14 cao su; B: Phan cdp mirc xdm nhiém cta ndm C. cassiicola

trén mau 1a cat roi.
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Bang 2.11. Phan hang mtrc gy bénh cia nam C. cassiicola trén 14 cao su cat roi

dua trén CSB

Chi s6 bénh (%) Mirc gdy bénh Phén tng cua ky chii
0 Khoéng gay bénh Khong nhiém bénh (khang bénh)
Tir trén 0 dén 25 Gay bénh nhe Nhiém bénh nhe (chong chiu bénh)
Ti trén 25 dén 50  GAy bénh trung binh  Nhiém bénh trung binh
Tirtrén 50 &én 75 Gay bénh ning Nhiém bénh ning (man cam bénh)
Ttr trén 75 dén 100 Gay bénh rat nang Nhiém bénh rat nang (rét man cam)

2.4.6. Danh gia tinh gay bénh cua 6 MPL Corynespora cassiicola dai dién cho
cac phian nhém di truyén va ving dia Iy khac nhau trén 12 DVT cao su
2.4.6.1. Piéu ki¢n phong thi nghiém

Tir cac két qua nghién ctiu vé da dang di truyén cua 76 MPL nam nay bang
cac chi thi phan tor gidi trinh tuy vung rDNA-ITS, SRAP (Sequence-Related
Amplified Polymorphism) va PCR nhéan dién gen ma hoa doc td cassiicolin (gen
Cas) cung voi két qua thi nghiém khao sat tinh gdy bénh cua 76 MPL ndm C.
cassiicola trén DVT cao su RRIV 4 va PB 260. Sau (6) MPL nam gom: CoryLKO02,
CoryDPO03, CoryDN39, CoryKT04, CoryBT17 va CorySL02 da dugc chon lam dai
dién dé chung bénh trén 13 cat roi ciia 12 DVT cao su. Co sé chon MPL dai dién theo
cac tiéu chi: (1) cac MPL nay thudc cac phan nhom di truyén va phan ving dia ly
khac nhau; (2) dong thoi thude nhom gay bénh manh (so v6i nhitng MPL khéc trong
cung nhém di truyén) trén 2 DVT RRIV 4 va PB 260. Cuy thé nhu sau: (1) Chon miu
dya trén phan nhom theo trinh tu ving rDNA-ITS: CoryLK02, CoryDP03 (nhém 1),
CoryDN39, CoryKT04, CorySL02 (nhém 2), CoryBT17 (nhém 3); (2) Chon mau
dya trén phan nhom theo SRAP: CoryLKO02, CoryDP03, CoryKT04 (nhom 1A),
CoryBT17 (nhém 1B), CorySLO02 (nhom 2A), CoryDN39 (nhém 2B); (3) Chon mau
dua trén phan nhom theo gen Cas: CoryLK02, CoryDP03, CoryKT04 (nhom Cas0),
CoryDN39, CoryBT17, CorySL02 (nhém Cas2); (4) Chon mau dua trén phan nhom
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theo vung dia ly: CoryLK02, CoryDP03, CoryDN39 (Pong Nam B9), CoryKT04
(Tay Nguyén), CoryBT17 (Mién Trung), CorySL02 (Mién Nui Phia Bac). Danh sach
6 mau nam dai dién duoc trinh bay tai Bang 2.12.

Thi nghiém duoc bb tri theo kiéu khdi ddy du ngau nhién, hai yéu t6. Yéu t6
A: 6 MPL ndm (CoryLK02, CoryDP03, CoryDN39, CoryKT04 CoryBT17,
CorySL02); Yéu t6 B: 12 DVT cao su (RRIV 1, RRIV 106, RRIV 109, RRIV 114,
RRIV 124, RRIV 206, RRIV 209, RRIV 230, PB 255, PB 312, PB 260, RRIV 4). Thi
nghiém gém 72 nghiém thtc, 3 lan lap lai, 3 14 cao su/lan lap lai (dat trong hdp
plastic).

Su phat trién cua vét bénh duogc danh gia tai thoi diém 7 ngay sau lay bénh
bang phuong phap danh gid cta Ismail va Jeyanayagi (1999) theo mo ta cia
Nguyen Anh Nghia va ctv (2008) va c6 cai tién. Tinh chi s bénh (CSB) ctia mdi
MPL nam trén cac DVT cao su. Phan hang mirc gy bénh cta cic MPL nam trén 14

cac DVT dya theo CSB (%) duoc mo ta tai Bang 2.11. S6 liéu duoc chuyén doi
sang +/x +0,5 hodc goc arsin/x va phan tich ANOVA bang phian mém SAS 8.1.
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Bang 2.12. Danh sach 6 MPL nam dai dién cho cac phan nhom di truyén va ving dia Iy

Phin nhém di truyén theo cac chi thi phan tir

rDNA-ITS SRAP Gen Cas Phan nhém theo
MPL Nhom1 Nhém2 Nhom3  Nhom Nhom  Nhom  Nhom Cas0 Cas?2 vung dia ly
1A 1B 2A 2B
CoryLKO02 + + + Dong Nam B¢
CoryDPO03 + + + Dong Nam B¢
CoryDN39 + + + Dong Nam B¢
CoryKTO04 + + + Tay Nguyén
CoryBT17 + + + Mién Trung
+ Mién Nui Phia Bic

CorySL02 + +
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2.4.6.2. Trong di¢u ki¢n nha lwéi

Thi nghiém dugc bd tri theo kiéu khéi ddy du ngdu nhién, hai yéu t6. Yéu td A:
6 MPL nam (CoryLKO02, CoryDP03, CoryDN39, CoryKT04 CoryBT17, CorySL02);
Yéu t6 B: 12 DVT cao su (RRIV 1, RRIV 106, RRIV 109, RRIV 114, RRIV 124,
RRIV 206, RRIV 209, RRIV 230, PB 255, PB 312, PB 260, RRIV 4). Thi nghiém gdm
72 nghiém thirc, 3 1an ldp lai, 6 cAy/nghiém thirc (2 ciy/lan lip lai). Cay cao su 4 — 5
tang 14 dugc cat phuc hoi dé co tang 14 non méi giai doan 12 — 15 ngay tudi, duge lay
bénh nhén tao bang cach phun dung dich chira bao tir (ndng do 4.000 bao tir/mL) vao
thoi diém chiéu t6i. Phun u6t ddm mit trén va mat dudi 14 voi luong dung dich khoang
10 mL/chdi. Sau khi 1ay nhiém 12 gi' (qua dém), hé thdng tudi phun swong duoc sir
dung dé diéu chinh nhiét d6 26°C — 30°C, am do khong khi duy tri & miic > 75% tao
diéu kién thuan lgi cho qua trinh  bénh va phat trién bénh.

Mitc xAm nhiém bénh duoc danh gia theo cap bénh trén méi mau 14, gdm 6 cap
tr 0 — 5 theo Quy trinh K¥ thuat cady Cao su cua Tap Poan Cong nghiép Cao su Viét
Nam, 2012 (Bang 2.13).

Bang 2.13. Panh gid mtc giy bénh cua nAim C. cassiicola trén phién 14 cao su bang

phuong phép lay bénh trong nha ludi

Cip bénh M0 ta triéu chirng va kich thuéc vét bénh
0 Khong c6 bat ky tridu chimg bénh nao trén 1a.
1 Mot vai vét bénh hodc d6m nho nhin kj méi thay.
2 Céc vét bénh chiém dén 1/8 dién tich mau 14.
3 Céc vét bénh chiém trén 1/8 dén 1/4 dién tich mau 1.
4 Céc vét bénh chiém trén 1/4 d&én 1/2 dién tich mau .

5 Céc vét bénh chiém trén 1/2 dién tich mau 14 hoic 14 rung.
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Tinh chi s6 bénh (%) ctia mdi MPL nim trén cac DVT cao su.
CSB (%) =>Y(axb)x 100/(n x t)
Trong do: a: sb 14 bi nhiém bénh & mdi cép, b: tri s6 cép bénh cta mdi cép
tuong Ung, n: tong sd 14 quan tric, t: tri s6 cap bénh cao nhét trong bang phan cép.
S liéu dugc chuyén doi sang \/XTO,S hodc goc arsinvx va phan tich ANOVA
bang phan mém SAS. Panh gia mirc giy bénh ctia cac MPL nam trén 14 cac DVT cao
su dugc phan hang theo CSB (Bang 2.14).

Bang 2.14. Phan hang murc giy bénh ctia ndm C. cassiicola dya trén CSB & nha ludi

Chi s0 bénh (%)  Muc gy bénh ctia ky sinh Phan tng cua ky chu
0 Khoéng gay bénh Khoéng bénh (khang bénh)
Tir trén 0 dén 20 Gay bénh nhe Nhiém nhe (chong chiu bénh)
Tur trén 20 dén 40 Gay bénh trung binh Nhiém trung binh
Tir trén 40 dén 60 Gay bénh nang Nhiém ning (man cam bénh)
Tir trén 60 dén 100 Gay bénh rat ning Nhiém rat ning (rit man cam)

Kiém tra nam bénh va triéu chimg nhiém bénh: Sau khi quan tric mirc do
nhiém bénh trén cac DVT cao su, trong mdi nghiém thirc 1ay ngau nhién 3 vét bénh
dac trung dé tai phan 1ap va nuoi cay trén moi truong MEA, kiém tra va doi chiéu dua

vao hinh dang bao tir nam.
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PHAN CAP BENH CORYNESPORA

C
Hinh 2.2. Minh hoa mét s6 budc trong phuong phéap 1ay bénh nhan tao ¢ diéu kién nha
ludi. A: Giai doan 14 ciy cao su dugc lay bénh; B: Phan cép bénh Corynespora trén phién

1a; C: Nha ludi voi hé thong tudi phun suong.
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CHUONG 3
KET QUA VA THAO LUAN

3.1. PAC PIEM HINH THAI CUA NAM Corynespora cassiicola PHAN LAP TU
CAY CAO SU
3.1.1. Pic diém hinh thai tin nAm Corynespora cassiicola

Tat ca 76 MPL déu sinh truong tt trén moi truong PSA, c6 su khac biét vé
mau sic tan nAm (tor xam tréng, xam, xam den), két cAu tan nam tir mong dén day, soi
nam ctia cac MPL moc chim hodc moc nhd cao 1én khoi bé mit moi truong (Phu bang 1,
Phu luc).

Mau sac tan nim bién thién tir x4m tring dén xam den. Mau sic tin ndm cua phan
16n s6 MPL 13 mau xam (51 MPL), ké dén 13 mau xam den (17 MPL), va 8 MPL con lai
c6 tan ndm mau xam trang (CoryDT02, CoryDP11, CoryDN32, CoryBT17, CoryBT18,
CorySLO1, CoryLCA1 va CoryLCA2) (Bang 3.1; Hinh 3.1A). M6t s6 MPL tao séc t6
hong 1am d6i mau mot phin méi truong nudi ciy, gom cod: CoryLKO02, CoryLK27,
CoryLK30, CoryLK33, CoryDTO03, CoryBLO1, CoryTNO02, CoryDNO06, CoryDN30,
CoryGLO1, CoryGL02, CoryGLO03, CoryBT08, CoryBT17, CoryQNO1, CoryLCO1 va
CoryLCA1 (Hinh 3.1C).

Phan 16n s6 MPL nam (71 MPL) ¢6 két cdu tan nim duoc xép vao nhom “day”,
soi nAm moc nhiéu trén bé mat moi truong. Con lai 5 MPL thuoc nhém cod két cAu tan
nam “mong”: CoryDN13, CoryGLO01, CoryQNO03, CoryQNO8 va CoryLCA3 (Béang 3.2;
Hinh 3.1B).

Téc do tang trudng tin nam trung binh sau 7 ngdy cdy ndm va kich thudc tan
nam ¢ thoi diém 7 ngdy sau cay c6 su khac biét y nghia giita nhimg MPL (Phu bang 1,
Phu luc). Phan tich trac nghiém da doan Duncan tach céc nguén nim ra thanh nhiéu
nhom. Cac MPL CoryDN10, CoryBT06, CoryDNO03, CoryDT04, CoryLK24,
CoryDN15, CoryDP08 va CoryBT03 c6 téc do ting truong nhanh (10,5 — 11,5
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mm/ngiy), twong mg véi kich thude tin nim sau 7 ngay cdy nim tir 73,7 mm dén
80,3 mm, ting truéng truéng nhanh nhat 13 MPL CoryBT03. Cac MPL CoryKTO03,
CoryKTO02, CoryGLO1, CoryLCO1, CoryBT17, CoryDN06, CoryLK27, CoryKT04,
CoryDP04, CoryLK32, CoryGL03, CoryLKO02, CoryDTO1, CoryQNO03, CoryLK60,
CoryQNO08, CoryKTO1, CoryLCA1, CoryDT03, CoryQNO1, CoryDN24, CoryDN30,
CoryPKO01, CoryBT08, CoryTNO02, CoryQN14, CoryTN09 va CoryLK33 c6 toc do
tang trudong cham (6,2 — 8,4 mm/ngdy), trong tmg voi kich thudc tan nim sau 7 ngay
cay tir 43,3 mm dén 59,0 mm, ting truong cham nhéat 14 MPL CoryKTO03. Cac MPL
con lai co tbe d6 ting truong & muc trung binh (8,5 — 10,1 mm/ngay), twong Gng voi

kich thudc tan ndm sau 7 ngay cy tir 60 mm dén 71 mm.
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Bang 3.1. Mau sac tan nam C. cassiicola sau 7 ngay cay nam

Pia diém thu

Mau ~ x  z
. thaip mau Tén mau nam
s (tinh)
Binh Duong CoryLKO02, CoryLK24, CoryLK27, CoryLK29, CoryLLK33,
CoryLK60, CoryDTO1, CoryDTO03, CoryDT05
Binh Phuéc CoryBLO1, CoryDP03, CoryDP04, CoryDP08, CoryDP09
Tay Ninh CoryTNO02, CoryTN09, CoryTN10, CoryTN11, CoryTN13
Pong Nai CoryDNO06, CoryDNO7, CoryDN10, CoryDN12, CoryDN13,
CoryDN23, CoryDN24, CoryDN25, CoryDN39
am Gia Lai CoryPKO01, CoryGLO02, CoryGL03
Kon Tum CoryKTO02, CoryKT04
Binh Thuan CoryBT03, CoryBT06, CoryBT08, CoryBT09, CoryBT13
Quang Nam CoryQNO1, CoryQNOS5, CoryQNO06, CoryQNO07, CoryQNOS,
CoryQN13
Quang Tri CoryQTO01, CoryQTO02, CoryQTO03
Lai Chau CoryLCO02, CoryLCO03
Son La CorySL02, CorySLO03
Binh Duong CoryLK32, CoryDT04
Binh Phudc CoryDP07
Pong Nai CoryDNO3, CoryDN15, CoryDN21, CoryDN27, CoryDN30
Xam  Gia Lai CoryGLO1
den  Kon Tum CoryKTO1, CoryKTO03
Quang Nam CoryQNO02, CoryQNO03, CoryQNO04, CoryQN14
Lai Chau CoryLCO01
Lao Cai CoryLCA3
Binh Duong CoryDTO02
Binh Phuéc CoryDP11
Xam  Dong Nai CoryDN32
tring  Binh Thuan CoryBT17, CoryBT18
Son La CorySLO1
Lao Cai CoryLCAl, CoryLCA2
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Bang 3.2. K¢t cau tan nam C. cassiicola sau 7 ngay cady nam

Pia diém thu

Két ciu thip miu Tén miu nim
(tinh)
Binh Duong CoryLKO02, CoryLK24, CoryLK27, CoryLK29, CoryLK32
CoryLK33, CoryLK60, CoryDTO01, CoryDT02, CoryDTO3,
CoryDTO04, CoryDTO05
Binh Phudc CoryBLO1, CoryDP03, CoryDP04, CoryDP07, CoryDPOS,
CoryDP09, CoryDP11,
Tay Ninh CoryTNO02, CoryTN09, CoryTN10, CoryTN11, CoryTN13
Pong Nai CoryDNO3, CoryDNO06, CoryDNO0O7, CoryDN10, CoryDN12,
CoryDN13, CoryDN21, CoryDN23, CoryDN24, CoryDN25,
CoryDN27, CoryDN30, CoryDN32, CoryDN39
Day  Gia Lai CoryPKO1, CoryGL02, CoryGLO03
Kon Tum CoryKTO01, CoryKT02, CoryKTO03, CoryKT04
Binh Thuan CoryBT03, CoryBT06, CoryBTO08, CoryBT09, CoryBT13,
CoryBT17, CoryBT18
Quang Nam CoryQNO1, CoryQNO02, CoryQNO04, CoryQNOS, CoryQNO6,
CoryQNO7, CoryQN13, CoryQN14
Quang Tri CoryQTO01, CoryQT02, CoryQTO03
Lai Chau CoryLCO01, CoryLC02, CoryLC03
Son La CorySLO1, CorySL02, CorySL03
Lao Cai CoryLCA1, CoryLCA3
Pong Nai CoryDN15
Méng Gia Lai CoryGLO1
Quang Nam CoryQNO03, CoryQNOS8
Lao Cai CoryLCA3
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CoryDNO3

Tao sac to trén moi truong PSA
Hinh 3.1. Sy bién thién v€ hinh thai tan nam C. cassiicola nuo6i cay trén moi
truong PSA. A: Su bién thién v€ mau sac; B: Sy bién thién veé két cau; C: Tao sac

to trén moi trudng cay.
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3.1.2. Pic diém hinh thai bao tir nAm Corynespora cassiicola

Su da dang vé hinh thai bao tir dwoc ghi nhan khong chi gitta nhitng MPL
khac nhau ma ngay ca trén cing mot MPL nidm. Ghi nhan sy bién thién vé hinh
dang bao tir (hinh chuy, dai, thang, cong ludi liém, bau duc), kich thudc bao tir véi
chidu dai tir 14 um dén 385,4 pm, chiéu rong tir 3,7 um dén 14,1 pm, sé vach ngin
gia (pseudosepta) tir 0 dén 26 vach ngan. C6 nhiéu dang bao tir trén ciing mdi MPL
va ty 1é cac dang hinh nay rat khac nhau giita cac MPL. Cac bién thé trong hinh
dang bao tir va ty 1€ cua cac hinh dang nay khac nhau gitra cAc MPL. Cac hinh dang
c¢6 thé chiém da s6 & MPL nay nhung 1a thiéu s6 trén MPL khac. Trong s6 3.800
bao tor dugc quan sat, bao tir dai nhéat 1a 3854 um dugc ghi nhan trén MPL
CoryBT17, bao tir ngan nhat 1a 14 pm dugc ghi nhan trén MPL CoryBTO08, bao tir
¢ bé rong 16n nhét 1a 14,1 pm duoc ghi nhan trén MPL CoryBT18, bao tir c6 bé
rong nhé nhat 13 3,7 pm dugc ghi nhan trén MPL CoryQNO7, bao tir c6 sd vach
ngin nhiéu nhat ciing dugc ghi nhan trén MPL CoryBTO08 (26 vach ngan), nhiéu
bao tir khong c6 vach ngin duoc ghi nhan trén nhiéu MPL nam.

Gi4 tri trung binh chiéu dai bao tir cic MPL bién thién tir 37 um dén 169,7
um. Trong d6, 20 MPL c6 chiéu dai trung binh tir 37 pm dén 70 pm, 33 MPL trén
70 pm dén 90 um va 23 MPL c6 chiéu dai trung binh trén 90 pm (Bang 3.3).

Gi4 tri trung binh chiéu rong bao tir cic MPL bién thién tir 5,9 um dén 8,4
um. Trong d6, 21 MPL c6 chiéu rong trung binh tir 5,9 pm dén 7 pm, 46 MPL trén
7 um dén 8 pm, va 9 MPL c6 chiéu rong trung binh trén 8 um (Bang 3.4).

Gia tri trung binh sé vach ngin gia cia bao tir cic MPL bién thién tir 1,2 pm
dén 12,1. Trong d6, 27 MPL ¢6 tir 1,2 pm dén 3 vach ngin, 33 MPL c6 tir trén 3
dén 5 vach ngin va 16 MPL c6 trén 5 vach ngan (Bang 3.5).

Két qua trinh bay tai Phu bang 2 (Phu luc) cho thay c6 su khac biét ¥ nghia
vé kich thudc trung binh ciia bao tir gitra nhitng MPL nam. Trong d6, CoryDN30 14
mAu ndm c6 gia tri trung binh chiéu dai bao tir 16n nhat (169,7 pm) twong ng véi
trung binh sé vach ngan gia nhiéu nhét (12,1 vach ngin), CoryBT13 13 mau nim c6

gid trj trung binh chiéu dai bao tir ngan nhét (37,8 pm) tuong Gng voi trung binh sb
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vach ngan gia it nhat (1,2 vach ngan). Trong khi d6, CoryQN14 1a miu nam cé gia
trj trung binh chiéu rong 16n nhét (8,4 pm) va MPL CoryLCA2 c6 gia tri trung binh
chiéu rong nho nhét (5,9 pm). Mot s6 MPL c6 gié tri trung binh sd vach ngan gia rat
thap (1,2 — 1,7 vach ngin) nhu CoryBT13, CorySLO1, CoryKT02 va CoryGLO3.
Két qua phan tich trac nghiém da doan Duncan cé thé phan tach cac ngudn nim ra
thanh 22 nhém theo chiéu dai bao tir, 26 nhom theo chiéu rong bao tir va 23 nhom
theo s6 luong vach ngin gia trén bao tir.

Bang 3.3. Chiéu dai (um) ctia bao t ndm C. cassiicola

Kich thwdée
(nm)

So MPL Tén mau nam

CoryLK32, CoryDT02, CoryDNO0O3, CoryDNI15,
CoryDN23, CoryDN24, CoryDN27, CoryGL02,
T trén 37 dén 70 20 CoryGL03, CoryKT02, CoryKT03, CoryBT13,
CoryQNO04, CoryLCO1, CorySLO1, CorySLO02,
CorySLO03, CoryLCA1, CoryLCA2, CoryLCA3

CoryLK02, CoryLK24, CoryLK27, CoryLK29,
CoryLK60, CoryDTO1, CoryDTO03, CoryBLOI,
CoryDP03, CoryDP04, CoryDP07, CoryDP09,
CoryTNO2, CoryTNI11, CoryTN13, CoryDNO6,

Tir trén 70 dén 90 33 CoryDN21, CoryDN25, CoryDN32, CoryDN39,
CoryBT03, CoryBT06, CoryBT09, CoryBT17,
CoryBT18, CoryQNO0S5, CoryQN06, CoryQNO7,
CoryQNO08, CoryQN14, CoryQT02, CoryQTO3,
CoryLCO02

CoryLK33, CoryDT04, CoryDTO05, CoryDPO08,
CoryDP11, CoryTN09, CoryTN10, CoryDNO07,
CoryDN10, CoryDN12, CoryDN13, CoryDN30,
CoryPKO1, CoryGLO1, CoryKTO0l, CoryKTO04,
CoryBT08, CoryQNO1, CoryQNO02, CoryQNO3,
CoryQN13, CoryQTO01, CoryLCO03

T trén 90 dén 170 23
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Bang 3.4. Chiéu rong (um) cua bao tir nam C. cassiicola

Kich thwée
(um)

S6 MPL

Tén mau nam

Tu trén 5,8 dén 7

21

CoryLK27,
CoryDN24,
CoryGLO1,
CoryKTO03,
CoryQNOS5,
CoryLCO01

CoryLK32,
CoryDN27,
CoryGL02,
CoryKTO04,
CoryQNO07,

CoryTNI10,
CoryDN30,
CoryGLO3,
CoryBTO06,
CoryLCAI,

CoryTNI11,
CoryPKO1,
CoryKTO02,
CoryQNO04,
CoryLCA2,

T trén 7 dén 8

46

CoryLKO02,
CoryLK60,
CoryDTO5,
CoryDP04,
CoryDP11,
CoryDNO6,
CoryDN23,
CoryBTO03,
CoryQNO1,
CoryQNO8,
CoryLCO02,

CoryLK4,

CoryDTO1,
CoryDTO04,
CoryDPO07,
CoryTNO09,
CoryDNI10,
CoryDN25,
CoryBT13,
CoryQNO02,
CoryQTO1,
CoryLCO03,

CorySLO03, CoryLCA3

CoryLK29,
CoryDTO02,
CoryBLO1,
CoryDPO0S,
CoryTN13,
CoryDNI5,
CoryDN32,
CoryBT17,
CoryQNO3,
CoryQTO02,
CorySLO1,

CoryLK33,
CoryDTO03,
CoryDPO03,
CoryDP09,
CoryDNO3,
CoryDN21,
CoryKTO1,
CoryBT18,
CoryQNO06,
CoryQTO03,
CorySL02,

Tu trén 8 dén 8,4

9

CoryTNO02, CoryDNO07,

CoryDN39,
CoryQN14

CoryBTO08,

CoryDN12,
CoryBTO09,

CoryDN13,
CoryQN13,
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Béang 3.5. Trung binh s vach ngén gid ctia bao tir nam C. cassiicola

Trung binh s6 , x  z
So MPL Tén mau nam

vach ngan gia

CoryLKO02,
CoryLK60,
CoryDNO3,
CoryDN39,
CoryBT13,
CoryQNO07,

CoryLK24, CoryLK32,
CoryTNO02, CoryTNO09,
CoryDNO06, CoryDN23,
CoryGLO03, CoryKTO02,
CoryBT17, CoryQNOI,
CoryQN13, CorySLO1,

CoryLk33,
CoryTNI11,
CoryDN24,
CoryKTO04,
CoryQNO02,
CorySL02,

Tu 1,2 dén 3 27

CorySLO03, CoryLCA1, CoryLCA3

T trén 3 dén 5

33

CoryLK?27,
CoryDTO02,
CoryDPO07,
CoryDN12,
CoryDN27,
CoryKTO03,
CoryBT18,
CoryQNO08,
CoryLCA2

CoryLK?29,
CoryBLOI1,
CoryDP09,
CoryDNI15,
CoryDN32,
CoryBTO03,
CoryQNO3,
CoryQN14,

CoryDTO1,
CoryDPO03,
CoryTN13,
CoryDN21,
CoryPKO1,
CoryBTO06,
CoryQNO04,
CoryQTO03,

CoryDTO3,
CoryDP04,
CoryDNO06,
CoryDN25,
CoryGLO02,
CoryBTO09,
CoryQNOS5,
CoryLC02,

Tt trén 5 dén 12,1

16

CoryDT04,
CoryDP11,
CoryDN30,

CoryDTO5,
CoryDNO07,
CoryGLO1,

CoryDPOS,
CoryDNI10,
CoryKTO1,

CoryTN10,
CoryDN13,
CoryBTO08,

CoryQTO01, CoryQTO02, CoryLCO1, CoryLCO03




Hinh 3.2. Sy bién thién vé hinh dang va kich thudc cta bao tir ndm C. cassiicola.
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Pic diém hinh thai cia 76 MPL trong luan an nghién ctru phit hop v6i mo ta
trong tai liéu tra ciru CMI (Commonwealth Mycology Institute) vé dac diém hinh
thai cia nAm C. cassiicola (Ellis va Holliday, 1971). Su khac biét vé hinh thai tan
nam, hinh thai bao tir cia 76 MPL kha twong ddng va phu hop véi cac nghién ciu
trudc day cua Onesirosan va ctv (1974); Chee (1988); Phan Thanh Dung (1995);
Darmono va ctv (1996); Silva va ctv (1998); Nguyen Anh Nghia va ctv (2008). Su
bién thién vé kich thudc va hinh dang bao tir khong chi dugce ghi nhan giita cac
MPL khéc nhau ma con trong cing mot MPL nam.

Nghién ctru dic diém hinh thai déng vai trd quan trong trong phan loai ndm,
1a phuong phéap cb dién, khong thé thiéu trong nghién ciru ndm bénh vi ¢6 thé nhan
dang loai nidm mot cach nhanh chéng, kha chinh x4c va dé thuc hién. Sy bién thién
vé dic diém hinh thai ciia 76 MPL rat cao trén tat ca cac chi tiéu quan tric dan dén
mdi hoai nghi vé su da dang & mirc dudi loai clia nhitng mau ndm. Tuy nhién, dya
trén cac dic diém hinh thai cia 76 MPL thi khong thé xac dinh c6 hay khong sy
khac biét vé cau trac di truyén ctia ndm & muc dudi lodi va ciing khong ghi nhan
dugc mdi twong quan véi ngudn gbe ky chit (DVT cao su) hodc ving dia 1y noi miu
nam dugc thu thap. Hi¢én nay, c6 nhiéu chi thi phan tir 1a cong cu hitu ich trong nhan
dién va phan nhom céc dic diém di truyén cua nim & muic d6 dudi loai. Vi vay, dé
c6 thé hiéu 1& hon vé loai nAm C. cassiicola thi viée tiép tuc ap dung cac k¥ thuat
phan tir két hop véi nghién ciru tinh gy bénh ciia nim 1a rat can thiét.

3.2. PA DANG DI TRUYEN CUA NAM Corynespora cassiicola PHAN LAP TU
CAY CAO SU

3.2.1. Nhan di¢n va phan tich méi quan h¢ di truyén céia cic MPL nim
Corynespora cassiicola dya trén trinh ty ving rDNA-ITS

Phan ting PCR khuéch dai ving rDNA-ITS ciia 76 MPL nidm dung cip mdi
ITS1 - ITS4 cho ra 1 san pham PCR duy nhat gom ving ITS1 - 5,8S rDNA - ITS2
trong tat ca cac MPL dugc nghién ciru. Két qua giai trinh ty khang dinh cic doan

ITS1 - 5,8S rDNA - ITS2 cta 76 MPL ¢6 cung kich thudc 1a 559 bp (Hinh 3.3).
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Xép cac trinh ty ving rDNA-ITS ctia 76 MPL gidng hét nhau ngoai trir 2 nucleotide
khéc nhau dugc phat hién tai vi tri 135 va 474 trong vung ITS1 va ITS2. Trinh tu
DNA cua 41 MPL dugc thu thap tai Binh Duong (8 MPL), Binh Phuéc (5 MPL),
Tay Ninh (3 MPL), Pong Nai (11 MPL), Gia Lai (1 MPL), Binh Thuan (4 MPL),
Quang Nam (5 MPL), Quang Tri (3 MPL) va Lai Chau (1 MPL) c6 cytosine (C) &
vi tri 135. Trong khi d6, 35 MPL con lai dugc thu thap tai Binh Duong (4 MPL),
Binh Phuéc (2 MPL), Tay Ninh (2 MPL), Péng Nai (4 MPL), Gia Lai (3 MPL),
Kon Tum (4 MPL), Binh Thuan (3 MPL), Quang Nam (5 MPL), Lai Chau (5
MPL), Son La (3 MPL), Lao Cai (3 MPL) c¢6 thymine (T) & vi tri ndy. Trong sb 41
MPL c¢6 cytosine (C) ¢ vi tri 135, ba (03) MPL thu thdp tai Binh Duong
(CoryLK60), Binh Thuan (CoryBT17) va Quang Nam (CoryQN14) c6 adenine (A)
O vi tri 474 trong khi nhitng MPL con lai ¢6 guanine (G) & vi tri ndy (Hinh 3.4). Cay
phan nhom di truyén thu duoc tir phan tich Neighbor — joining dya trén trinh tu
vung rDNA-ITS vo6i cac nucleotide khac biét dugc phat hién ¢ vi tri nucleotide thi
135 va 474 chia 76 MPL nam thanh 3 nhom chinh. Nhom tht nhat gom 38 MPL,
nhom thir hai gdbm 35 MPL va nhém thtr ba gom 3 MPL (CoryLK60, CoryBT17,
CoryQN14) (Bang 3.6, Hinh 3.5).

Mirc do twong dong giita 3 MPL dai dién cho cic phan nhom di truyén gom
CoryLK02 (nhém 1), CorySL02 (nhém 2), CoryBT17 (nhom 3) 1a 99,82%. Két qua
tim kiém sy tuong dong bang cong cu BLAST cho thay 3 MPL c6 d6 tuong dong
99,82% — 100% so véi cac mau nadm C. cassiicola di dugc dang ky trén co so dir
liéu GenBank (Phu luc 5). Piéu ndy x4c nhan va khang dinh 76 MPL dung 1 nAm

C. cassiicola.
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Bang 3.6. Phan nhom di truyén ctia cac 76 MPL ndm theo trinh ty ving rDNA-ITS

Nhom di Pia di¢m thu Tén miu nam
truyén thap miu (tinh)
Binh Duong CoryLKO02, CoryLK24, CoryLK27, CoryLK29,
CoryLK33, CoryDTO02, CoryDT03
g Binh Phudc CoryDP03, CoryDP07, CoryDP08, CoryDP09,
E CoryDP11
z Tay Ninh  CoryTNO09, CoryTN10, CoryTN13
2 Pong Nai CoryDNO03, CoryDN06, CoryDNO7, CoryDN10,
é CoryDN12, CoryDN13, CoryDN15, CoryDN24,
S CoryDN25, CoryDN30, CoryDN32
:% Gia Lai CoryGLO1
= Binh Thuan CoryBT06, CoryBTO08, CoryBT09
§ Quang Nam CoryQNO02, CoryQNO06, CoryQNO07, CoryQN13
=~ Quang Tri  CoryQTO1, CoryQT02, CoryQT03
Lai Chau CoryLCO02
Binh Duong CoryLK32, CoryDTO01, CoryDT04, CoryDTOS,
o Binh Phudc CoryBLO1, CoryDP04
= Tay Ninh  CoryTN02, CoryTN11
hst Pong Nai  CoryDN21, CoryDN23, CoryDN27, CoryDN39
; Gia Lai CoryPKO1, CoryGL02, CoryGLO03
a Kon Tum CoryKTO01, CoryKT02, CoryKTO03, CoryKT04
- Binh Thuan CoryBTO03, CoryBT13, CoryBT18
S Quang Nam CoryQNO1, CoryQNO03, CoryQNO04, CoryQNOS,
£ CoryQNOS
g Lai Chau CoryLCO1, CoryLCO03
= Son La CorySLO1, CorySL02, CorySL03
Lao Cai CoryLCA1, CoryLCA2, CoryLCA3
Phan nhom Binh Duong CoryLK60
3 (Adenine Binh Thuan CoryBT17
O vi tri 474) Quéang Nam CoryQN14
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500 bp

Hinh 3.3. Gel dién di san pham PCR ciia 76 MPL ndm C. cassiicola ding mdi ITS 1 va ITS 4. Ky hiéu MW 1a thang DNA
chuan 100bps (Promega). Nong do gel 1,0%, dung dich dién di TBE buffer 1X, ngudn dién 70V, thoi gian dién di 45 phut &
nhiét d6 28°C — 30°C.
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Hinh 3.4. Sy khac biét nucleotide ¢ vi tri 135 trong vung ITS1 va vi tri 474 trong
vung ITS2 ctia 76 MPL ndm C. cassiicola.
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87 CoryQTO3
69.CoryLCO2
66 CoryQTO2
£65.CoryQTO1
83 CoryQN13
61.CorvQNOT
B0 CorvQINOE
56.CoryQNO2
51 CorvBTOO
50.CoryBTOR
49 CoryBTO6
41 .CoryGLO1
38 CorvDN32
37 CoryDN30

31.CorvDM15
30 CoryIDN13

53 CoryBTIL7
§ G4 CoryQMia

Nhoém 1 3
27.CoryDNO7
26.CoryDNO6
25.CoryDNO3
24 CoryTN13
22 CoryTN10
21.CoryTNO9
19.CorvDP11
18.CoryDPO9
17.CoryDPOS
16.CoryDPO7
14.CoryDPO3
10.CoryDTO3
09.CoryDTO02
06.CoryLK33
04.CorvLK29
03.CoryLK27
01.CoryLKO02
02.CoryLK24
: 05.CorvLK32
= 08.CoryDTO1
: 11.CoryDTO4
= 12 CorvDTOS
: 13.CorvBLOL
= 15 CoryDPod
: 20.CoryTNO2Z
= 23 .CoryTN11
: 32 CoryDN21
= 33.CoryDN23
: 36 CoryDN2Z7
= 39.CoryDN3D
: 40.CorvPKO1
s 42 CoryGLO2
: 43 CoryGLO3
= 44.CoryKTo1
: 45 CorvKTo2
z 5 46 CoryKTO3
Nhoém 2 T 47 CorvyKTO4
s 48 CoryBT0O3
: 52.CoryBT13
- 54 CorvBTi14
: 55.CorviQND1
- 57 .CoryQNO3
: SR.CoryQNO4
= 59 CoryQNDS
: 62 .CorvQNOS
- 68 CoryLCol
: 70.CoryLC0o3
= 71.CorySLO1
: T2 C0rvSLOZ
= 73.CorySLO3
: 74.CoryLCAL
= 75.CoryLCAR
: 76.CoryLCA3
. : [ O7.CorvLK60
Nhom 3 :

Hinh 3.5. Cy phan nhom di truyén thu duoc tir phan tich Neighbor — joining diwa
trén trinh ty ving rDNA-ITS cta 76 MPL ndm C. cassiicola.
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Giai trinh ty ving rDNA-ITS 1a mot phuong phép rat hitu dung dé dinh danh
va nghién ciru quan hé di truyén caa ndm (White va ctv, 1990). Ving rDNA-ITS
nam gitra ving SSU (Small Subunit DNA) va ving LSU (Large Subunit DNA) v&i
2 ving ITSI va ITS2 (Internal Trancribed Spacer) va tiéu don vi 5,8S rDNA gene
trong nhan. Trinh ty ving rDNA-ITS duoc ing dung rong rai dé tim ra mdi quan hé
di truyén cta cac loai ndm, cling nhu dé phat hién va dinh danh nim (Kanbe, 2008;
Abdel-Rahman, 2008). Trong nhiing nim gan ddy, ky thuat giai trinh ty ving
rDNA-ITS di dugc ung dung thanh coéng trong nhiéu nghién ciru phéan tich da dang
di truyén nam C. cassiicola phan 1ap trén ciy cao su va cac cay ky chu khac (Dixon
va ctv, 2009 ; Nguyen Anh Nghia va ctv, 2010a; 2010b; Qi va ctv, 2011; Déon va
ctv, 2014; Nguyen Don Hieu va ctv 2014; Shuib va ctv, 2015, Oktavia va ctv;
2017). Tat ca cac dot bién SNPs trén ving rDNA-ITS déu co gia tri théng tin quan
trong trong phan tich bién di di truyén va xac dinh phan nhém di truyén & cap do
dudi loai nhu kiéu don “haplotype” hodc phan loai cic noi nam C. cassiicola
(Dixon va ctv, 2009; Shimomoto va ctv, 2011; Oktavia va ctv; 2017). Tai Malaysia,
dua trén su khac biét cac SNPs tai vi tri 100 va 135 trén vung ITS1, cung voi két
qua danh gia tinh gay bénh cua cac mau nam trén 14 cac DVT cao su, di xac dinh
dugce 3 noi nAm khac biét c6 twong quan véi cac dot bién SNPs ké trén (Nguyen
Anh Nghia, ctv 2008; 2010a).

Su khac biét nucleotide trén mdt vi tri 1a cac dang dot bién phé bién nhat
dugc tim thdy trong DNA bd gen (Barnes, 2002; Carter va ctv, 2004). Theo Nilsson
va ctv (2008), sy bién dong ITS trong cing loai ciia mot sb loai ndm dugc cong bd
trén GenBank twong dbi thap, véi hon mot nira chung cho thiy sy khac biét nho hon
1%, nhung c6 nhiéu dot bién SNPs ton tai trong ving nay. Theo Qi va ctv (2011),
kich thuéc ving rDNA-ITS cta nam C. cassiicola ¢6 d6 dai 1a 559 bp, tuong ng
v6i doan ITS1 1a 180 bp, ving 5,8S rDNA 1a 158 bp va ving ITS2 1a 221 bp. Két
qua thu dugc tur luén an cho théy, cac doan ITS1 - 5,8S rDNA - ITS2 cua 76 MPL
giong hét nhau ngoai trir 2 dot bién tai vi tri 135 (trong vang ITS1) va vi tri 474
(trong ving ITS2). Bot bién tai vi tri 135 da dugc biét dén qua két qua nghién ctru
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trude day trén ndm C. cassiicola phan 1ap tir cdy cao su va mot s6 cay ky chi khac ¢
Viét Nam va mot sé qubc gia khac nhu Malaysia, Indonesia va Trung Qudc
(Nguyen Anh Nghia va ctv, 2010a; 2010b; Qi va ctv, 2011; Nguyen Don Hieu va
ctv, 2014; Shuib va ctv, 2015; Oktavia va ctv, 2017). Bang luu y voi dot bién tai vi
tri 474 1a phat hién méi, lan dau tién dugce tim théiy trén cac mau nam C. cassiicola
¢ Vi¢t Nam. Trong khi do6, trinh tu tiéu don vi 5,8S rDNA cua 76 MPL nim giéng
nhau hoan toan vi day 1a ving c6 tinh bao ton rat cao khong chi ddi v6i nam C.
cassiicola ma cOn trén tit ca cac sinh vat. Nguoc lai, cac vung ITS c6 tinh bién
dong kha cao nén thuong duge sir dung dé phan tich xac dinh cac phan nhom di
truyén & mirc dudi loi, két qua trong luan an phu hop vdi cac nghién ctu trude day
trén vung rDNA-ITS nam C. cassiicola (Dixon va ctv, 2009; Nguyen Anh Nghia
va ctv, 2010a; 2010b; Qi va ctv, 2011; Shimomoto va ctv, 2011; Nguyen Don Hieu
va ctv, 2014; Shuib va ctv, 2015).

Su khac biét gitra cac nucleotide da chia 76 MPL thanh 3 nhém, nhém 1 g@)m
38 MPL c6 cytosine (C) ¢ vi tri 135, nhom 2 gdm 35 MPL ¢6 thymine (T) & vi tri
nay va nhoém 3 gdm 3 MPL c6 cytosine (C) & vi tri 135 va c6 adenin (A) & vi tri
474. Xét theo vung dia ly, cé su tén tai ca 3 nhom di truyén tai tinh Binh Duong,
Binh Thuan va Quang Nam. Trong phan nhém di truyén 1 va phan nhém di truyén 2
c6 sy hién dién ctia cac MPL duoc thu thap trén tit ca cac ving trong cao su, phan
b trai rong tir Mién Pong Nam Bo, Tay Nguyén, Mién Trung va Mién Nui Phia
Bic (Hinh 3.6).

Xét theo ngudn goc ky chit (DVT cao su), c6 sy ton tai dong thoi 3 nhom di
truyén gy bénh trén DVT RRIV 4 va 2 nhom di truyén (1 va 2) gy bénh trén cac
DVT RRIV 2, RRIV 3 va IAN 873. Cac DVT RRIV 3, RRIV 4 va IAN 873 da
dugc biét dén 1a rat man cam v6i bénh rung 14 Corynespora & Viét Nam. Trong khi
d6, két qua nghién ctru chi ghi nhan dugc phan nhém di truyén 2 trén DVT pho bién
PB 260, 1a DVT cao su “chéng chiu bénh” ¢ Viét Nam. Phan nhom di truyén 3
dugc thu thap trén DVT LH90/463 (tai Binh Duong) va DVT RRIV 4 (tai Binh
Thuan, Quang Nam). Cac MPL nadm thu thap tr DVT khac nhu LHO1/0131,
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LH90/1094, RRIV 106, RRIV 124 déu thudc phan nhém di truyén 1. Trong khi, cac
MPL nam thu thap tir DVT 94/062, LH 88/732, RRIC 110, VN774 thudc phan
nhom di truyén 2. Két qua nghién ciru cho thay kha ning ton tai mdi twong quan
gitta phan nhom di truyén dua trén trinh ty ving rDNA-ITS ciia cic MPL nam v&i
ngudn goc ky chi (DVT cao su). Tuy nhién, do sé lugng MPL ndm thu thap tir cac
DVT cao su khong dong déu, thiéu can d6i, nén chua du co s cho nhéan dinh trén,
can thu thap thém sé luong cac MPL ndm cé ngudn goc tir DVT PB 260 va cac
DVT khéc dé kiém chtng gia dinh nay.
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Hinh 3.6. Luoc d6 phan bd dia 1y cta cac phan nhom di truyén nam C. cassiicola
theo trinh ty ving rDNA-ITS. Cac s6 bén ngoai ngic don 13 sd thi ty miu nam,

cac sO bén trong ngodc don 1a phan nhom di truyén.
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3.2.2. Phan tich mdi quan hé di truyén cia cic MPL nidm Corynespora
cassiicola dua trén chi thi phan tir SRAP

Téng s6 223 bang DNA dugc khuéch dai tir 30 cap primer SRAP, trong d6
c6 208 bang da hinh véi ty 18 93,3%. Duy nhét cip primer Me5 + Em6 cho san
pham DNA c6 2 bang dong hinh, con lai 29 cip primer c6 ty 1¢ biang da hinh tir
66,7% — 100%, trong d6 c6 17 cap primer cho ty 1¢ bang da hinh 1a 100%. S6 doan
DNA duoc khuéch dai trén mdi cap primer tur 2 — 12 bang va kich thudc san phém
DNA tir 100 — 1.800 bp (Bang 3.7). Mot sb cap primer cho san pham DNA véi cac
bang chuyén biét trén mot sé mau ndm (Hinh 3.7). Cay phan nhém di truyén thu
dugc tir phan tich UPGMA dua trén hé s6 Nei va Li’s voi hé sb tuong dong 67% da
chia 76 MPL thanh 2 nhém chinh (Bang 3.8; Hinh 3.8). Nhom 1 ¢6 54 MPL dugc
thu thap tai Binh Duong (12 MPL), Binh Phuéc (7 MPL), Tay Ninh (5 MPL), Pong
Nai (14 MPL), Gia Lai (1 MPL), Kon Tum (1 MPL), Binh Thuan (4 MPL), Quéang
Nam (6 MPL), Quéang Tri (3 MPL) va Lai Chau (1 MPL). Nhém nay dugc chia
thanh 2 nhom phu (1A va 1B), nhom phu 1A gém 51 MPL, nhém phu 1B gbm 3
MPL dugc thu thép tai tinh Binh Duong (CoryLK60), Binh Thuan (CoryBT17) va
Quang Nam (CoryQN14). Nhom 2 ¢6 22 MPL duoc thu thap tai Pong Nai (1
MPL), Gia Lai (3 MPL), Kon Tum (3 MPL), Binh Thuan (3 MPL), Quang Nam (4
MPL), Lai Chau (2 MPL), Son La (3 MPL) va Lao Cai (3 MPL). Trong phan nhém
di truyén 2, c6 sy hién dién cta cac MPL dugc thu thap tir 8/12 tinh va hau hét cac
MPL tai ving Tay Nguyén, Mién Trung va Mién Nii Phia Bac, duy nhat miu phan
lap CoryDN309 tai tinh Png Nai (ving Dong Nam Bo) hién dién trong nhoém nay.
Nhom phu 2A ¢6 20 MPL va tat ca déu ¢ vung Tay Nguyén, Mién Trung va Mién
Ni Phia Bic, nhém phu 2B gém c¢6 1 MPL tai Pong Nai (CoryDN39) va 1 MPL
tai Gia Lai (CoryGLO1) (Bang 3.8). Gia tri Bootstrap cho nhém 1 va 2 1an luot 1a
61% va 100%, diéu nay cho thiy sy phan nhom 13 déng tin cdy, v6i hé sé tuong
dong gilta 2 nhom chinh 1a 67%. Hé s6 tuong dong ciia cac MPL trong nhom 1 1a
72% va duoc phan chia thanh 2 nhém phu 1A va 1B. Tuong tu, cic MPL thudc

nhom 2 ¢6 hé sd tuong dong 1a 90% va ciing chia lam 2 nhém phy 2A va 2B.
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Bang 3.7. Két qua khuéch dai DNA ciia 76 MPL ndm C. cassiicola véi 30 cip
primer SRAP

Tén S6 doan Da hinh Ty 1€ Kich fhuéc san
STT ) DNA cac doan da hinh pham (bp)
P Khuéen dai DNA (%)
1  Mel +Eml 6 6 100 350 -1.200
2 Mel + Em2 9 9 100 150 —-1.300
3  Mel +Em3 8 7 87,5 100 —1.300
4  Mel + Em4 12 12 100 100 —2.000
5 Mel + Em5 7 7 100 200 - 1.500
6 Mel +Emb6 8 8 100 200 - 1.500
7  Me2 + Eml 11 11 100 120 —1.700
8 Me2+Em2 8 6 75 100 — 1.800
9 Me2+Em3 2 2 100 300 — 650
10 Me2+Em4 8 8 100 80 —1.800
11 Me2 + Em5 9 9 100 150 —-1.700
12 Me2 + Emb6 8 7 87,5 150 —-1.700
13 Me3 +Eml 4 4 100 450 — 1.800
14 Me3 +Em2 9 9 100 100 — 1.600

15 Me3 +Em3 9 9 100 80— 1.800
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primer SRAP
Tén S6 doan Da hinh Ty 1€ Kich thtré'c
STT . DNA cac doan da hinh san pham
PIIEr khuéchdai  DNA (%) (bp)
16 Me3+Em4d 9 8 88,9 150 —1.800
17  Me3 + Em5 8 7 87,5 100 — 1.600
18 Me3 +Em6 3 2 66,7 110 —1.600
19 Me4 +Eml 10 10 100 190 — 1.800
20 Me4 +Em2 3 2 66,7 200 — 1.400
21  Me4 + Em3 9 8 88,9 100 —1.700
22 Me4 +Em4 8 7 87,5 100 — 1.800
23 Me4 + Em5 9 9 100 150 —1.800
24  Me4 + Emb6 12 12 100 70 — 1.800
25 Me5+Eml 11 11 100 200 —1.700
26  Me5 +Em2 3 3 100 400 — 1.400
27  Me5 + Em3 9 8 88,9 150 —1.800
28  Me5 + Em4 6 5 83,3 150 —1.500
29  Me5+EmS5 4 3 75 150 —1.300
30 Me5+Em6 2 0 0 290 - 350
Tong s6 223 208 93,3
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Bang 3.8. Phan nhom di truyén ctia 76 MPL nam theo chi thi phan tir SRAP

Nhémdi  Pia diem Tén miu naim
truyén thu thap
mau (tinh)
Binh Duong CoryLK02, CoryLK24, CoryLK27, CoryLK29,
CoryLK32, CoryLK33, CoryLK60, CoryDTOI,
CoryDTO02, CoryDTO03, CoryDT04, CoryDTO05
Binh Phuéc  CoryBLO1, CoryDP03, CoryDP04, CoryDP07,
CoryDP08, CoryDP09, CoryDP11,
Tay Ninh CoryTNO02, CoryTN09, CoryTN10, CoryTN11,
CoryTN13
—_ Pong Nai CoryDNO03, CoryDN06, CoryDNO07, CoryDN10,
§ CoryDN12, CoryDNI13, CoryDNI15, CoryDN21,
g CoryDN23, CoryDN24, CoryDN25, CoryDN27,
= CoryDN30, CoryDN32
Gia Lai CoryGLO1
Kon Tum CoryKTO04
Binh Thuan CoryBT06, CoryBTO08, CoryBT09, CoryBT17
Quang Nam CoryQNO1, CoryQNO02, CoryQN06, CoryQNO7,
CoryQN13, CoryQN14
Quang Tri CoryQTO01, CoryQT02, CoryQT03
Lai Chau CoryLCO02
PongNai  CoryDN39
Gia Lai CoryPKO1, CoryGL02, CoryGLO03
~ Kon Tum CoryKTO01, CoryKTO02, CoryKTO03
§ Binh Thuan  CoryBT03, CoryBT13, CoryBT18
(g Quang Nam CoryQNO03, CoryQNO04, CoryQNOS5, CoryQNO08
= Lai Chau  CoryLCO1, CoryLCO3
Son La CorySLO1, CorySL02, CorySL03
Lao Cai CoryLCAl, CoryLCA2, CoryLCA3
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Bing dong hinh

Hinh 3.7. Gel dién di san pham khuéch dai DNA ctia 76 MPL nim C. cassiicola v&i 3 cap primer SRAP. (A): Me2+
Eml; (B): Me2+ Em6; (C): Me5 + Emé4 bang ki thuat SRAP; S6 thr ty tir 1 dén 76 14 sb tht tw MPL naim; MW 1a
thang chuan 100 bp (Promega). Nong d6 gel 1%, dung dich dién di TBE 1X, ngudn dién 70V, thoi gian dién di 120
phut & nhiét d6 28°C — 30°C.
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Hinh 3.8. Cay phan nhom di truyén thu dugc tr phan tich UPGMA, st dung hé sb
tuong dong Nei va Li’s dya trén 223 bang tir 30 cip primer SRAP, chi ra mbi quan
hé di truyén ctia 76 MPL C. cassiicola. SO trén cac nhanh biéu thi phan tram gia tri
bootstrap nhan dugc tir 1.000 lan lap lai.
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Bén canh phuong phép giai trinh ty ving rDNA-ITS, c6 nhiéu loai ddnh dau
phan t da dugc su dung rong rai dé xac dinh bién thién di truyén cta cac loai nim,
thyc vat va dong vat. Nhidu thanh cong trong viéc st dung ky thuat PCR
(Polymerase Chain Reaction) dé phan loai nidm bénh ¢ mirc d6 dudi loai d3 duoc
cong bd (Gil-Lamaignere, 2003). Tir nhitng nim 1998 — 2003, mdt s6 nghién ciru su
khac biét di truyén ctia nAm C. cassiicola béng viéc so sanh do dai doan DNA vung
ITS va ky thuat RFLP nhung khong tim thdy dugc su da hinh nao giita cic MPL
(Silva va ctv, 1998; Atan va Hamid, 2003). Bén canh do6, viéc st dung chi thi phan
tu RAPD (Randomly Amplified DNA Polymorphic) cling da hé 1 su da hinh dang
ké gitra cic nhom MPL ndm C. cassiicola. Mot sd bao céo cho thiy c6 mdi tuong
quan giita két qua phan nhom di truyén bang chi thi phan tir RAPD véi cac nghién
ctru phan nhom theo tinh gdy bénh, viung dia 1y, ky chu cua cac MPL (Silva va ctv,
1998; 2003; Saha va ctv, 2000; Atan va Hamid, 2003; Kurt, 2005) nhung mdt $6
bao cao khac lai khong tim thay sy tuong quan ké trén (Darmono va ctv, 1996;
Romruensukharom, 2005). Han ché cta ky thuat RAPD 1a tao san pham it, két qua
khong on dinh khi so sanh giita cac phong thi nghiém véi nhau va ké ca trong cing
mot phong thi nghiém (Jones va ctv, 1997).

Tir nhimg nam 2008 — 2014, mot s6 nghién ciru su khac biét di truyén cua
nam C. cassiicola bang chi thi phan tr ISSR (Inter Simple Sequence Repeat) di cho
thdy loai ndm nay rat da dang vé mat di truyén. Sy phan nhom di truyén dya trén chi
thi phan tir ISSR cho thdy, cac MPL nim trén ciy cao su tai Malaysia co tuong
quan véi vi tri dia ly va tinh gdy bénh (Nguyen Anh Nghia va ctv, 2008). Trong khi
d6, cac MPL nam trén cAy cao su va mot sd cAy ky chu khéc tai Viét Nam thi khong
c¢6 twong quan phul hop giita cac phan nhom di truyén v6i dac diém hinh thai, tinh
gy bénh, ngudn gbc dia 1y hodc ngudn gbc ky chi (Nguyen Don Hieu va ctv,
2014).

Trong nhitng nim gan day, chi thi phan tir SRAP da duoc sir dung rong rai
trong nghién ctru da dang di truyén ctia nhiéu loai thyc vat va nAm gay bénh thuc

vat. K§ thuat nay dugc st dung nham khuéch dai doan “ORFs — Open Reading
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Frames”, 13 trinh tu nuleotide trong phan tir DNA c¢6 tiém ning ma hoa peptide hodc
protein, bao gém bd ma khoi dong ATG, tiép theo 1a cac bo ba (mdi bd ba ma hoa
mot acid amin), va cudi cung l1a b ma két thuc TAA, TAG hoic TGA. Chi thi
SRAP sur dung primer xudi c6 d dai 17 bp va primer ngugc c6 18 bp c¢6 chira doan
gen ORFs dé khuéch dai sé luong cua doan gen nay. Uu diém ctua SRAP 1a st dung
bd primer phé quat co thé sang loc cac dot bién trén toan bd gen, dd tin cdy cao va
két qua da hinh DNA thudng tuong quan voi cac dic diém hinh thai va kiéu hinh
(Li va ctv, 2014).

Pay 1a lan dau tién chi thi SRAP duoc sir dung dé phan tich su da dang cua
C. cassiicola trén cdy cao su. Trong tong sb 223 bang DNA duoc khuéch dai tir 30
cdp mdi, c6 dén 93,3% cac bang DNA duoc tong hop 1a da hinh, ching t6 gitta cac
MPL dang t6n tai mirc do bién dong di truyén rat 16n. Cay phan nhém di truyén co
dugc bang phan tich UPGMA dua trén hé sb twong dong Nei va Li v6i gia tri trung
binh h¢ s6 tuong dong 1a 67% da chia 76 MPL thanh 2 nhém chinh. Bén canh dé,
gia tri tuong dong thap giita 2 nhém nam chinh (67%) cho thay c6 sy bién dong di
truyén 16n ctia cac MPL.

Néu xét theo vung dia ly, c6 su tdn tai déng thoi ca 2 nhom di truyén tai tinh
Pong Nai, Gia Lai, Kon Tum, Quang Nam va Lai Chau. Nhitng MPL thu thap tai
tinh Binh Duong, Binh Phudc, Tay Ninh, Quang Tri déu thudc nhom 1 va nhirng
MPL dugc thu thép tai tinh Son La, Lao Cai déu thudéc nhém 2. Trong phan nhom
di truyén 1 ¢ sy hién hién ctia cac MPL duoc thu thap tai 10/12 tinh, phan bd trai
rong trén cac vung trong cao su tir Mién Péng Nam B, Tay Nguyén, Mién Trung
va Mién Nui Phia Bic. Trong s6 39 MPL thu thép tai ving Déng Nam B6 c6 dén
38/39 MPL thudc phan nhém di truyén 1, duy nhat MPL CoryDN39 thudc phan
nhom di truyén 2. Trong s6 37 MPL dugc thu thap tai cac ving Tay Nguyén, Mién
Trung va Mién Nui Phia Bic, ¢c6 16 MPL thudc phan nhém di truyén 1 va 21 MPL
thudc phan nhém di truyén 2. Piéu dang luu ¥ 14 trong s6 22 MPL thudc nhom di
truyén 2, thi c6 dén 21 MPL thudc phan dugc thu thap tai cac tinh thudc ving Tay
Nguyén, Mién Trung va Mién Nui Phia Bac (Hinh 3.9).
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Hinh 3.9. Lugc d6 phan bd dia 1y cta cac phan nhom di truyén ndm C. cassiicola
theo chi thi phan tr SRAP. Cac s6 bén ngoai ngac don la s6 thir ty miu niAm, cac

sO bén trong ngodc don 1a phan nhom di truyén.
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Nhu vy, ¢6 sy phan nhom di truyén theo ving dia 1y & mirc kha cao. Cac
MPL nim CoryGLO1, CoryKTO04, CoryBT06, CoryBT08, CoryBT09, CoryBT17,
CoryQNO1, CoryQN02, CoryQNO06, CoryQNO07, CoryQNI13, CoryQNI14,
CoryQTO01, CoryQT02, CoryQT03, CoryLCO02 thudc phan nhém di truyén 1, khong
loai trir kha ning day c6 thé 1a nhitng miu nim c6 ngudn goc tir ving Péng Nam
Bo duogc di nhap ra cac ving thudc khu vue Tay Nguyén, Mién Trung va Mién Nui
Phia Bic qua con duong van chuyén giong cao su. Trong khi do, ddi véi MPL
CoryDN39, thudc phan nhom di truyén 2 theo chi thi SRAP, c6 thé day 1a mot dot
bién méi tai ving Pong Nam Bo. Trong mdt nghién ciru trudc day, khi phan tich da
dang di truyén 38 MPL nim C. cassiicola tir 13 DVT cao su va mot s6 cdy ky chu
khac bang ky thuat giai trinh tw ving rDNA-ITS va chi thi phan tir ISSR, Nguyen
Don Hieu va ctv (2014) di dén két ludn c6 it nhat 2 nhoém di truyén ndm C.
cassiicola dang 1ay nhiém trén ciy cao su va mot sb cay ky chii khac ¢ Viét Nam.
Trong nghién ctru nay, chi thi phan tt SRAP phan chia 76 MPL thanh 2 nhém chinh
nhung c6 su khac biét vé két qua phan nhom di truyén bang chi thi SRAP va chi thi
ISSR khi so sanh trén 11 MPL bao gom: CoryLKO02, CoryLK24, CoryLK27,
CoryLK29, CoryLK33, CoryDTO01, CoryDTO03, CoryDT04, CoryDTO05, CoryDP03,
CoryDP04. Theo két qua phan tich bang k¥ thuat giai trinh ty ving rDNA-ITS va
chi thi ISSR boi Nguyen Don Hieu va ctv (2014), 11 MPL nay thudc 2 nhom chinh
riéng biét nhung khi phan nhém di truyén bang chi thi SRAP, chung thudc cing
mot nhom.

Xét theo ky chii (DVT cao su), co sy ton tai dong thoi ca 2 nhom di truyén
trén cac DVT RRIV 3, RRIV 4 va IAN 873, cac DVT nay déu bi xdm nhiém giy
bénh bdi nhing MPL thudc ca 2 nhém di truyén, day 1a 3 DVT da dugc biét rd rat
mén cam véi bénh Corynespora. Trong khi d6, két qua nghién ctru chi ghi nhan sy
hién dién cua nhom di truyén 1 trén DVT PB 260, 1a DVT “chéng chiu bénh” tai
Viét Nam. Cic MPL nam thu thap tir mot s DVT khac nhu: LHO1/0131,
LH90/1094, LH94/062, LH90/463, RRIV106 déu thudoc nhém 1. Trong khi, cac
MPL nim thu thap tr DVT PB 235, LH88/732, RRIC 110, VNg 774 thuéc nhom 2.
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3.3. XAC PINH SU HIEN DIEN CUA GEN CAS TREN CAC MPL NAM
Corynespora cassiicola

Céc phan ung PCR-Cas dugc thuc hién voi ting cap primer dac hi¢u theo
thir ty tir 1 dén 7 dé nhan dién gen Cas (Bang 2.3). Pau tién, thyc hién phan ung
PCR véi cap primer F1CasU1-2-6 va R1CasU1-2-6 dé x4c dinh sy hién dién cua
gen Casl, Cas2 hoic Cas6. Két qua dién di san pham phan tmg PCR thé hién &
Hinh 3.10A xuét hién bang DNA véi kich thudc khoang 450 — 500 bp tai 40 giéng
trén 76 giéng, tuong ung véi 40 MPL ndm c6 sy hién dién ctia mot trong ba gen
Casl hoac Cas2 hoac Casé. Tiép theo, thyc hi¢n phan trng PCR véi cap primer
CasF17 va CasR24 d¢ xac dinh sy hién dién cta Cas2, két qua dién di san pham
phan ing PCR thé hién ¢ Hinh 3.10B xuét hién bing DNA véi kich thude 750 —
800 bp trén 40 giéng tring khdp hoan toan véi 40 MPL ndm da thyc hién véi cap
primer F1CasU1-2-6 va R1CasU1-2-6, ching t6 40 MPL nim nay c6 gen Cas2.
Nhitng MPL nidm c6 gen Cas2 bao gom: CoryTN09, CoryTN11, CoryDNO6,
CoryDN10, CoryDN15, CoryDN21, CoryDN23, CoryDN25, CoryDN27,
CoryDN39, CoryPKO01, CoryGL02, CoryGLO03, CoryKTO1, CoryKTO02, CoryKTO03,
CoryBT03, CoryBTO08, CoryBT13, CoryBT17, CoryBT18, CoryQNO1, CoryQNO3,
CoryQNO04, CoryQNO0S5, CoryQNO06, CoryQNO07, CoryQNO08, CoryQNI13,
CoryQN14, CoryQT02, CoryLCO1, CoryLC02, CoryLC03, CorySLO1, CorySLO02,
CorySL03, CoryLCA1, CoryLCA2 va CoryLCA3 (Hinh 3.10).

Sau do, cac phan trng PCR-Cas tiép tuc duoc thue hién 1an luot voi cac cap
primer CasF18 + CasR27 (nhan dién Casl); CasF16 + CasR25 (nhan di¢n Cas6);
F1CasU3-4-5 + R1CasU3-4-5 (nhan dién Cas3, Cas4 va Cas5); CasF20 + CasR25
(nhan di¢n Cas3, Cas4); va cap primer CasF19 + CasR26 (nhéan dién Cas5) nhung
san pham thu dugc khong co bang DNA, chimg to cic MPL nam khong c6 cac gen
Casl, Cas6, Cas3, Cas4 hoac Cas).

San pham PCR véi cap primer CasF17 - CasR24 (Cas2) ciia 4 MPL dai dién
gdm: CoryDN39, CoryPKO01, CoryQNO1 va CorySL02 duogc giai trinh tu boi First
BASE (Singapore). Két qua giai trinh twy DNA cho thdy san pham PCR cua cac
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MPL c6 cung kich thudce 1a 759 bp trung khop voi kich thude gen Cas2 theo mo ta
ctia Déon va ctv (2014). Trinh ty gen Cas2 ctia 4 MPL hoan toan giéng nhau. Két
qua tim kiém su twong dong bang cong cu BLAST cho thay 4 MPL c6 do tuong
ddng tir 99,4% — 99,9% so voi cac mau nam C. cassiicola mang gen Cas2 da dugc
dang ky trén co so dir liéu GenBank (Phy luc 8). Pidu nay xac nhan va khang dinh

su hién dién cua gen Cas?2 trén 40 MPL trong s6 76 MPL da duoc nghién cuu.
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Hinh 3.10. Gel dién di san pham PCR khuéch dai gen Cas cta cac MPL nim C. cassiicola. (A) San pham PCR cta 76
MPL nam véi cip primer F1CasU1-2-6 va R1CasU1-2-6 dé nhan dién Cas!I, Cas2 va Cas6; (B) San pham PCR cta 76
MPL nim véi cap primer CasF17 va CasR24 dé nhan dién Cas?; (©) Téng hop 40 MPL nam co su hién dién cua gen
Cas2. Sb tha ty tir 1 dén 76 1a s6 th ty MPL ndm; MW 14 thang chuan 100 bp (Promega). Nong do gel 1%, dung dich
dién di TBE 1X, ngudn dién 70V, thoi gian dién di 45 phuat ¢ nhiét d6 28°C — 30°C.
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Trong nhiing nim gan ddy, cac nghién ciu vé da dang di truyén cia nam C.
cassiicola thudng c6 xu huéng quan tdm dén gen ma hoa doc tb cassiicolin (gen Cas)
bdi vi nhom gen nay dugce cho 1a c¢6 vai tro quan trong lién quan voi sy da dang di
truyén va tinh gdy bénh cta nam. Gen mi hoa doc td cassiicolin 1an dau tién dugc phat
hién va mo ta bdi Déon va ctv (2012a). C6 6 nhém gen Cas bao gdm Casl, Cas2,
Cas3, Cas4, Cas5, Cas6 d3 duoc phat hién trén cac MPL ndm C. cassiicola trén cay
cao su va mot sb cay ky chii khac, nhimg MPL nidm chua phét hién c6 gen Cas dugc
ky hi¢u 1a Cas0 (Déon va ctv, 2014).

Trinh ty cdc nhém gen Cas da dugc gidi ma va dang ky trén ngan hang dir li¢u
Genbank (Déon va ctv, 2012a; 2012b; 2014). Su khéc biét vé ciu triic giita cic nhom
gen Cas dugc xac dinh dua trén sy thay ddi acid amin trén ving N-terminal (chudi
peptide tin hiéu va lién két) va quan trong hon 1a viing C-terminal (chudi peptide ma
hoéa protein cassiicolin). Gen Cas2 khac véi Casl, Cas2, Cas3, Cas4, Cas5 boi su thay
thé 1 — 2 acid amin va khac dén 9 acid amin voi gen Cas6. Cho du vai trd va chiic
ning ciia mot s6 acid amin duoc biét 1a c6 kha ning phan tng v6i qua trinh hoat hoa
clia nAm nhung biéu hién cua cac dang protein cassiicolin ciia cdc nhom gen Cas khac
nhau van chua dugc rd (Bather va ctv, 2007; Déon va ctv; 2014). Két qua phan tich
trén toan bd hé gen cia MPL nim CCP (Cas/) bang mé hinh du doan dua trén k¥
thuat in silico cho thay c6 khoang 2.870 effector gia dinh, bao gdbm CAZymes, lipases,
peptidases, proteins bai tiét va enzymes trong hoat dong bién dudng thir cap ciia ndm
(Lopez va ctv, 2018). Trong khi d6, cassiicolin chi 1a mdt protein effector phan tr nhé
trong sd cac effector gia dinh ké trén, diéu niy cho thdy muc do da dang va phuc tap
ctia ndm C. cassiicola.

Nghién ctru nay di phat hién 40 MPL trong tong s6 76 MPL nam C. cassiicola
trén cay cao su ¢ Viét Nam c6 sy hién dién cua gen Cas2 (chiém ty 1€ 52,6%) va 36
MPL con lai khong phat hién gen Cas duoc ky hiéu 1a Cas0. Trong s6 17 MPL tao sac
t6 hong trén mdi trudng nudi cdy PSA, c6 8 MPL mang gen Cas2 va 9 MPL khong
phat hién gen Cas (Cas0). Lugc d6 mé ta sy phan bd dia Iy ciia phan nhém gen Cas

trén nam C. cassiicola tai cic vung dia ly khéc nhau dugc trinh bay tai Hinh 3.11.
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C6 sy khac biét kha rd vé kiéu di truyén mang gen Cas cua nhimg MPL nam C.
cassiicola trén ciy cao su tai Viét Nam so vdi cac két qua nghién ctru trude déy tai cac
qudc gia khac. Theo két qua nghién ciru ctia Déon va ctv (2014), cac gen Casl, Cas3,
Cas4, Cas5 dugc phéat hién trén cac MPL nam C. cassiicola tit cy cao su va Cas2,
Cas6 trén cac MPL nam tir cdy ky chu khac, duy nhat MPL CC04 mang gen Cas2 ¢
ngudn gdc tir cay cao su tai Trung Qudc. Tiép theo sau do, Liu va ctv (2015) da phat
hién gen Cas2, Cas5 trén 40 MPL ndm C. cassiicola thu thap tir cdy cao su va mot s6
cay ky chu khac tai Trung Qudc, trong d6 ¢6 6 MPL nim mang gen Cas2 cb ngudn
gdc tir cay cao su. Nhom tac gia di dén nhan dinh: nhitng mau ndm C. cassiicola trén
cdy cao su tai Trung Qudc c6 ngudn goc tir cac cay ky chu khac. Trong khi d6, Shuib
va ctv (2015) phat hién c¢6 13 MPL nim mang gen Cas5 va 1 MPL mang gen Cas4
trong s6 26 MPL nam C. cassiicola trén cdy cao su tai Malaysia. Nhu vay, két qua
nghién ciru tai Viét Nam cung v6i két qua cua nhimg nghién ctru trudc day tai cac
qudc gia khac da chi ra rang, sy da dang di truyén giira cdc nhom ndm mang gen Cas
khac nhau dugc thé hién rd qua su phan bd cta cac gen tai cac ving dia Iy khac nhau.
Gen Casl duoc tim théy trén cac MPL nam duoc thu thap tr cdy cao su tai Ghana,
Cameroon va Philippines, gen Cas3 va Cas4 dugc tim thiy trén cac MPL nim tai
Brazil, gen Cas5 dugc tim thay trén cic MPL nam tai Malaysia va Sri Lanka (Déon va
ctv, 2014). Gen Cas4 va Cas5 dugc tim thiy trén nhitng MPL nam tai Malaysia (Shuib
va ctv, 2015), gen Cas2 va Cas5 duoc tim thy trén nhimng MPL nim tai Trung Qudc
(Liu va ctv, 2015). Trong khi d6, gen Cas2 duoc tim thiy trén nhitng MPL nam tir cay

cao su tai Viét Nam.
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Hinh 3.11. Lugc d6 phan bo dia ly ctia cac phan nhom di truyén nam C. cassiicola
theo gen Cas. Cac s6 bén ngoai ngic don 13 s6 thtr ty mau nam, cac so bén trong

ngodc don la phan nhém gen Cas.
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Tuong tu hau hét cac nghién ctu trudc diy vé da dang di truyén cta nim C.
cassiicola, két qua nghién ctru cho thdy khong c6 mdi twong quan rd rét giita su da
dang hinh thai ciia cic MPL nam véi trinh ty ving rDNA-ITS hay chi thi phéan tir
SRAP ciing nhu 1a sy tdn tai cua gen Cas. Lugc dd mo ta su phan bd cac nhém di
truyén theo trinh ty ving rDNA-ITS, SRAP va gen Cas ciia cac MPL C. cassiicola
dugc trinh bay tai Hinh 3.12.

Khi so sanh két qua phan nhém di truyén cia cac MPL dya trén 3 chi thi phan
tir cho thay, trong phan nhom di truyén 2 theo chi thi phan tir SRAP c¢6 22 MPL nim
cling thudc phan nhém 2 theo trinh ty viing rDNA-ITS va cac MPL nay déu mang gen
Cas2. Tuy nhién, trong s6 54 MPL nam thudc phan nhom di truyén 1 theo chi thi phan
tir SRAP thi ¢c6 14 MPL nim thudc phan nhém di truyén 2, 24 MPL thudc phan nhom
di truyén 1 va 3 MPL thudc phan nhém di truyén 3 theo trinh ty ving rDNA-ITS,
trong d6 nhitng MPL ndm mang gen Cas2 va khong c6 gen Cas (Cas0) hién hién va
phan bd mét cach ngau nhién trong nhoém nay. Nhu vay, khi so sanh két qua phan
nhom di truyén ciia cic MPL ndm bang cic chi thi phan tir khac nhau (trinh ty ving

rDNA-ITS, SRAP va gen Cas) thi khong c6 su tuong quan phu hop gitta ching.
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Hinh 3.12. Lugc do phan bd dia 1y ciia cac phan nhom di truyén ndm C. cassiicola
theo chi thi phan tir IDNA-ITS, SRAP va CAS. Cac sb bén ngoai ngic don 1a s6 thir

te mau nam, cac so bén trong ngodc don 1a phan nhom di truyén.
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3.4. KHAO SAT TINH GAY BENH CUA 76 MPL NAM Corynespora cassiicola
TREN DONG VO TINH CAO SU RRIV 4 (MAN CAM BENH) VA PB 260
(CHONG CHIU BENH)

Tat ca 76 MPL déu giy bénh trén 2 DVT cao su RRIV 4 va PB 260. Mirc d6
gy bénh bién dong tir mirc nhe véi vét bénh nhé khong mau nam dudi vi tri ching
cho dén murc rat nang voi vét bénh 16n va hinh thanh sgi ndm trén vét chung.

Trén DVT RRIV 4, mtc d0 gy bénh cua 76 MPL bién thién tir mirc trung binh
cho dén rat nang v6i CSB tir 25,7% dén 100%. Trong d6 nhom gy bénh rat ning gdom
45 MPL véi CSB 76,4% — 100%, nhom gay bénh nang gém 18 MPL vo1 CSB 52,1% —
75,3%, nhoém gay bénh trung binh gém 13 MPL voi CSB 25,7% — 49,7% (Bang 3.9;
Phu bang 3, Phu luc).

Trén DVT PB 260, mic d§ gy bénh cia 76 MPL bién thién tr muc nhe cho
dén nang v6i CSB 12,7% — 74,3%. Trong d6 nhém gay bénh ning gom 35 MPL véi
CSB tir 50,7% dén 74,3%, nhom gay bénh trung binh gom 30 MPL vé&i CSB 26,7% —
49,7%, nhom gay bénh nhe gém 11 MPL véi CSB 12,5% — 24,7% (Bang 3.10; Phuy
bang 3, Phu luc).

Nhin chung, muc d6 giy bénh cia 76 MPL nam trén DVT RRIV 4 ning hon 16
rét so voi DVT PB 260. Trén DVT RRIV 4, ¢6 dén 63 MPL CSB > 51%, trong d6 10
MPL giy bénh & murc toi da (CSB 100%), 19 MPL CSB tir 90,6% dén 99,7%, 13 MPL
CSB tir 80,2% dén 88,9%, 10 MPL CSB tir 70,1% dén 78,5% va 11 MPL CSB tir
52,1% dén 69,1%. Trén DVT PB 260, c6 35 MPL CSB > 51%, trong d6 6 MPL co
CSB cao nhat tir 70,1% dén 74,3%, 29 MPL CSB tir 51% dén 69,8%. Két qua phan
tich thong ké CSB theo trac nghiém da doan Duncan duoc trinh bay & Phu bang 4 va
Phu luc 9.
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Bang 3.9. Mirc do giy bénh ctia ndim C. cassiicola trén 14 cao su DVT RRIV 4 &

thoi diém 7 ngay sau ching

Mikc dd gdy bénh S6 MPL Tén miu nim

CoryLK29, CoryDP08, CoryDP09, CoryDP10,
CoryDN21, CoryDN30, CoryPKO1, CoryBT09,
CoryQNO02, CoryQNO3, CoryQNO7,
CoryQN13, CoryLCO02

Trung binh 13

CoryLK33, CoryDT04, CoryBLO1, CoryTN13,
CoryDNO3, CoryDNO07, CoryDN12,

Nang 17 CoryDN24, CoryDN32, CoryGL02, CoryGLO03,
CoryBT06, CoryBTO08, CoryBT18, CoryQNO04,
CoryQTO01, CoryQTO03

CoryLKO02, CoryLK24, CoryLK27, CoryLK32,
CoryLK60, CoryDTO01, CoryDTO02, CoryDTO03,
CoryDTO05, CoryDP03, CoryDP04, CoryDP07,
CoryDP11, CoryTNO02, CoryTNO09, CoryTN10,
CoryTNI11, CoryDNO6, CoryDN13,
CoryDNI15, CoryDN23, CoryDN25,

Rét ning 46  CoryDN27, CoryDN39, CoryGLO1, CoryKTO1,
CoryKTO02, CoryKTO03, CoryKT04, CoryBT03,
CoryBT13, CoryBT17, CoryQNO1, CoryQNOS5,
CoryQNO06, CoryQNO8, CoryQN14,
CoryQT02, CoryLCO1, CoryLCO03, CorySLOI,
CorySL02, CorySLO03, CoryLCA1, CoryLCA2,
CoryLCA3
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Bang 3.10. Mtc do giy bénh cua nim C. cassiicola trén 14 cao su DVT PB 260 ¢

thoi diém 7 ngay sau ching

Mikc dd gdy bénh S6 MPL Tén miu nim
CoryLK24, CoryLK32, CoryDP04, CoryDP07,
Nhe 11 CoryDP08, CoryDP09, CoryBT06, CoryBTO0S,

CoryQNO03, CoryQNOS5, CorySLO03

CoryLK29, CoryLK60, CoryDT02, CoryDT04,
CoryDTO05, CoryBLO1, CoryDP11, CoryTN10,
CoryTNI11, CoryTN13, CoryDNO06, CoryDN13,
CoryDN24, CoryPKO01, CoryGLO1, CoryKTO02,
CoryBTO03, CoryBT13, CoryBT18, CoryQNO2,
CoryQNO04, CoryQNO06, CoryQNO7, CoryQN13,
CoryQN14, CoryQTO01, CoryLCO1, CoryLCO02,
CoryLCA2, CoryLCA3

Trung binh 30

CoryLKO02, CoryLK27, CoryLK33, CoryDTOI,
CoryDTO03, CoryDP03, CoryTNO02, CoryTNO09,
CoryDNO3, CoryDNO7, CoryDN10, CoryDN12,
CoryDN15, CoryDN21, CoryDN23, CoryDN?25,

Nang 35 CoryDN27, CoryDN30, CoryDN32, CoryDN39,
CoryGL02, CoryGLO03, CoryKTO01, CoryKTO03,
CoryKTO04, CoryBT09, CoryBT17, CoryQNOI,
CoryQNO08, CoryQT02, CoryQTO03, CoryLCO03,
CorySLO1, CorySL02, CoryLCA1
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Nam C. cassiicola c6 pho ky chii rong, gy bénh trén nhiéu cay ky chii khac
nhau. Qu4 trinh tién hoa ciia ndm C. cassiicola c¢6 lién quan truc tiép voi sy bién
thién thay d6i muc do gay bénh ctia cac MPL nAm. Mot s6 nghién ciru cho thiy anh
hudng ciia ngudn gbe ky chu hodc ving dia 1y dén tinh gy bénh cta cac miu ndm
(Saha va ctv, 2002; Cutrim va Silva, 2003; Atan va Hamid, 2003; Silva va ctv,
2003; Oktavia va ctv, 2017). Mot s6 nghién ciru khac cho thay nhitng MPL ndm c6
cing ngudn goc ky chil hodc cing phan nhém di truyén nhung kha ning giy bénh
rat khac biét, mot MPL c6 thé gay bénh manh cho ky cha nay nhung gay bénh nhe
hoac khong gay bénh trén ky chu khac (Furukawa va ctv, 2008; Dixon va ctv, 2009;
Shimomoto va ctv, 2011). Cac nodi nam hay phan nhom di truyén ndm C. cassiicola
thuong biéu hién tinh gay bénh & muc do cao thép khac nhau trén mot DVT cao su
(Nguyen Anh Nghia va ctv, 2008; Oktavia va ctv, 2017). Trong nhiéu truong hop,
mdt MPL c6 kha nang gdy bénh manh véi mdt hodc vai DVT cao su nay ma khong
gay bénh hodc gay bénh nhe véi cac DVT cao su khac.

Trong nghién ctru ndy, 76 MPL C. cassiicola thudc cic phan nhém di truyén
va ving dia ly khac nhau dugc khao sat mirc do gay bénh trén DVT RRIV 4 (man
cam bénh) va PB 260 (chdng chiu bénh). Tat ca 76 MPL déu gay bénh trén 2 DVT
cao su v6i muc do bién thién rat 16n. Mot s6 MPL gay bénh rat ning trén RRIV 4
nhung giy bénh & micc nhe trén PB 260 gom co: CoryLK24, CoryLK32,
CoryDP04, CoryDP07, CoryQNO5 va CorySLO03. Nguoc lai, mot s6 MPL gy bénh
nang trén DVT PB 260 nhung gdy bénh & mirc trung binh trén RRIV 4 nhu:
CoryDN10, CoryDN21, CoryDN30 va CoryBT09. Piéu nay hé 1o ¢ su tuong tac
giita tac nhan gay bénh (MPL nam) véi cdy ky chi (DVT cao su).

Trong s6 46 MPL giy bénh rat ning trén DVT RRIV 4, xét theo phan nhém
di truyén dya trén trinh ty ving rDNA-ITS: ¢6 17/38 MPL (nhém 1), 21/35 MPL
(nhém 2) va 3/3 MPL (nhém 3); dua trén chi thi SRAP: ¢6 29/54 MPL (nhom 1) va
16/22 MPL (nh6ém 2); xét theo phan nhom gen Cas: c6 26/40 MPL (nhom Cas?2) va
19/46 MPL (nhém Cas0) gy bénh rat ning trén DVT nay. Pong thoi xét theo ving
dia ly: c6 22/39 MPL (vung Bong Nam B9), 23/37 MPL (cac vung Tay Nguyén,
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Mién Trung va Mién Nui Phia Bic) gdy bénh rat ning trén DVT RRIV 4. Trong s
35 MPL gy bénh ning trén DVT PB 260, xét theo phan nhom di truyén dya trén
trinh ty vung rDNA-ITS: c6 20/37 MPL (nhém 1), 14/36 MPL (nhom 2) va 1/3
MPL (nhém 3); dua trén chi thi SRAP: c6 26/54 MPL (nhom 1) va 9/22 MPL
(nhém 2); xét theo phan nhém gen Cas: c6 19/40 MPL (nhom Cas?2) va 16/46 MPL
(nhém Cas0) gy bénh ning trén DVT nay. DPong thoi xét theo ving dia 1y: co
20/39 MPL (ving Pong Nam Bo), 15/37 MPL (ving Tay Nguyén, Mién Trung va
Mién Nui Phia Bic) giy bénh ning trén DVT PB 260. Nhu vay, c6 su khac biét rat
16 vé mirc 46 gay bénh cua nhitng MPL ndm thudc cing mot nhom di truyén hay
ving dia 1y d6i voi mdi DVT cao su, két qua nay kha phu hop v6i nghién ctru trude
day cua Furukawa va ctv (2008); Dixon va ctv (2009); Shimomoto va ctv (2011).
Trong s6 36 MPL khong phat hién gen Cas (Cas0), ¢6 nhiéu MPL giy bénh ning
trén ca 2 DVT cao su. Diéu nay cho thay, cé thé con ton tai nhitng nhém gen Cas
khac chua dugc biét dén va/hodc cassiicolin khong phai 13 tic nhan duy nhét tac
dong mang tinh quyét dinh véi mirc do gy bénh cia MPL ndm C. cassiicola.

Tur céc két qua phan tich da dang di truyén ctia 76 MPL ndm C. cassiicola
dua trén ddc diém hinh thai, trinh tu vung rDNA-ITS, chi thi phan tir SRAP, phan
nhom theo su hi¢n dién cua gen Cas va khao sat mic d§ gay bénh cuia nhing MPL
nay trén 2 DVT cao su RRIV 4 va PB 260. Sau (6) MPL nam da dugc chon dai dién
cho cac phan nhom di truyén va viing dia 1y dé danh gia tinh gy bénh trén 12 DVT
cao su & diéu kién in vivo trong phong thi nghiém va chiing bénh trong nha luéi.

3.5. PANH GIA TiNH GAY BENH CUA 6 MPL NAM Corynespora cassiicola
PAI DIEN CHO CAC PHAN NHOM DI TRUYEN VA VUNG PIA LY KHAC
NHAU TREN 12 DVT CAO SU

3.5.1. Piéu ki¢n phong thi nghiém

Tat ca 6 MPL ndm C. cassiicola déu gdy bénh trén 12 DVT cao su thir
nghiém. O thoi diém 3 ngay sau lay bénh, triéu chimg nim xam nhiém gy bénh
trén 1a da dugc ghi nhan. Thoi diém 7 ngdy sau chung, triéu ching rd rét voi vét

bénh 16n va hinh thanh soi nidm tir vét ching trén 14 ctia nhiéu DVT cao su. Mt d6



102

gdy bénh cia 6 MPL nidm duoc thé hién qua CSB trén 12 DVT cao su duoc trinh
bay tai Bang 3.11.

Mitc do gy bénh trung binh cia mdi MPL trén 12 DVT cao su bién thién tir
mirc trung binh dén ning véi CSB trung binh tir 48,2% dén 69,4%. MPL CorySL02
gdy bénh manh nhét véi CSB trung binh 69,4%, ké dén la cac MPL CoryDP03,
CoryKT04, CoryBT17 va CoryLKO02 v&i CSB trung binh tir 57,8% dén 62,1%,
MPL CoryDN39 gay bénh thap nhit c6 CSB trung binh 48,2%. Bén canh d6, murc
do nhiém bénh trung binh cua mdi DVT cao su d6i v6i 6 MPL nidm bién thién tur
mirc trung binh dén rat ning (CSB trung binh 31,7% — 94,6%). DVT RRIV 4 nhiém
bénh ¢ muc rat ning v4i tit ca 6 MPL nam (CSB trung binh 94,6%), RRIV 1 va
RRIV 106 nhiém bénh & mic rat nang véi MPL CoryDP03 va CorySL02, nhiém
ning véi cac MPL khac, cac DVT PB 255, RRIV 209 nhiém bénh ¢ mirc ning
(CSB trung binh 64,7% — 69,0%), cac DVT PB 312, nhiém bénh & muc trung binh
(CSB trung binh 43,9% — 58,4%), DVT RRIV 109 va RRIV 124 nhiém bénh & mtrc
nhe dén trung binh véi CSB trung binh tir 31,7% dén 38,7% (Bang 3.11).

Két qua phan tich bién luong (GLM, General Linear Model Analysis) cho
thdy, c6 tuong tac gitta hai yéu tb MPL va DVT 1én muc d6 gy bénh ciia ndim (Phu
luc 10). Piéu nay mang ¥ nghia 1a nhimg MPL ndm c6 muc d6 giy bénh khic nhau
d6i voi nhimg DVT cao su (mot MPL c¢6 thé gay bénh manh trén DVT nay nhung
gy bénh nhe trén DVT khéc), va mirc d6 man cam cua nhitng DVT cao su 1a khac
nhau d6i v6i mbéi MPL (mét DVT cao su c¢6 thé man cam véi MPL nay nhung
khang hodc “chéng chiu” voi MPL khéc). Theo Abebe (2000), khi két qua phén tich
c6 tuwong tac giita 2 yéu t6, can c6 thém budce phan tich xét riéng tac dong cia ting
yéu to dé thay rd hon tac dong cia timg yéu td dén chi tiéu quan tric. Do do, trong
thi nghiém nay, mic d6 gy bénh ciia mbéi MPL nam duoc phan tich riéng trén 12
DVT cao su, dong thoi mitc do nhiém bénh cta mdi DVT cao su duoc phan tich
riéng trén 6 MPL ndm (Bang 3.11; Két qua phan tich thong ké CSB theo tric

nghiém da doan Duncan duogc trinh bay ¢ Phu bang 5 va Phu luc 10).
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Mirc d6 gy bénh xét theo timg MPL nam trén 12 DVT cao su (Bang 3.11, 6
liéu duoc xép theo cot) nhu sau: (1) MPL CoryLK02 giy bénh rat ning trén DVT
RRIV 4 (CSB 100%), nang trén PB 260, RRIV 114, PB 255, RRIV 209, RRIV 106,
RRIV 1 (CSB 63,5% — 72,6%), trung binh trén RRIV 124, RRIV 206, RRIV 230
(CSB 30,9% — 41,3%) va gay bénh nhe trén RRIV 109 (CSB 25,3%); (2) MPL
CoryDP03 giy bénh rat ning trén DVT RRIV 106, RRIV 4, RRIV 1 (CSB 83,7% —
92,0%), nang trén RRIV 114, RRIV 206, PB 255, RRIV 209 (CSB 61,8% — 74,7%),
trung binh trén RRIV 124, RRIV 230, RRIV 109, PB 312, PB 260 (CSB 35,1% —
50,3%); (3) MPL CoryDN39 giy bénh rat ning trén RRIV 4 (CSB 86,8%), ning
trén RRIV 1, RRIV 106, PB 255 (CSB 56,9% — 66,7%), trung binh trén PB 312,
RRIV 230, RRIV 109, RRIV 124, PB 260, RRIV 114, RRIV 209, RRIV 206, (CSB
26,4% — 41,7%); (4) MPL CoryKT04 gay bénh rat nang trén RRIV 4 (CSB 99,7%,
CBTB 4,0), nang trén PB 312, RRIV 230, RRIV 106, RRIV 209, RRIV 114, RRIV
1 (CSB 57,6% — 72,9%), trung binh trén RRIV 124, RRIV 109, RRIV 206, PB 255,
PB 260, (CSB 28,5% — 46,5); (5) MPL CoryBT17 gy bénh rat nang trén RRIV 4
(CSB 91,7%), nang trén, PB 260, PB 255, RRIV 106, RRIV 1, RRIV 209, (CSB
55,6% — 74,0%), trung binh trén RRIV 109, RRIV 124, PB 312, RRIV 114, RRIV
230, RRIV 206 (CSB 27,1% — 48,6%); (6) MPL CorySL02 gay bénh rat nang trén
RRIV 209, RRIV 1, RRIV 106, RRIV 4 (CSB 79,2% — 99,7%), nang trén RRIV
114, RRIV 206, RRIV 124, PB 312, PB 260, PB 255 (CSB 58,3% — 75%), trung
binh trén RRIV 109, RRIV 230 (CSB 34,0% — 50%).

Mirc d6 man cam bénh xét theo timg DVT cao su véi 6 MPL ndm (Bang
3.11, s6 liéu duoc xép theo hang) nhu sau: (1) RRIV 1 nhidm bénh rat ning khi
duoc chiing bénh bdi MPL CorySL02, CoryDP03 (CSB 85,8% — 92,0%), nhiém
nang bdi CoryDN39, CoryBT17, CoryLK02, CoryKT04 (CSB 56,9% — 72,9%); (2)
RRIV 106 nhiém bénh rit ning véi MPL CoryDP03, CorySL02 (CSB 83,7% —
94,4%), nhiém ning voi CoryDN39, CoryKT04, CoryBT17, CoryLK02 (CSB
66,7% — 71,2%); (3) RRIV 109 nhiém bénh & murc trung binh véi MPL CoryBT17,
CoryKTO04, CoryDN39, CorySL02, CoryDP03 (CSB 27,1% — 41,3%), nhiém nhe
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véi CoryLKO02, (CSB 25,3%); (4) RRIV 114 nhiém bénh ning véi MPL CorySL02,
CoryDP03, CoryLK02, CoryKT04 (CSB 58,3% — 69,1%), nhiém trung binh v&i
CoryDN39, CoryBT17 (CSB 45,5% — 47,2%); (5) RRIV 124 nhiém bénh ning khi
duoc ching bénh béi MPL CorySL02 (CSB 61,5%), nhiém trung binh béi
CoryKTO04, CoryDN39, CoryDP03, CoryBT17, CoryLKO02 (CSB 28,5% — 39,6%);
(6) RRIV 206 nhiém ning véi MPL CoryDN39, CoryBT17, CorySLO02, CoryDP03
(CSB 50,7% — 66,3%), nhiém trung binh véi CoryLK02 CoryKT04, (CSB 39,9% —
44,4%); (7) RRIV 209 nhiém ning vdi MPL CoryKT04, CoryLK02, CoryBT17,
CoryDP03, CorySL02 (CSB 68,4% — 79,2%), nhiém trung binh véi CoryDN39
(CSB 47,2%); (8) RRIV 230 nhiém ning bdi MPL CoryKT04 (CSB 62,8%), nhiém
trung binh béi CoryDN39, CoryDPO03, CoryLKO02, CoryBT17, CorySL02 (CSB
28,1% — 50,0%); (9) PB 255 nhiém ning véi MPL CoryBT17, CoryDN39,
CoryLK02, CoryDP03, CorySL02 (CSB 58,3% — 75,0%), nhiém trung binh véi
CoryKT04, (CSB 46,5%); (10) PB 312 nhiém ning véi MPL CoryKT04, CorySL02
(CSB 57,6% — 63,9%), nhiém trung binh v&i CoryDN39, CoryLK02, CoryDP03,
CoryBT17, (CSB 26,4% — 41,7%); (11) PB 260 nhiém ning béi MPL CoryBT17,
CoryLKO02, CorySL02 (CSB 55,6% — 71,2%), nhiém trung binh bdi CoryDN39,
CoryKTO04, CoryDP03, (CSB 41,7% — 50,3%); (12) RRIV 4 nhiém bénh ning véi
ca 6 MPL ném, CSB tir 86,8% dén 100%.



Bang 3.11. Mirc d6 gdy bénh cta 6 MPL nim trén 14 cit roi ciia 12 DVT cao su ¢ thoi diém 7 ngay sau ching
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Mau phan lap ndm

CoryLK02 CoryDPO03 CoryDN39 CoryKTO04 CoryBT17 CorySL02 TB
bvI CSB CSB CSB CSB CSB CSB (DVT)
%) MGB %) MGB %) MGB %) MGB %) MGB %) MGB
RRIV 1 72,6 Nang 92,0 RN 56,9 Nang 72,9 Nang 70,8 Nang 85,8 RN 75,2
RRIV 106 71,2 Nang 83,7 RN 66,7 Nang 68,1 Nang 69,4 Nang 944 RN 75,6
RRIV 109 25,3 Nhe 41,3 TB 309 TB 31,3 TB 27,1 TB 340 TB 31,7
RRIV 114 68,4 Nang 61,8 Nang 45,5 TB 69,1 Nang 472 TB 58,3 Nang 58,4
RRIV 124 396 TB 35,1 TB 31,3 TB 28,5 TB 36,1 TB 61,5 Nang 38,7
RRIV 206 399 TB 66,3 Nang 50,7 Nang 444 TB 54,2 Nang 59,7 Nang 52,5
RRIV 209 70,5 Nang 74,7 Nang 47,2 TB 68,4 Nang 74,0 Nang 79,2 Nang 69,0
RRIV 230 43,1 TB 36,1 TB 28,1 TB 62,8 Nang 48,6 TB 50,0 TB 44,8
PB 255 69,1 Nang 72,6 Nang 66,7 Nang 46,5 TB 58,3 Nang 75,0 Nang 64,7
PB 312 309 TB 41,7 TB 264 TB 57,6 Nang 43,1 TB 63,9 Nang 43,9
PB 260 63,5 Nang 50,3 TB 41,7 TB 49,0 TB 55,6 Nang 71,2 Nang 55,2
RRIV 4 100,0 RN 89,6 RN 86,8 RN 99,7 RN 91,7 RN 99,7 RN 94,6
TB
57,8 62,1 48,2 58,2 56,3 69,4
(MPL)

*MGB: Mtic gdy bénh; TB: trung binh; RN: rat ning.



106

000000
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RRIV 209 RRIV 230  PB 255 PB 312 PB 260 RRIV 4
Hinh 3.13. Mtc d9 xAm nhiém va gdy bénh cia MPL CoryLKO02 trén

14 cat roi ctia 12 DVT cao su ¢ thoi diém 7 ngdy sau ching. Ghi chi

bén dudi mdi 14 1a tén DVT cao su.
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RRIV209 RRIV230 PB255 PB 312 PB 260 RRIV 4
Hinh 3.14. Mtc d6 xAm nhiém va gy bénh cia MPL CoryDPO03 trén

14 cat roi ciial2 DVT cao su ¢ thoi diém 7 ngay sau chung. Ghi chi

bén dudi mdi 14 1a tén DVT cao su.
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RRIV 209  RRIV 230 PB 255 PB 312 PB 260 RRIV 4
Hinh 3.15. Muc d6 xAm nhiém va gy bénh cia MPL CoryDN39 trén

14 cat roi ciial2 DVT cao su & thoi diém 7 ngay sau chung. Ghi chi

bén dudi mdi 14 1a tén DVT cao su.
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RRIV 209 RRIV 230 PB 255 PB 312 PB 260 RRIV 4
Hinh 3.16. Mtc do xAm nhiém va gdy bénh cia MPL CoryKT04 trén

14 cat roi ciial2 DVT cao su ¢ thoi diém 7 ngay sau chung. Ghi chi

bén dudi mdi 14 1a tén DVT cao su.
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RRIV 209  RRIV 230 PB 255 PB 312 PB 260 RRIV 4
Hinh 3.17. Mtc d6 xAm nhiém va gy bénh cia MPL CoryBT17 trén

14 cat roi ciial2 DVT cao su & thoi diém 7 ngay sau chung. Ghi chi

bén dudi mdi 14 1a tén DVT cao su.
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RRIV 209 RRIV 230 PB 255 PB 312 PB 260 RRIV 4
Hinh 3.18. Mtrc d6 xam nhiém va giy bénh ctia MPL CorySLO02 trén

14 cat roi ciial2 DVT cao su ¢ thoi diém 7 ngay sau chung. Ghi chi

bén dudi mdi 14 1a tén DVT cao su.
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3.5.2. Piéu kién nha luéi

Sau (6) MPL nam C. cassiicola déu gdy bénh trén 12 DVT cao su RRIV 1,
RRIV 106, RRIV 109, RRIV 114, RRIV 124, RRIV 206, RRIV 209, RRIV 230, PB
255, PB 312, PB 260 va RRIV 4. O thoi diém 3 ngiy sau lay bénh tri¢u chirmg nam
xam nhiém gy bénh trén 1 da duoc ghi nhan. Thoi diém 10 ngay sau lay bénh tridu
chtng 1 rét dang ddm vién vang hodc tham den doc gan 14 trén cac DVT bi nhiém
nang, tham chi giy rung 14 trén DVT RRIV 4.

Chi s6 bénh trung binh ctia mdi MPL trén 12 DVT cao su bién thién tir
16,9% dén 32,8%. MPL CorySL02 gay bénh manh nhét véi CSB trung binh 32,8%,
ké dén 1a cac MPL CoryDP03, CoryKT04, CoryBT17 va CoryLK02 v&i CSB trung
binh tir 18,7% dén 24,2%, MPL CoryDN39 giy bénh thip nhat (CSB trung binh
16,9%). Bén canh d6, muic 6 nhiém bénh trung binh ctia mdi DVT cao su dbi véi 6
MPL nédm véi CSB bién thién tir 6,4% dén 95,4%. DVT RRIV 4 nhiém bénh ¢ mirc
rit nang v&i tit ca 6 MPL nam (CSB trung binh 1én dén 95,4%), ké dén 1a DVT
RRIV 1, RRIV 106 nhiém bénh ¢ mic trung binh (CSB trung binh 32,6% — 33,7%),
cic DVT RRIV 209, PB 312, RRIV 124, RRIV 109, PB 260, RRIV 114 nhiém
bénh & muc nhe (CSB trung binh 6,4% — 19,2%) (Bang 3.12).

Két qua phan tich bién luong (GLM, General Linear Model Analysis) cho
thdy, c6 twong tac giira hai yéu t&6 MPL va DVT Ién CSB (Phu lyc 11). Trong thi
nghiém nay, mirc d6 giy bénh cia mdi MPL nam duoc phan tich riéng trén 12 DVT
cao su, déng thdi mic dd nhiém bénh cua mdi DVT cao su dugc phan tich riéng
trén 6 MPL nidm. Két qua phén tich thong ké CSB theo tric nghiém da doan Duncan
duogc trinh bay & Phu bang 6 va Phy luc 11.

Mirc d6 gy bénh xét theo timg MPL nam trén 12 DVT cao su (Bang 3.12, s6
lidu xép theo cot) nhu sau: (1) MPL CoryLKO02 giy bénh rat nang trén DVT RRIV
4 (CSB 94,0%), trung binh trén RRIV 1 (CSB 28,0%) va gdy bénh nhe trén cac
DVT khéac (CSB 4,7% — 19,3%); (2) MPL CoryDP03 gay bénh rat nang trén DVT
RRIV 4 (CSB 96,0%), trung binh trén RRIV 230, RRIV 114, RRIV 1, RRIV 106
(CSB 30,0% — 45,3%), gay bénh nhe trén PB 260, RRIV 124, RRIV 206, RRIV
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209, RRIV 109, PB 312, PB 255 (CSB 4,7% — 8,7%); (3) MPL CoryDN39 gay
bénh rat nang trén RRIV 4 (CSB 94,7%), trung binh trén RRIV 1 (CSB 28,0%) va
gdy bénh nhe trén cac DVT khac (CSB 5,3% — 15,3%); (4) MPL CoryKT04 gay
bénh rét nang trén RRIV 4 (CSB 96,0%), trung binh trén RRIV 106, RRIV 1 (CSB
45,3% — 46,0%) va gay bénh nhe trén cac DVT khéac (CSB 6,0% — 16,7%); (5)
MPL CoryBT17 giy bénh rat ning trén RRIV 4 (CSB 96,7%), trung binh trén
RRIV 114 (CSB 30,0%) va gay bénh nhe trén cac DVT khac (CSB 6,0% — 19,3%).
(6) MPL CorySL02 gy bénh rat ning trén RRIV 4 (CSB 95,3%), ning trén RRIV
106 (CSB 54,0%), trung binh trén PB 260, RRIV 114, RRIV 206, PB 255, RRIV
230, RRIV 1 (CSB 20,7% — 43,3%) va gay bénh nhe trén RRIV 209, RRIV 109, PB
312, RRIV 124 (CSB 11,3% — 17,3%).

Két qua phan tich thong ké CSB theo trac nghiém da doan Duncan cho thay
muc dé gay bénh cia MPL CoryLKO02 trén 12 DVT cao su dugc phan tach thanh 7
nhom, CoryDN39 duogc xép thanh 5 nhom, CoryKTO04 dugc xép thanh 4 nhom,
CoryBT17 duoc xép thanh 6 nhém va CorySLO02 dugc xép thanh 7 nhém. Cé sy
khac biét rat c6 y nghia vé mirc do gy bénh ciia mdi MPL nam trén cac DVT cao
su (Phu bang 6 va Phy luc 11).

Mitc d6 méin cam bénh xét theo timg DVT cao su véi 6 MPL ndm (Bang
3.12, s6 liéu xép theo hang) nhu sau: (1) RRIV 1 nhiém bénh ning khi duoc ching
bénh béi MPL CoryDP03, CoryKT04, CorySL02 (CSB 41,3% — 46,0%), nhiém
trung binh CoryLK02, CoryDN39 (CSB 28%) va nhiém nhe béi CoryBT17 (CSB
15,3%); (2) RRIV 106 nhiém bénh ning v6i MPL CoryDP03, CoryKT04,
CorySL02 (CSB 45,5% — 54,0%), nhiém nhe v&i CoryDN39, CorySL02, CoryBT17
(CSB 12,7% — 19,3%); (3) RRIV 109 nhiém bénh & muc nhe voi 6 MPL nim (CSB
53% — 14,7%); (4) RRIV 114 nhiém ¢ mirc trung binh v6i MPL CorySL02,
CoryBT17, CoryDP03 (CSB 22,0% — 31,3%), nhiém nhe véi CoryDN39,
CoryKTO04, CoryLKO02 (5,3% — 19,3%); (5) RRIV 124 nhiém bénh & mtc nhe véi 6
MPL nim (CSB 6,0% — 17,3%); (6) RRIV 206 nhiém trung binh véi MPL
CorySL02 (CSB 31,3%), nhiém nhe véi 5 MPL con lai (CSB 4,7% — 15,3%); (7)
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RRIV 209 nhiém bénh & mic nhe v§i 6 MPL ndm (CSB 4,7% — 11,3%); (8) RRIV
230 nhiém trung binh béi MPL CoryDP03, CorySL02 (CSB 30,0% — 31,3%),
nhiém nhe trén 4 MPL con lai (CSB 4,7% — 13,3%); (9) PB 255 nhiém bénh trung
binh véi MPL CorySL02 (CSB 32,0%), nhiém nhe trén 5 MPL con lai (CSB 8,7% —
16,7%); (10) PB 312 nhiém bénh & muc nhe véi 6 MPL nim (CSB 4,7% — 11,3%);
(11) PB 260 nhiém bénh trung binh véi MPL CorySL02 (CSB 20,7%), nhiém nhe
trén 5 MPL con lai (CSB 4,7% — 11,3%); (12) RRIV 4 nhiém bénh nang véi 6 MPL
nam (CSB tir 94,0% dén 96,7%).

Nhu vdy, nhitng MPL ndm c6 mic do gdy bénh khac nhau dbi véi nhing
DVT cao su (mdt MPL c6 thé gay bénh ning trén DVT nay nhung giy bénh nhe
trén DVT khac), va mic d0 man cam cta nhitng DVT cao su la khac nhau ddi véi
mdi MPL (mét DVT cao su c6 thé min cam voi MPL nay nhung khang hoic
“chéng chiu” vdi MPL khac).

Kiém tra ndm bénh trén triéu chung bénh: Sau khi quan tric mirc d6 nhiém
bénh trén cac DVT cao su, trong mdi nghiém thirc 1y ngiu nhién 3 vét bénh dé tai
phan lap trén moi trudng MEA. Tong s6 vét bénh dugc kiém tra 13 216 vét bénh, ty

1¢ tai phan lap duoc ndm C. cassiicola 12 100%.
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Bang 3.12. Mtc d6 gy bénh ctia 6 MPL ndm trén 12 DVT cao su trong nha ludi & thoi diém 10 ngay sau lay bénh

Mau phén lap ndm

CoryLK02 CoryDPO03 CoryDN39 CoryKTO04 CoryBT17 CorySLO02 TB
bVI CSB CSB CSB CSB CSB CSB (DVT)
%) MGB %) MGB %) MGB %) MGB %) MGB %) MGB
RRIV 1 28,0 TB 41,3 TB 28,0 TB 46,0 TB 15,3 Nhe 433 TB 33,7
RRIV 106 18,7 Nhe 45,3 TB 12,7  Nhe 453 TB 19,3 Nhe 54,0 Nang 32,6
RRIV 109 10,7 Nhe 7,3 Nhe 53 Nhe 10,7  Nhe 9,3 Nhe 14,7  Nhe 9,7
RRIV 114 19,3 Nhe 31,3 TB 53 Nhe 7,3  Nhe 30,0 TB 220 TB 19,2
RRIV 124 8,0 Nhe 6,0 Nhe 11,3 Nhe 7,3  Nhe 6,0 Nhe 17,3  Nhe 9,3
RRIV 206 15,3 Nhe 6,0 Nhe 53 Nhe 7,3  Nhe 4,7 Nhe 31,3 Nhe 11,7
RRIV 209 5,3 Nhe 6,7 Nhe 53 Nhe 4,7  Nhe 5,3 Nhe 11,3 Nhe 6,4
RRIV 230 13,3 Nhe 30,0 TB 8,7 Nhe 6,0  Nhe 4,7 Nhe 36,7 Nhe 16,6
PB 255 10,0 Nhe 8,7 Nhe 15,3 Nhe 16,7 Nhe 13,3 Nhe 32,0 Nhe 16,0
PB 312 4,7 Nhe 7,3 Nhe 4,7 Nhe 8,0  Nhe 11,3 Nhe 15,3 Nhe 8,6
PB 260 7,3 Nhe 4,7 Nhe 6,0 Nhe 11,3 Nhe 8,7 Nhe 20,7 Nhe 9,8
RRIV 4 94,0 RN 96,0 RN 94,7 RN 96,0 RN 96,7 RN 95,3 RN 95,4
TB
(MPL) 19,6 24,2 16,9 22,2 18,7 32,8

*MGB: Mtic gdy bénh; TB: trung binh; RN: rat ning.
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RRIV 4 RRIV 1 RRIV 106
Hinh 3.19. Mtc d6 gay bénh cua MPL CoryLKO02 trén DVT RRIV 4, RRIV 1
va RRIV 106 trong nha luéi & thoi diém 10 ngay sau 1y bénh.

RRIV 106
Hinh 3.20. Mtc d¢ gay bénh cia MPL CoryDPO03 trén DVT RRIV 4, RRIV 1
va RRIV 106 trong nha luéi & thoi diém 10 ngay sau 1y bénh.

RRIV 4 RRIV 106
Hinh 3.21. Mutc d6 gay bénh cia MPL CoryDN39 trén DVT RRIV 4, RRIV 1
va RRIV 106 trong nha luéi & thoi diém 10 ngay sau 1y bénh.



RRIV 1 RRIV 106
Hinh 3.22. Mutc d¢ gay bénh cia MPL CoryKT04 trén DVT RRIV 4, RRIV 1

RRIV 4 RRIV 1 RRIV 106
Hinh 3.23. Muc d¢ gay bénh cuia MPL CoryBT17 trén DVT RRIV 4, RRIV 1

va RRIV 106 trong nha luéi & thoi diém 10 ngay sau 1y bénh.

RRIV 4 RRIV 1 RRIV 106
Hinh 3.24. Muc d¢ gay bénh cia MPL CorySL02 trén DVT RRIV 4, RRIV 1
va RRIV 106 trong nha luéi & thoi diém 10 ngay sau 1y bénh.



115

Nhin chung, mirc 6 gay bénh ctia 6 MPL ndm C. cassiicola trén 12 DVT
cao su khi dugc ching bénh ¢ diéu kién nha ludi thip hon so véi két qua ching
bénh trén 1a cit roi ¢ didu kién phong thi nghiém. Két qua ¢ hai diéu kién thi
nghiém c6 cung xu huéng vé mic do gay bénh ciia mdi MPL ndm trén cic DVT
cao su. MPL CorySLO02 dugc danh gia 1a c6 kha ning xAm nhiém manh nhat, ké dén
1a CoryDP03, CoryKT04, CoryLK02, CoryBT17, cubi cung 1a CoryDN39. Trong
s 6 mau nadm nghién ciru, MPL CorySL02 khong nhiing xam nhiém, giy bénh rat
nang trén RRIV 4 ma con giy bénh nang trén RRIV 1, RRIV 106 va gay bénh &
murc trung binh trén nhiéu DVT khéac. Trong khi, MPL CoryDN39 chi c6 kha ning
xam nhiém, gy bénh rat ning trén RRIV 4, giy bénh trung binh trén RRIV 1 va
gdy bénh nhe trén cac DVT con lai. Mat khéc, xét theo mirc 4o man cam cua DVT
cao su thi RRIV 4 13 man cam nhét (nhiém bénh & murc rat nang voi 6 MPL nam
trong cd hai diéu kién thi nghi¢m), ké dén 1a RRIV 1, RRIV 106 nhiém bénh ¢ mirc
trung binh trong diéu kién nha ludi v6i nhiéu MPL nam. Trong khi d6, cic DVT
khac bao gom: PB 255, RRIV 114, RRIV 109, RRIV 124, RRIV 206, RRIV 209,
RRIV 230, PB 312, PB 260 thé hién 1a gidng “chéng chiu bénh” véi CSB & mirc
thap trén nhiéu MPL ndm ¢ diéu kién nha ludi.

Trong s6 12 DVT duoc st dung dé danh gia mirc d6 man cam véi cac MPL
ndm C. cassiicola trong luan an nay, DVT RRIV 4 va PB 260 da duoc Tap doan
Cong nghiép Cao su Viét Nam khuyén cdo khong phat trién dién tich trong méi tir
nam 2008 (dbi véi RRIV 4) va tir nam 2015 (ddi véi PB 260). Muoi (10) DVT cao
su con lai déu thudc co cau giéng Bang I, Bang II giai doan 2016 — 2020, mot sb
DVT c6 trién vong tiép tuc trong co cdu gidng giai doan 2021 — 2025. Tur két qua
thu dugc, xét riéng trén goc do quan 1y bénh rung 14 Corynespora, mot sb dé xuat vé
viéc khuyén cdo phat trién dién tich trong méi cac DVT cao su nay nhu sau: (1) Dbi
vé6i DVT RRIV 1, nén han ché mé rong di¢n tich tréng mdi bdi 18 DVT nay da
dugc trong phd bién trén quy mo dai tra trén khip cac ving trong tir ndm 2011 dén
nay. Mac du trong thuc té san xuét, chua ghi nhan dot dich bénh rung I

Corynespora xay ra trén DVT nay nhung diéu déng lo ngai 1a RRIV 1 d3 bi nhiém
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bénh & muc trung binh véi 5/6 MPL nam thudc cac phan nhém di truyén va ving
dia Iy khac nhau ¢ diéu kién nha ludi; (2) Pbi v6i DVT RRIV 106, khong nén
khuyén c4o trong tai tinh Son La néi riéng va Mién Nui Phia Bac noi chung vi c6 su
t6n tai cac mau nAm cung nhém di truyén véi MPL CorySL02. Pdng thoi nén han
ché dién tich trong m&i RRIV 106 tai tinh Binh Phudc va KonTum noi ¢6 sy hién
dién cta cac nhdm nam gay bénh manh trén DVT nay; (3) Pdi véi DVT RRIV 114,
nén han ché dién tich tréng méi DVT cao su nay tai tinh Binh Thuan va Mién Nui
Phia Bic. (4) Pbi voi cac DVT PB 255, RRIV 109, RRIV 124, RRIV 206, RRIV
209, RRIV 230 va PB 312 di thé hién 1a gidng “chéng chiu bénh” nén tiép tuc dua
vao khuyén cao trong co cdu giéng trong giai doan tiép theo, riéng DVT RRIV 230
nén han ché tréng moi tai tinh Binh Phudc.

Tinh gay bénh, tinh doc va pham vi ky chu la nhitng dac tinh quan trong
trong nghién ciru bénh cdy va mdi quan hé gitra tinh giy bénh, tinh doc hoic pho ky
chu ciia cac MPL véi sy da dang di truyén va ciu trac di truyén 14 rat phuc tap, kho
ly giai vi lién quan dén nhiéu gen khac nhau. Chinh vi 1§ d6, nhidu nghién ctru trudc
day vé nam C. cassiicola chua thé 1y giai rd rang vé mdi twong quan giira cac phan
nhom di truyén voi dac diém hinh thai, tinh giy bénh, ngudn gbc dia 1y hodc ngudn
gdc ky chu cua cac mau ndm. Tinh gdy bénh dugc sir dung trong nghién clru xéic
dinh phan nhom di truyén cta nhiéu loai nAm gy bénh thyc vat nhung tiéu chi nay
khong biéu hién gi4 tri 6n dinh trong phan nhém di truyén ndm. Trong nghién ciru
nay, mirc o gdy bénh cia cac MPL nam dai dién cho cac phan nhom di truyén va
vung dia 1y khac nhau trén cac DVT cao su c6 sy bién thién rat 16n, ké ca nhimg
MPL thudc cung phan nhém di truyén hodc ving dia 1y. Tinh gdy bénh ciia mdi
MPL nim it nhat 1a tiy thudc vao kha ning xam nhiém, luong doc td, dang ddc td
do nam tiét ra va c6 lién quan chit v6i phan ung khang cia mdi DVT cao su. That
vay, két qua chang bénh & ca 2 diéu kién thi nghiém déu cho thdy, mot MPL c6 thé
gy bénh manh trén DVT nay nhung giy bénh nhe trén DVT khac va mdt DVT cao
su c6 thé man cam v6i MPL nay nhung khang hodc “chéng chiu” véi MPL khéc.

Két qua lay bénh nhan tao trong diéu kién nha ludi cho thdy c6 su tuong tic “gen
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d6i gen” gilta MPL nam va DVT cao su, dong thoi khang dinh sy da dang di truyén
ciia nam C. cassiicola trén cdy cao su & Viét Nam. Tuy nhién, trong khuén kho
nghién ciru, s6 liéu vé tinh gdy bénh da cho thdy c6 su khac nhau vé muc do giy
bénh cta cac MPL nim ma khong thé phan anh day du, rd nét sy bién dong di
truyén ctia cic MPL thudc cac nhom di truyén khac nhau. Do cac thi nghiém va chi
tiéu quan tric vé tinh gay bénh cta cac MPL nam dugc bé tri va theo ddi don thudn
dwa trén phuwong phép truyén théng nén chua thé phan tich dugc sy twong tic & mirc
d6 phan tir. Vi vy, cac nghién ciru vé co sd truyén tin hiéu, hién tuong diéu hoa
gen,...lién quan dén sy twong tac giita ky sinh (MPL nam) va ky chit (DVT cao su)
0 muc d§ phan tir s€ 1a nhiing ndi dung nén dugc thuc hién trong cac nghién ctru

tiép theo.
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KET LUAN VA PE NGHI

1. Két luan
- Cac mau ndm C. cassiicola giy bénh trén ciy cao su & Viét Nam da dang ca vé
mit hinh thai 13n di truyén phan tir.

+ V& dic diém hinh thai hoc: co6 su da dang vé mau sic, két cau va tdc do phat
trién ctia tan ndm. C6 sy bién thién rat 16n vé hinh dang, kich thudc ctia bao tr nAm
khong chi gitta cac MPL ma con trong cung mot MPL.

+ V& dic diém di truyén phén ta: c¢6 sy phan nhom di truyén khéac biét giita cac

chi thi phan tir khac nhau. Phan tich trinh ty nucleotide ving rtDNA-ITS xac dinh c6
3 nhom di truyén riéng biét, trong d6 mdt nhom di truyén méi dugc phat hi¢n; Phan
tich bang chi thi phan tr SRAP phan chia cac mau ndm thanh 2 nhom di truyén
chinh va chi 16 cac kiéu di truyén c6 xu hudng phan bd theo ving dia 1y kha cao;
Nghién ctu nhan dién gen Cas xac dinh c6 hai nhom nam, mot nhom mang gen
Cas2 va mot nhoém khong mang gen Cas (Cas0).
- Céc mau nam C. cassiicola dugc phan 1ap trén cay cao su ¢ Viét Nam c6 muc do
gdy bénh rat bién thién, tuy thudc dic diém chuyén biét cia mdi MPL. O diéu kién
phong thi nghiém, tit ca 76 MPL déu gay bénh trén DVT cao su RRIV 4 va PB 260
v6i mic d6 bién thién rat 16n; Sau (6) MPL dai dién phan nhém di truyén va viing
dia Iy déu gay bénh rat ning trén DVT RRIV 4, giy bénh ning trén RRIV 1, RRIV
106, RRIV 206, RRIV 114, PB 260, PB 255, RRIV 209, gay bénh trung binh trén
RRIV 109, RRIV 124, PB 312, RRIV 230; Trong diéu kién nha ludi, sau (6) MPL
nam dai dién déu gdy bénh rat nang trén DVT RRIV 4, trung binh trén RRIV 106,
RRIV 1, gay bénh nhe trén cac DVT khéc.
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2. PE NGHI

Trén co s& cac MPL C. cassiicola da thu duoc, tiép tuc nghién ctru mo ta hé
gen cac mau ndm va phan tich transcriptomics thong qua k¥ thuat in silico mining
d6i v6i nhimng protein “effectors” ciia loai ndm nay. Nghién ciru sy tuong tac giira
nam C. cassiicola voi DVT cao su trén co s dong tién hoa (ky sinh — ky cha) ¢
muc do phan ta.

St dung cic MPL nam trong nghién ctru ndy 1am ngudn vat liéu dé danh gia
murc 6 man cam ciia cic DVT cao su méi phuc vu cong tac tuyén chon giong cao

su chéng chiu bénh.
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PHU LUC

Phu luc 1. PAC PIEM CAC DVT CAO SU PUQC SU DUNG LAM VAT
LIEU THi NGHIEM TRONG LUAN AN

Déi tuong trong ndi dung nghién ctru tinh gay bénh cta ndm C. cassiicola
dugc thuc hién trén 12 DVT cao su. Trong d6, DVT RRIV 4 duoc st dung lam ddi
ching man cam bénh va DVT PB 260 duoc st dung lam ddi chimg chong chiu
bénh (Tap doan Cong nghi€p Cao su Viét Nam, 2014); Cac DVT RRIV 1, RRIV
106, RRIV 114, RRIV 209, PB 255 thudc co cau giéng Bang I khu viuc Pong Nam
B9 giai doan 2016 — 2020; cac DVT RRIV 109, RRIV 124, RRIV 206, RRIV 230,
PB312 c6 trién vong trong co cdu gidong 2021 — 2025 cta Tap doan Cong nghiép
Cao su Viét Nam (Pham Hai Duong va ctv, 2015).
* Dong vo tinh RRIV 4

DVT cao su RRIV 4 (phd hé RRIC 110 x PB 235, tén goc: LH 82/182) ¢6
xuat x tai Viét Nam, do Vién nghién ctru Cao su Vi¢t Nam lai tao nam 1982. Khao
nghiém tir nam 1983, khu vyc héa tir nam 1994 va nam 1997 bat dau thir nghiém
dién rong. Tir ndm 2002, RRIV 4 duoc dua vao Bang I co cdu gidng khuyén céo
ctia Tap doan Cong nghiép Cao su Viét Nam trong & ving Péng Nam Bo. Pay 1a
DVT cao su sinh truong rat khoe trong giai doan KTCB, dé tréng, d& cham soc, dic
biét c6 ning suat rat cao. Vi vdy, trong giai doan 2002 dén 2009, cac Cong ty cao su
trong nganh va nguoi trong cao su di tu phat mo rong dién tich tréng mot cach
nhanh chéng, vuogt xa quy hoach dién tich va vung sinh thai khuyén cdo. Dén nim
2010, nhan théy su rui ro khi phat trién dién tich tréng qué lon, cung véi mdt s6 han
ché vé dic tinh nong hoc ctia DVT RRIV 4 nhu thin mém, d& giy d6 do gié manh,
sinh khéi g thap, dic biét 1a man cam véi bénh rung 1a Corynespora, Tap doan
Cong nghiép Cao su Viét Nam da co quyét dinh khuyén cdo khéng phat trién méi
dién tich trong DVT cao su nay (Tap doan Cong nghiép Cao su Viét Nam, 2014).
* Dong vo tinh PB 260

DVT cao su PB 260 (phd hé PB 5/51 x PB 49) c6 xuét xtr tai Malaysia, do

cong ty Golden Hope lai tao ndm 1956, dugc nhdp ndi vao Viét Nam nam 1978.
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Khao nghi¢m tr nam 1983, dugc B6 Nong nghi¢p va Phat trién Nong thon cong
nhan san xuat dién rong nim 1997. Tir nim 2006, PB 260 dugc dua vao Bang I co
ciu giéng khuyén céo cua Tap doan Cong nghiép Cao su Viét Nam. Pay 1a DVT
cao su sinh trudng rat khoe, dé tréng, dé chim soc, dic biét c6 kha ning chéng chiu
bénh rung 14 Corynespora. Vi vy, trong giai doan 2007 dén 2012, cac Cong ty cao
su trong nganh va ngudi trong cao su di ty phat mo rong dién tich trong mot cach
nhanh chéng, vuot xa quy hoach dién tich va ving sinh thai khuyén cdo. Pén nim
2014, nhan thay su rui ro khi phat trién dién tich trong qua 16n, cing v6i mot sé han
ché vé dic tinh ndng hoc nhu dé kho mit cao, dong mu sém trén miéng cao (giai
doan dau mua mua), dap Gng kich thich kém, phan tng u 15i vdi cao, dic biét 1a
man cadm véi bénh Botryodiplodia, Tap doan Cong nghiép Cao su Viét Nam da c6
quyét dinh khuyén cdo khong phét trién méi dién tich trdng DVT cao su nay (Tap
doan Cong nghi¢p Cao su Viét Nam, 2014).

e - -5 Fra

Hinh muc d ‘nhiém béh Coesra trén tan 14 cia DVT PB 260 (bén é, 6ng
nhiém bénh) va DVT RRIV 4 (bén phai, nhiém bénh ning).
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* Dong vo tinh RRIV 1

- Ngudn gbc: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1982. Ph hé RRIC
110 x RRIC 117. Tén goc: LH 82/122.

- Sinh truéng va niang suat: Sinh trudng khoe, dong déu, ty 18 cdy md miéng cao
cao. Nang suit cao, s6m, dat binh quan 2,5 tan/ha/nam & vung thuan loi.

- Chdng chiu bénh hai: Nhiém trung binh bénh phan tring va nim héng & ving
thuan loi, nhiém rat nhe Corynespora va Botryodiplodia. D& nhiém bénh héo den
dau 1a, gay hai ddng ké trén vuon nhan, vuon tréng méi & cac naim dau KTCB.

* Dong vo tinh RRIV 106

- Xuét x: Vién Nghién ctu Cao su Vi¢t Nam, lai tao ndm 1983. Phé hé: RRIC
110 x PB 252. Tén gbc: LH 83/85.

- Sinh truéng va nang suat: sinh trudong khoe trong thoi gian KTCB & ving thudc
Pong Nam Bo va mién Trung. Ning suat dat rt cao tir cic nim dau. O Pong
Nam B¢ cho nang suét trén mit cao BO1 dat 2,5 — 3 tin/ha/nam.

- Chéng chiu bénh hai: Nhiém nhe cac bénh phé bién: phén tréng, héo den, nAm
hdng va bénh Corynespora.

* Dong vo tinh RRIV 114

- Xuét xa: Vién Nghién ctu Cao su Vi¢t Nam, lai tao nam 1988. Phé hé: RRIC
121 x PB 235. Tén gbc LH 88/72.

- Sinh truéng va nang suat: sinh truéng rat khoe trong thoi gian KTCB ¢ ving
thuan loi, tang vanh trong khi cao tét. Co nang suét cao sém trén khao nghiém
gidng & ving Pong Nam B9, nang suat trén mat cao BO1 tir 2,5 — 3 tn/ha/nam.

- Chéng chiu bénh hai: Nhiém trung binh bénh phén tréng, nhiém nhe héo den dau
14 va ndm hong, nhiém nhe bénh Corynespora.

* Dong vo tinh RRIV 209

- Xuét x: Vién Nghién cuu Cao su Viét Nam, lai tao nam 1994. Phé hé: LH
82/173 x RRIC 121. Tén gbc: LH 94/481.

- Sinh truéng va ning suét: sinh truong khoe giai doan KTCB trén nhiéu ving

trong cao su & Pong Nam B9, TAy Nguyén, Bac Trung B9 va Tay Béc, ting vanh
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trong khi cao kha. Ning suét rat cao, som. O ving Pong Nam bo trong diéu kién
dat xam dat 3 tdn/ha/nam tir nam tha 3. Trong diéu kién téi han (cao trinh cao,
dat kém, kho hai va rét hai) niang suit van thudc nhém dan dau.

- Chéng chiu bénh hai: Nhiém nhe bénh phén tréng, héo den, nhiém bénh
Corynespora va ddm mat chim trung binh trén vuon nhan va vuon wong. Rét dé
nhiém ndm hdng.

* Dong vo tinh PB 255

- Xuat xir: Tram Prang Besar, Cong ty Golden Hope, Malaysia. Lai tao nam 1955.
Nhap noi vao Viét Nam ndm 1978. Pho hé: PB 5/51 x PB 32/36.

- Sinh truéng va ning suat: sinh truéng kha & ving thudn loi, bién thién 16n theo
diéu kién moi truong. Tang truong khé trong giai doan thu hoach mu. Nang suat
rat cao & vung thuén loi, dat 2 tAn/ha/nam binh quan 10 ndm dau khong kich
thich; dat 2,5 — 3 tdn/ha/nam véi ché d6 cao co kich thich tir ndm cao thi tu.

- Chéng chiu bénh hai: D& nhiém bénh nim héng; nhiém rung 14 mua mua trén
trung binh; nhiém nhe phan tring va rat nhe Corynespora. D& kho miéng cao.

* Dong vo tinh RRIV 109

- Xuét xa: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1983. Phé hé: PB 235 x
RRIC 123. Tén gbc: LH 83/290.

Sinh trudng va nang suat: sinh truong khoe giai doan KTCB trén nhidu ving

trong cao su & Pong Nam B9, ting trudng tot trong giai doan thu hoach miL.

Ning suét dat trén 2 tin/ha tir nam cao thir 2 tai ving Déng Nam B9.

- Chéng chiu bénh hai: Nhiém nhe bénh phén tréng, Corynespora va nim héng.
Nhiém bénh rung 14 mua mua ¢ muc trung binh, dé khd mit cao.

* Dong vo tinh RRIV 124

- Xuat xt: Vién Nghién ctru Cao su Viét Nam, lai tao nim 1990. Phd hé: RRIC

121 x RRIC 115. Tén gbc: LH 90/952.

Sinh trudng va ning suat: sinh trudng khoe giai doan KTCB trén nhidu ving

trong cao su. Tang vanh tot trong giai doan khai thac, co chiéu cao than chinh
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cho trir lugng gd t6t. Ning suét dat trén 2 tAn/ha tir nim cao tht 2 tai ving Pong
Nam Bo.

- Chéng chiu bénh hai: Nhiém nhe bénh phén tréng, Corynespora va nam héng.
Chiu rét, chiu han kha.

* Dong vo tinh RRIV 206

- Xuat xt: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1994. Pho hé: PB 235 x
RRIV 5. Tén gbc: LH 94/286.

- Sinh truéng khoe giai doan KTCB trén nhiéu ving trong cao su & Dong Nam B9,
tang trudng tét trong giai doan thu hoach mu. Ning sut trung binh 6 nim cao
dau dat trén 2,2 tin/ha tai vung BDong Nam BJ.

- Chdng chju bénh hai: Nhiém nhe bénh phan tring, Corynespora va nam hong.

* Dong vo tinh RRIV 209

- Xuét xr: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1994. Phd hé: LH
82/173 x RRIC 121. Tén gbc: LH 94/481.

- Sinh trudong khoe giai doan KTCB trén nhiéu ving trong cao su, ting trudng tot
trong giai doan thu hoach mu. Nang suét cao som, vung Pong Nam B¢ dat 3
tAn/ha tir ndm cao thir 3.

- Chéng chiu bénh hai: Nhiém nhe bénh phén tréng, Corynespora, rat d& nhiém
bénh ndm hong. Chiu rét kha, chiu han va cao trinh kha.

* Dong vo tinh RRIV 230

- Xuat xt: Vién Nghién ctru Cao su Viét Nam, lai tao nim 1991. Phd hé: RRIC
121 x GU 164. Tén gbc: LH 91/579.

- Sinh trudng khoe giai doan KTCB trén nhiéu ving Pong Nam Bo va ca ving ¢6
diéu kién khic nghiét ciia ving Phu Quy (Nghé An), ting trudng tot trong giai
doan thu hoach mu. Nang suét kha cao, dat 2,6 tdn/ha tir nim cao thir 6.

- Chdng chiu bénh hai: Nhiém nhe bénh phan tring, Corynespora, ndim hong. Chiju
rét kha.
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* Dong vo tinh PB 312

- Xuat xr: Tram Prang Besar, Cong ty Golden Hope, Malaysia. Lai tao nam 1956.
Nhép ndi vao Viét Nam nam 1984. Pho hé: RRIM 600 x PB 235.

- Sinh truéng va nang suat: sinh truéng trung binh & ving thuan loi, sinh truéng
kha & vung Tay Nguyén. Tang truéng khé trong giai doan thu hoach mu. Nang
suat kha cao & Tay Nguyén.

- Chéng chiu bénh hai: Nhiém nhe bénh phén tréng; chiu rét kha.
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Phu luc 2. QUI TRINH LY TRICH DNA NAM C. cassiicola THEO PHUONG
PHAP DUNG Wizard® Genomic DNA Purification Kit (cé cai tién)

1. Cho 40 mg soi nam dugc nghlen bang nito long vao eppendorf 2 | Khong dé bot nam
ml, dit vao khay da di dugc chuan bi trude, mé nip tube. dinh trén thanh va
mi¢ng tube

2. Cho vao tube 600 ul Nuclei Lysis Solution; Vortex; U ¢ 65°C | =
trong 15 phut, trong thoi gian G nhiét nén dao tube 2 — 3 lan.

3. Thém Vé‘l‘O 5 ul RNase Solution; Tron mau b?mg cach dao nguoc bao tybe
tube 4 — 5 lan; 1- 2 lan
Vortex trong 5 gidy; U ¢ 37°C trong 15 phut, déo tube 1 — 2 1an; sau
do dé ¢ nhiét d6 phong trong 5 phut.

cao trong 20 gidy; U trong khay d4 5 phut.

4. Thém 200 pl Protein Precipitation Solution; Vortex manh & toc do Qig U khay da

5. Ly tam 14.000 vong/phiit trong 5 phut dé loai bo cac chat két tia.

6. Dung pipet chuyén 400 pl dich 16ng bén trén vao mot tube méi da | U tii lanh - 20 °C
chira san 600 pl isopropanol (da dugc lam lanh trong tu lanh - 20 °C | trong 30 — 45 phat.
va dat trong khay d4); tron nhe bang cach dao nguogc tube 1 — 2 lan.

7. Ly tam 14.000 vong/phut trong 2 phut. a4

8. Loai bo dich 1ong phia trén (nghién tube dé loai bo dich 16ng), luu | <= Phan két
v phan két ttia ¢ day tube chinh 1a DNA. Q@ tua 1a DNA

Thém vao 600 pl ethanol 70%, nhe tay ddo nguoc tube 4 — 5 lan dé
rua DNA.

9. Ly tam 14.000 vong/phut trong 1 phut, dé lam kho DNA; l«
Nhe tay d6 bo ethanol 70%.

10. Up nguoc 6ng trén gidy tham sach, lam kho DNA (ethanol bay |
hoi hét) trong buong hat khoang 15 phut.
v

11. Thém 100 pl DNA rehydration solution (hoic TE buffer) dé hoa

tan DNA.
12. U 65°C trong 1 gio (dinh ky vO nhe ddy tube) dé hoa tan DNA; Thu dung
luu trir 6 4 - 8°C. dich DNA

* Néu hoa tan bang TE buffer thi u 37°C trong 45 phiit.
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Phu bang 1. Pic diém hinh théi va sinh truong cta tan ndm C. cassiicola sau 7 ngdy

céy nam
TDTTTB
, .y KT (mm)
STT MPL Mau sac Két cau (mm/ngay)
B4 Sh TB + SD
1 CoryLK02 Xéam Day 7,77 £0,1 54,0 +1,0
2 CoryLK24 Xéam Day 10,9 +0,1 76,0 +1,0
3 CoryLK27 Xéam Day 7,37 £0,2 51,3 +1,5
4  CoryLK29 Xéam Day 92"P +0,2 64,70 +1,5
5 CoryLK32 Xamden Day 77" £0,2 53,7 +1,5
6 CoryLK33 Xam Day 8,4™ +0,1 59,0™ +1,0
7 CoryLK60 Xam Day 7,87 £0,1 543" +0,6
8 CoryDTOl Xam Day 7,77 £0,1 54,0 +1,0
9  CoryDT02 Xamtring Day 94" +0,1 66,0 +1,0
10 CoryDT03 Xam Day 7,97 +£0,3 55,37 +2,1
11 CoryDT04 Xamden Day 10,7 +0,4 75,0°° +£2.6
12 CoryDT05 Xam Day 8,9 +0,1 62,0 +1,0
13 CoryBLOl Xam Day 9,1"% +0,2 63,7 +1,5
14  CoryDP03  Xam Day 9,37 +0,4 65,09 £2,6
15 CoryDP04 Xam Day 76" +0,1 53,3"* +0,6
16 CoryDP07 Xamden Day 9,0 +0,4 63,0 +£2,6
17 CoryDP08 Xéam Day 11,1* +0,3 77,7 2.1
18 CoryDP09 Xam Day 94" +0,1 66,0 +1,0
19 CoryDP11 Xamtring Day 9,87 +0,8 68,7 +57
20 CoryTN02 Xam Day 8,3"W +0,4 58,3°" +2.5
21  CoryTN09  Xam Day 8,4™ +0,1 59,0™ +1,0
22 CoryTN10 Xam Day 9,1"% +0,4 64,07 +2,6
23 CoryTNI1l Xam Day 9,5"™ +0,6 66,7 +42
24 CoryTN13 Xam Day 94" +0,4 66,0 +3,0
25 CoryDNO3 Xamden Day 10,6 +0,7 743" 151
26 CoryDNO6 Xam Day 7.2%% +£0,5 50,7 +£32
27 CoryDNO7 Xam Day 9,6 +£0,2 67,3 +£1,5
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Phu bang 1 (tt). Dic diém hinh thai va sinh truéng cta tan nidm C. cassiicola sau 7

ngay cady nam

, ., TPTTTB (mm/ngay) KT (mm)
STT MPL Mau sac Két cau
TB + SD TB + SD
28 CoryDN10 Xam Day 10,5 +0,1 73, 7" +£0,6
29 CoryDN12 Xam Day 8,7" +0,1 61,0V +1,0
30 CoryDNI3 Xam Day 8,6™ +0,4 60,0 +2,6
31 CoryDNI5 Xamden Mong 10,9 +0,2 76,3% +1,2
32 CoryDN21 Xamden  Day 92" +0,3 64,779 +£2.1
33  CoryDN23 Xam Day 9,5 10,6 66,35 +4,0
34 CoryDN24 Xam Day 8,07 +0,4 56,37 +£2.9
35 CoryDN25 Xam Day 92"P +0,1 64,70 +0,6
36 CoryDN27 Xamden  Day 8.8 +0,2 61,3V +1,5
37 CoryDN30 Ximden  Day 8,17 +0,5 57,00 +3,5
38 CoryDN32 Xamtring Day 94" 10,6 66,0"" +4,0
39 CoryDN39  Xam Day 9,58 +0,1 66,35" +£0.,6
40 CoryPKOl  Xam Day 8,2 +0,5 57,37 +32
41 CoryGLOl Xamden  Mong 6,9 +0,8 48,3 +5,7
42 CoryGL02 Xam Day 6,9 +£0,3 48,3 +2.1
43 CoryGL03  Xam Day 7,7"Y +£0,4 54,07 +2,6
44  CoryKTOl Xamden  Day 7,957 +£0,2 553" +1,5
45 CoryKT02 Xam Day 6,4 +0,1 45,0 +1,0
46 CoryKT03 Xamden  Day 6,2 +0,3 433" +23
47 CoryKT04 Xam Day 7.4 +0,1 51,7 +£0,6
48 CoryBT03  Xam Day 11,5 +0,1 80,3* +0,6
49  CoryBT06 Xam Day 10,6 +0,1 74,078 +1,0
50 CoryBT08 Xam Day 8,2°V +0,4 57,37 +2,5
51 CoryBT09 Xam Day 9,0 +0,5 63,3 +3,5
52  CoryBT13 Xam Day 8,6 +0,1 60,3" +0,6
53  CoryBT17 Xamtring Day 72% +£0,7 50,7 +4,7
54 CoryBT18 Xamtring Day 9,0 +0,4 63,3 +£29
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Phu bang 1 (tt). Pic diém hinh thai va sinh trudng cta tan nAm C. cassiicola sau 7

ngay cay nam

TPTTTB
STT MPL Mau sic Két cau (mm/ngay) KT (mm)
B4 SD TB + SD
55  CoryQNOl  Xam Day 8,07 +0.2 55,7 +1,5
56 CoryQN02  Xam den Day 8,9 +0,7 62,0 +4.6
57 CoryQN0O3  Xamden Mong 7,77 +0,2 54,07 +1,7
58 CoryQN04  Xam den Day 97! +0,4 67,7 +2,5
59  CoryQNO5  Xam Day 87" +0,2 61,0V +1,7
60 CoryQN06  Xam Day 9,19 +0,2 64,07 +1,7
61  CoryQN0O7  Xam Day 9,3 +0,3 65,37 +2,1
62 CoryQNO8  Xam Méng 7,87 £0,7 54,7"% +4,7
63  CoryQNI13  Xam Day 8,6™ +0.8 603" +55
64 CoryQN14  Xamden Day 8,4™ +0,9 58,7"% +6,4
65 CoryQTOl  Xam Day 9,67 +0,1 67,37 +0,6
66 CoryQT02  Xam Day 97! +0,6 68,07 +4,0
67 CoryQT03  Xam Day 87" +1,9 61,07 +13,0
68 CoryLCOl  Xamden Day 7,0% +£0,4 49,0 +3,0
69 CoryLC02  Xam Day 9,6'™ +0,4 67,0 +£2,6
70  CoryLCO03  Xam Day 9.4™ +0,4 65,77° +3,1
71  CorySLOl  Xam, tring Day 10,1 +0,4 71,07 +3,0
72 CorySL02  Xam Day 10,09 +0,3 70,07 +£2,0
73 CorySLO3  Xam Day 97! +0,3 68,07 +2,0
74  CoryLCAl Xamtring Day 7,97 +£0,2 553" +1,5
75 CoryLCA2 Xamtring Day 10,0 +0,3 70,09 +2,0
76  CoryLCA3  Xamden Mong 9,0 +0,6 63,3 +4,0
F tinh 19,73 (**) 19,67 (**)
CV (%) 5,00 5,01

* TDPTTB: toc do tang trucng trung binh (mm/ngay); KT: kich thudc (mm). Cdc gid tri trung
binh trong ciing mét cét sé liéu, c¢é ciing mau tw thé hién sw khdc biét khong c6 y nghia thong ké ¢

murc o = 0,01 trong trdc nghiém Duncan.
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Phu bang 2. Kich thudc (um) va sd vach ngin gia ctia bao tir ndm C. cassiicola

STT MPL Chiéu dai (um) Chiéu rong (pm) S6 vach ngin
TB + SD TB + SD TB + SD
1 CoryLK02 89,0 +31.4 7,57 +1,3 2,8% +£1,5
2 CoryLK24 89,4°™ +31,8 7,8 +1,2 2,7°% +1,3
3 CoryLK27 82,7°° +24.4 7,0™Y +1,1 33" +1,6
4 CoryLK29 80,657 +28.9 7,67 +1,3 3,17 +1,9
5 CoryLK32 61,57 +25,8 6,9"Y +1,1 2,1 +14
6 CoryLK33 104,6%¢ +37,7 7,17 11,4 2,4% +1,7
7 CoryLK60 82,05 +276 8,17 +1,6 2,8% +13
8 CoryDTO1 79,987+ 46,6 715 +1,5 3,7 +2.4
9 CoryDT02 64,5 +£25.9 717 +£1.2 32PY +1,7
10  CoryDTO03 82,9°° +42,9 717 +1,3 4,57 +£2.5
11 CoryDT04 95,74 +35,1 7,77 1.2 519 +£1,9
12 CoryDTO05 103,68 +41,8 7,15 +1,6 6,7° +3.6
13 CoryBLOI 81,97 +433 73" 1.4 4,57 +£2.5
14 CoryDP03 71,97 +£325 715 £1,.2 4,1 +23
15  CoryDP04 76,0"" +432 7,3 +£1,0 3,8 +2.6
16  CoryDP07 76,5"" +£29.6 7,44 +£1,1 4,659 +2.1
17 CoryDP08 94,5%%  +41,8 7,77+ 1,1 577 +2.4
18  CoryDP09 85,4°° +£299 7,7 1.2 494" +25
19  CoryDP11 94,5  +40,4 7,97 +1,1 5,50 +£32
20  CoryTNO02 77,9""  +30,9 8,17 +1.2 2,67 +1,6
21 CoryTNO09 92,24 +30,8 7,650 +£1.2 2,8 +1,4
22 CoryTN10 111,49 +£43.4 6,9™Y +1,2 577 £33
23 CoryINl1 76,9™ +33,6 7,0™Y +1,0 3,0 +1,7
24 CoryTNI13 82,25 +33,0 80" +1,2 425 +2.7
25  CoryDNO03 54,8 +28,0 7,5 +1,3 2,7°% +£23
26  CoryDNO06 79,987 +30,3 7,5 +£1,1 43 +£2.0
27 CoryDNO7 105,7%" +33,9 81T £1,0 5,9 +27
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Phu bang 2 (tt). Kich thudc (um) va sé vach ngin gia ctia bao tir ndm C. cassiicola

STT MPL Chiéu dai (um) Chiéu rong (pm) S6 vach ngin
TB + SD TB + SD TB + SD
28  CoryDNI10 97,54 +42.7 8,07 +1,2 5,9 £33
29  CoryDNI2 91,0 +36,8 82%¢ +1,1 49" +25
30  CoryDNI13 93,29 1382 8,178 +1,5 520 127
31  CoryDNI15 66,5™ +41,9 7,657 +1,3 3,67 +32
32 CoryDN21 88,24 +34,1 7,9 £13 4,7%° +2.1
33 CoryDN23 65,9™" +£292 738" +1,2 3,0 +1,8
34  CoryDN24 53,6 +20,5 6,87 +1,0 3,0 +1,9
35  CoryDN25 771" +£29.8 7,57 +£1,1 428 +2.1
36 CoryDN27 61,57 +45,7 6,8%Y +1,2 3,17V +£27
37 CoryDN30 169,7° +62.4 6,6"% +0,8 12,1° +4,9
38 CoryDN32 782" +£30,6 8,07 +1,0 3,1V +1,5
39 CoryDN39 85,95° +47,7 8,3 +1,5 2,6 +£1,7
40  CoryPKO1 93,5 +554 6,3%% +1,1 4,0 +3,3
41  CoryGLO1 92,5 +352 7,00 +£1.3 547 +£2.0
42 CoryGLO02 56,3 +28.,0 6,3 +1,1 3,17Y +1,8
43 CoryGLO03 69,9V +29.6 6,57 +1,0 1,7 +1.1
44  CoryKTol 128,0 +53,7 7,679 +£1,5 56" +35
45 CoryKT02 457" +19,8 6,77 +1,2 L7V +£2.1
46 CoryKTO03 62,9 +36,7 6,777 +1,4 4,7 +33
47  CoryKT04 93,6 +37.5 6,9™ +1,1 2,4% +14
48  CoryBT03 78,5™° +£49,7 7,57 +1,6 4280 +32
49  CoryBT06 759" +27.3 6,8 +0,9 3,5™Y +2.1
50  CoryBTO08 135,4° +76,1 8,4 +1,5 10,4° +6,9
51  CoryBT09 88,79 +352 82%4 118 3,17 +£1.6
52 CoryBTI13 37,7 +12,5 7,2 +£0,9 1,2 +£1,0
53 CoryBT17 84,5°° +56,3 7,650 +1,3 2,9V +£25

54  CoryBTI18 88,74 +76,6 7,7%" +1,9 3,77 £33
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Phu bang 2 (tt). Kich thudc (um) va sé vach ngin gia ctia bao tir ndm C. cassiicola

STT MPL Chiéu dai (um) Chiéu rong (pm) S6 vach ngin
TB + SD TB + SD TB + SD

55  CoryQNOI 99,9 +277 7,1Y £ 1,1 29V +£14
56 CoryQNO02 90,4°™ +34,9 7,6°7 +1.4 2,67 +1,3
57 CoryQNO3 98,147 +41.,6 727 +1,3 5,07 +2.8
58  CoryQN04 61,6"* +39,9 6,6" +1,3 37" £3,6
59  CoryQNO05 80,35 +33.,6 7,0™Y +£12 3.4 +1,8
60  CoryQNO06 83.8°° +41,0 72" +1,5 2,6 +£19
61  CoryQNO07 74,57 +28.7 6,6"% +1,1 2,8% +1.8
62  CoryQNOS 74,8 +49.4 72" +1,4 4,0™ +32
63  CoryQNI13 107,0% +41,9 82*% +13 2,8% +1,7
64  CoryQN14 80,457 +39.4 8,4° +1,3 33°% +22
65  CoryQTOl 106,0%" +42.4 73™ +14 6,29 +£2,9
66  CoryQT02 86,6° +33,1 7,7°° +1,1 539 +273
67  CoryQTO03 83,0°° +29,8 8,0 +1.2 48%° +21
68  CoryLCO01 69,6V +42,9 6,87 +1,3 52°% +4.1
69  CoryLC02 80,657 +42,1 74" +1,2 3.4™ +£2.1
70  CoryLCO03 93,0%% +393 7,05 £1,2 577 +£2.5
71 CorySLO1 55,25V +253 7,9 +1,6 1,37 +1,5
72 CorySLO02 51,1 +£27.3 747 +13 2,5%Y +1,7
73 CorySL03 57,897 +36,2 7,84 +1,1 2,67 +1,7
74 CoryLCAl 48,1"Y +21,1 6,4%% +1.2 2,7 +1,9
75 CoryLCA2 62,1°%  +39,0 59 +1,0 3.4™ +£26
76 CoryLCA3 39,1 +£18,1 727 12 2,1 +£13
F tinh 14,98 (*%) 9,65 (*%) 24,49 (*¥)
CV (%) 46,84 17,14 63,61

* TB: gia tri trung binh; SD: d¢ léch chudn. Cac gia tri trung binh trong cung mot cot 6 lidu, ¢6
cung mau tw thé hién sw khdac biét khéng c6 y nghia thong ké ¢ mirc o = 0,01 trong trac nghiém

Duncan .
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Phu luc 3. Két qua phan tich bién lwgng vé toc @9 ting trwéng trung binh

(mm/ngay) va kich thwée tan nam (mm) (s6 liéu Phu bang 1)

Két qua phan tich bién lugng vé téc do ting trudng trung binh (mm/ngay)

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 75 288.2801316 3.8437351 19.73 <.0001
Error 152 29.6066667 0.1947807
Corrected Total 227 317.8867982
R-Square Coeff Var Root MSE TDPT Mean
0.906864 5.000022 0.441340 8.826754
Source DF Anova SS Mean Square F Value Pr > F
NT 75 288.2801316 3.8437351 19.73 <.0001
Alpha 0.01
Error Degrees of Freedom 152
Error Mean Square 0.194781
Két qua phan tich bién lugng vé kich thudc tan nam (mm)
The ANOVA Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 75 14145.34649 188.60462 19.67 <.0001
Error 152 1457.33333 9.58772
Corrected Total 227 15602.67982
R-Square Coeff Var Root MSE KT Mean
0.906597 5.012996 3.096404 61.76754
Source DF Anova SS Mean Square F Value Pr > F
NT 75 14145.34649 188.60462 19.67 <.0001
Alpha 0.01
Error Degrees of Freedom 152
Error Mean Square 9.587719

Phu luc 4. Két qua phan tich bién lwong vé Kich thwéc (chiéu dai, chiéu rong) va
s0 vach ngin gia (pseudosepta) ciia bao tir (s6 liéu Phu bang 2)
Két qua phan tich bién luong vé kich thudc chiéu dai bao tir

The ANOVA Procedure

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 75 1651640.688 22021.876 14.98 <.0001
Error 3724 5474609.301 1470.088
Corrected Total 3799 7126249.989

R-Square Coeff Var Root MSE CD Mean

0.231769 46.84227 38.34173 81.85284
Source DF Anova SS Mean Square F Value Pr > F
NT 75 1651640.688 22021.876 14.98 <.0001

Alpha 0.01
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Error Degrees of Freedom 3724
Error Mean Square 1470.088

Két qua phan tich bién luong vé kich thuéc chiéu rong bao tix

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 75 1152.827621 15.371035 9.65
Error 3724 5932.093600 1.592936
Corrected Total 3799 7084.921221
R-Square Coeff Var Root MSE CR Mean
0.162716 17.13826 1.262116 7.364316
Source DF Anova SS Mean Square F Value
NT 75 1152.827621 15.371035 9.65
Alpha 0.01
Error Degrees of Freedom 3724
Error Mean Square 1.592936

Pr > F

<.0001

Pr > F

<.0001

Két qua phan tich bién lugng vé sb vach ngan gia (pseudosepta) ctia bao tir

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 75 11423.45974 152.31280 24.49
Error 3724 23157.38000 6.21842
Corrected Total 3799 34580.83974
R-Square Coeff Var Root MSE VN Mean
0.330341 63.60989 2.493675 3.920263
Source DF Anova SS Mean Square F Value
NT 75 11423.45974 152.31280 24.49
Alpha 0.01
Error Degrees of Freedom 3724

Error Mean Square 6.218416

Pr > F
<.0001

Pr > F
<.0001
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Phu luc 5. Két qua so sanh trinh ty ving rDNA-ITS ciia cic MPL bang cong cu
BLAST.

it Alignments ) o
;. Max Total Query E Per
Description ) Accession
Score Score Cover value Ident
A ] o1 cCorylko2 1033 1033 100% 0.0 |100.00%| Query_173801
(] 74ConsL02 1027 1027 100% 0.0 | 99.82% | Query_173803
] 55ConyBT17 1027 1027 100% 0.0 | 99.82% | Query_173802
i1 Alignments o
s Max Total Query E Per. =
Descripton Score Score Cover value Ident Aocession
) Corynespora cassiicola isolate FXSB-1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spac 1033 1033 100% 0.0 | 100.00% |MK139711.1
O Corynespor: iicola strain SAL1 small nit rif mal RNA gene, partial sequence; internal transcribed spacer 1033 1033 100% 0.0 | 100.00% |KY806119.1
B [0 Corynespora cassiicola isolate AS49 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5851 1033 1033 100% 0.0 | 100.00% |FJ852574.1
) Corynespora cassiicola isolate CKT1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene, comy 1033 1033 100% 0.0 | 100.00% [EU364535.1
) Corynespora cassiicola strain UM591 small subunit ribosomal RNA gene, partial sequence; internal transcribed space 1029 1174 99% 0.0 | 100.00% [KU9! 2.1
) Corynespora cassiicola isolate CS9 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1027 1027 100% 0.0 | 99.82% [MK119211.1
J Corynespora cassiicola strain Cory9 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1027 1027 100% 0.0 | 99.82% [MK530180.1
L Corynespora cassiicola isolate CC15 small subunit ribosomal RNA gene, partial sequence internal transcribed spacer 1027 1027 100% 0.0 | 99.82% JMGO76665.1
i Alignments o
Ao Max Total Query E Per. =
Descriition Score Score Cover value Ident gccession
[J  Corynespora cassiicola isolate AS65 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5851 1033 1033 100% 0.0 | 100.00% |FJ852578.1
[J  Corynespora cassiicola strain CATAS002 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene, ¢ 1033 1033 100% 0.0 | 100.00% |EF198116.1
C (J Corynespora cassiicola isolate FXSB-1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spac 1027 1027 100% 0.0 | 99.82% |MK139711.1
) Corynespor: iicola strain SAL1 small nit il mal RNA gene, partial sequence; internal transcribed spacer. 1027 1027 100% 0.0 | 99.82% |KY806119.1

[J  Corynespora cassiicola isolate GU120 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8€ 1027 1027 100% 0.0 | 99.82% |FJ852631.1
) Corynespora cassiicola isolate AS49 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5881 1027 1027 100% 0.0 | 99.82% |EJ852574.1
LJ Corynespora cassiicola isolate CKT1 intemal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene, comy 1027 1027 100% 0.0 | 99.82% |EU3645351
B Cor cassiicola isolate Lemidcor2 small subunit ribosomal RNA gene, partial sequence; internal transcribed s 1026 1026 99% 0.0 | 100.00% | MH2994131

>
22

Alignments o

Max Total Query E Per.

Accession
Score Score Cover value Ident

| Description

[J Corynespora cassiicola isolate €S9 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1033 1033 100% 0.0 | 100.00% | MK119211.1

) Corynespora cassiicola strain Cory9 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1033 1033 100% 0.0 | 100.00% | MK530180 1

D [J Corynespora cassiicola isolate CC15 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1033 1033 100% 0.0 | 100.00% | MG976665.1

() Corynespora cassiicola isolate CC14 small subunit ribosomal RNA gene, partial sequence: internal transcribed space 1033 1033  100% 0.0 | 100.00% | MG976664.1

[J  Corynespora cassiicola isolate CC13 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1033 1033 100% 0.0 | 100.00% | MGS76663.1

J Corynespora cassiicola isolate CC12 small subunit ribosomal RNA gene, partial sequence; internal transcribed space; 1033 1033  100% 0.0 | 100.00% | MG976662 1

[J Corynespora cassiicola isolate CC11 small subunit ribosomal RNA gene, partial sequence: internal transcribed spacer 1033 1033 100% 0.0 | 100.00% | MG976661.1

) Corynespora cassiicola isolate CC10 small subunit ribosomal RNA gene, partial sequence; internal transcribed space 1033 1033 100% 0.0 | 100.00% | MG976660.1

(A): So séanh trinh ty cia 3 MPL dai dién CoryLK02, CoryBT17 va CorySLO02; (B —
D): So sanh d¢ twong dong cua timg MPL vdi cac trinh tu sin co trén GenBank:
CoryLKO02 (B), CoryBT17 (C) CorySLO02 (D).
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Phu luc 6. Hinh gel dién di san pham khuéch dai ctia 30 cdp primer SRAP

z

1415 1617 18 19 ARMW MW 30 40 41 42 43 44 45 4647 4840 50 51 52 53 54 55 5657 SR 59 G0 Gl 62 G3 64 65 66 67 68 6O

)
I

LRasm
rrenm
Lisnm

1 5 910 11 12 13 1415 16 17 18 19 20 21 22 23 24 25 26 MW 39 40 41 42 43 44 45 46 47 48 49 50 5 54555657 5% 5060 61 62 63 G4 63 66 67 68 69 6 Mw
e e L T L L ol it ad ] - = - - e

89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2 3SMW MW 30 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 S4 55 56 5T S8 59 60 61 62 63 64 65 66 67 68 €9 0 7L 72 73 74 75 76 MW

242526 27 28 2920 3 BEMW MW 30 40 41 42 43 44 45 46 47 45 49 S0 51 S2 53 S4 S5 5657 SR 59 60 61 62 63 6465 6667 6% 60 0 7 72 T3 M 75 76 uW

122 2324 2526 27

=

5455 5657 58 59 60 6l 62 G3 64 63 GG 75 76 MW

frriemm o

BEMW MW 30 40 41 42 43 44 45 46 47 48 49 50 51

17 18 19 20 21 2 7 2% 2030 31 32 33 34 35 36 37 38 MW MW 30 40 41 42 43 44 4546 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 63 £9 70 71

-1 et ——em e
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Phu luc 6 (tt). Hinh gel dién di san pham khuéch dai cua 30 cap primer SRAP

910 1112 13 1 15 1
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13
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Phu luc 6 (tt). Hinh gel dién di san pham khuéch dai cta 30 cap primer SRAP
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Phu luc 7. Hé s twong ddng Nei va Li’s ctia 76 MPL nam C. cassiicola duoc thiét 1ap tir ma tran nhi phan

1.CoryLK02
2.CoryLK24
3.CoryLK27
4.CoryLK29
5.CoryLK32
6.CoryLK33
7.CoryLK60
8.CoryDTO1
9.CoryDTO02
10.CoryDTO03
11.CoryDT04
12.CoryDTO05
13.CoryBL01
14.CoryDP03
15.CoryDP04
16.CoryDP07
17.CoryDP08
18.CoryDP09
19.CoryDP11
20.CoryTNO02
21.CoryTN09
22.CoryTN10
23.CoryTN11
24.CoryTN13
25.CoryDNO03
26.CoryDN06
27.CoryDNO7
28.CoryDN10
29.CoryDN12
30.CoryDN13
31.CoryDN15
32.CoryDN21
33.CoryDN23
34.CoryDN24
35.CoryDN25
36.CoryDN27
37.CoryDN30
38.CoryDN32

g
203
T ¥ o
5} - ~
Q M o
- ) i g
0 & & 3 g
099098 @ ¢ X
)
098097099 S g
U

079079079079
0,96 0,95 096096078
0,49 0,50 0,49 0,48 0,43 0,46
0,97 0,96 0,97 0,97 0,80 0,95 0,48
0,96 0,96 0,97 0,96 0,78 0,93 0,48 095
098097098097077095049097098
0,90 0,90 0,92 0,91 0,77 0,88 0,48 089092091
0,93 0,92 0,93 092079092049092092094092
0,96 0,96 0,97 0,96 0,79 0,95 0,48 0,95 0,94 0,97 0,91 0,97
0,98 0,98 0,99 0,99 0,78 0,97 0,48 0,98 096099092094097
0,98 0,97 0,98 0,98 0,79 0,97 0,47 0,97 0,96 0,98 0,91 0,94 0,98 100
0,94 0,94 0,93 0,93 0,78 0,92 0,48 0,92 0,93 0,93 0,88 0,92 0,93 094094
0,94 0,93 0,93 0,93 0,77 0,92 0,48 0,92 0,94 0,94 0,89 0,93 0,94 0,94 0,93 099
0,95 0,95 0,97 0,97 0,80 0,94 0,47 0,98 0,95 097090091094097097092092
0,96 0,95 0,97 0,97 0,81 0,95 0,47 0,98 0,95 0,96 0,90 0,93 0,96 0,98 098092092099
0,92 0,91 0,92 0,92 0,77 0,90 0,46 0,94 0,91 0,93 0,87 0,89 0,92 0,94 0,93 0,89 0,90 0,95 0,94
0,95 0,95 0,96 0,95 0,76 0,93 0,48 0,94 0,94 0,97 0,89 0,92 0,95 0,96 0,96 0,91 0,93 094094095
0,93 0,92 0,92 0,92 0,75 0,90 0,47 0,91 0,94 0,94 0,88 0,92 0,93 0,93 0,92 0,95 096091091090093
0,92 0,91 0,93 0,92 0,78 0,90 0,49 0,91 0,92 0,93 0,88 0,90 0,94 0,93 0,93 087088091092092091087
0,97 0,97 0,99 0,98 0,77 0,95 0,48 0,96 0,97 0,98 0,92 0,93 0,96 0,98 0,98 0,92 0,93 0,96 0,97 0,92 0,95 0,92 0,93
0,98 0,98 0,99 0,98 0,78 0,96 0,49 0,97 0,96 0,99 0,92 0,94 0,97 0,99 0,99 0,93 0,94 0,96 0,97 0,93 0,96 0,93 0,93 098
0,88 0,87 0,88 0,87 0,75 0,85 0,47 0,87 0,86 0,89 0,84 0,84 0,87 0,89 0,88 0,83 0,84 0,86 0,86 0,84 0,88 0,84 0,85 089089
0,97 0,96 0,98 0,98 0,80 0,95 0,48 0,96 0,96 0,97 0,92 0,92 0,96 0,99 0,98 0,93 0,92 0,97 0,97 0,92 0,95 091092098099088
0,85 0,84 0,84 0,84 0,74 0,81 0,47 0,83 0,84 0,84 0,81 0,78 0,82 0,85 0,84 0,81 0,80 0,83 0,84 0,82 0,85 0,82 0,83 0,85 0,84 0,91 0,85
0,98 0,98 0,98 0,98 0,79 0,95 0,49 0,96 0,96 0,97 0,90 0,92 0,95 0,98 0,98 0,94 0,93 0,96 0,97 0,92 0,94 0,93 091097097087098087
0,97 0,97 0,97 0,97 0,78 0,94 0,49 0,95 0,95 0,96 0,89 0,91 0,94 0,97 0,97 0,93 0,92 0,95 0,96 0,91 0,93 0,93 090096096086096087099
0,96 0,96 0,97 0,96 0,77 0,94 0,49 0,95 0,94 0,97 0,90 0,93 0,96 0,97 0,97 0,92 0,93 0,94 0,95 0,95 0,99 0,93 0,92 0,96 0,97 0,89 0,96 0,86 0,95 094
0,67 0,67 0,67 0,66 0,67 0,64 0,42 0,64 0,66 0,66 0,61 0,66 0,67 0,66 0,67 0,65 0,65 0,65 0,66 0,62 0,63 0,62 0,66 0,66 0,67 0,59 0,67 0,58 0,67 0,65 0,64
0,64 0,64 0,64 0,62 0,63 0,61 0,40 0,61 0,64 0,63 0,59 0,63 0,64 0,63 0,64 0,62 0,62 0,62 0,63 0,59 0,60 0,59 0,63 0,64 0,64 0,56 0,64 0,56 0,63 062061097
0,94 0,94 0,94 0,94 0,80 0,91 0,49 0,95 0,92 0,93 0,87 0,88 0,91 0,94 0,94 0,90 0,89 0,95 0,96 0,93 0,92 0,90 0,89 0,94 0,93 0,83 0,94 0,86 0,96 0,96 0,93 0,63 060
0,86 0,85 0,85 0,85 0,77 0,82 0,49 0,83 0,85 0,84 0,83 0,80 0,84 0,86 0,85 0,83 0,82 0,84 0,84 0,82 0,84 0,81 0,84 0,86 0,86 0,90 0,87 0,92 0,88 088086060057087
0,63 0,63 0,63 0,62 0,65 0,60 0,41 0,60 0,62 0,62 0,59 0,62 0,63 0,62 0,63 0,61 0,61 0,61 0,62 0,58 0,59 0,58 0,63 0,62 0,64 0,58 0,63 0,56 0,63 0,61 0,60 0,96 0,98 0,59 0,56
0,96 0,95 0,96 0,95 0,81 0,92 0,48 0,96 0,95 0,95 0,90 0,91 0,94 0,96 0,95 0,91 0,91 0,97 0,97 0,94 0,95 0,90 0,92 0,97 0,96 0,85 0,95 086096095096066064097086062

6.CoryLK33
7.CoryLK60
8.CoryDTO01
9.CoryDT02
10.CoryDT03
11.CoryDT04
12.CoryDTO05
13.CoryBL01
14.CoryDP03
15.CoryDP04
16.CoryDP07
17.CoryDP08
18.CoryDP09
19.CoryDP11
20.CoryTNO2
21.CoryTN09
22.CoryTN10
23.CoryTN11
24.CoryTN13
25.CoryDNO3
26.CoryDN06
27.CoryDNO7
28.CoryDN10
29.CoryDN12
30.CoryDN13
31.CoryDN15
32.CoryDN21
33.CoryDN23
34.CoryDN24
35.CoryDN25
36.CoryDN27

0,96 0,95 0,96 0,95 0,81 0,92 0,48 0,96 0,95 0,95 0,90 0,91 0,94 0,96 0,95 0,91 0,91 0,97 0,97 0,94 0,95 0,90 0,92 0,97 0,96 0,85 0,95 0,86 0,96 0,95 0,96 0,66 0,64 0,97 0,86 0,62 1,00
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Phu luc 7 (tt). Hé s6 twong dong Nei va Li’s cia 76 MPL nam C. cassiicola dugc thiét 1ap tir ma tran nhi phan

39.CoryDN39
40.CoryPKO01
41.CoryGLO01
42.CoryGL02
43.CoryGL03
44.CoryKTO1
45.CoryKTO02
46.CoryKTO03
47.CoryKT04
48.CoryBT03
49.CoryBT06
50.CoryBT08
51.CoryBT09
52.CoryBT13
53.CoryBT17
54.CoryBT18
55.CoryQNO1
56.CoryQN02
57.CoryQN03
58.CoryQN04
59.CoryQNO05
60.CoryQN06
61.CoryQNO07
62.CoryQNO08
63.CoryQN13
64.CoryQN14
65.CoryQTO01
66.CoryQT02
67.CoryQTO03
68.CoryLCO01
69.CoryLC02
70.CoryLC03
71.CorySL01
72.CorySL02
73.CorySLO03
74.CoryLCA1
75.CoryLCA2
76.CoryLCA3

0,81 0,83 0,45 0,95 098
0,81 0,82 0,44 0,94 0,98 0,99
0,83 0,83 0,43 0,95 0,98 098098
0,38 0,39 0,97 0,42 0,43 0,44 0,43 043
0,88 0,90 0,39 0,85 0,90 0,88 0,88 0,88 0,38
0,38 0,39 0,94 0,42 0,42 0,44 0,43 0,42 0,95 040
0,38 0,39 0,95 0,43 0,44 0,45 0,44 0,44 0,96 0,41 096
0,39 0,40 0,97 0,44 0,44 0,46 0,45 0,44 0,96 0,40 0,95 096
0,87 0,88 0,41 0,85 0,88 0,88 0,87 0,88 0,41 0,95 040041041
0,33 0,34 0,46 0,36 0,32 0,34 0,32 0,32 0,47 0,32 0,46 046046033
0,88 0,88 0,42 0,84 0,88 0,89 0,89 0,86 0,41 0,93 0,41 0,41 0,42 0,94 0,32
0,39 0,40 0,97 0,44 0,44 0,46 0,45 0,44 0,97 0,40 0,96 0,97 0,98 0,41 0,45 042
0,39 0,40 0,97 0,44 0,44 0,46 0,45 0,44 0,97 0,40 0,96 0,97 0,98 0,41 0,45 0,40 0,99
0,81 0,83 0,39 0,81 0,87 0,87 0,87 0,84 0,37 0,91 0,38 0,40 0,39 0,91 029092038039
0,81 0,83 0,38 0,82 0,87 0,87 0,87 0,85 0,36 0,91 0,37 0,39 0,38 0,92 0,29 0,93 038038099
0,81 0,83 0,38 0,82 0,87 0,87 0,87 0,85 0,36 0,91 0,37 0,39 0,38 0,92 0,29 0,93 0,38 0,38 0,99 100
0,38 0,39 0,96 0,42 0,42 0,44 0,43 0,42 0,96 0,40 0,96 0,96 0,96 0,40 0,47 0,41 0,97 0,96 0,37 0,37 0,37
0,38 0,39 0,96 0,42 0,43 0,44 0,43 0,43 0,96 0,41 0,96 0,97 0,97 0,41 0,46 0,41 0,98 0,98 0,38 0,37 0,37 0,98
0,83 0,85 0,43 0,85 0,89 0,90 0,89 0,88 0,42 0,91 0,42 0,43 0,43 0,90 0,32 0,93 0,42 0,43 0,90 0,90 0,90 0,42 0,43
0,37 0,38 0,94 0,42 0,42 0,44 0,43 0,42 0,94 0,39 0,94 0,94 0,96 0,39 0,48 0,40 0,95 0,94 0,36 0,36 0,36 0,97 0,95 042
0,36 0,35 0,48 0,41 0,37 0,39 0,39 0,38 0,49 0,33 0,47 0,48 0,48 0,34 0,87 0,34 0,46 0,47 0,31 0,29 0,29 0,48 0,48 036048
0,38 0,39 0,96 0,43 0,43 0,45 0,44 0,43 0,96 0,40 0,97 0,97 0,97 0,40 0,45 0,41 0,98 0,98 0,38 0,37 0,37 0,98 0,99 0,44 0,96 0,47
0,37 0,37 0,94 0,41 0,42 0,43 0,43 0,43 0,94 0,39 0,94 0,94 0,94 0,39 0,45 0,39 0,95 0,95 0,36 0,35 0,35 0,96 0,96 0,42 0,95 0,48 0,97
0,40 0,40 0,92 0,43 0,40 0,42 0,42 0,41 0,91 0,38 0,92 0,92 0,93 0,37 0,47 0,36 0,93 0,94 0,34 0,33 0,33 0,92 0,93 0,40 0,90 0,49 0,94 092
0,77 0,79 0,46 0,88 0,92 0,92 0,92 0,90 0,45 0,86 0,44 0,46 0,46 0,84 0,32 0,87 0,46 0,46 0,85 0,86 0,86 0,46 0,46 0,92 0,46 0,36 0,47 0,44 043
0,39 0,40 0,92 0,44 0,44 0,46 0,45 0,44 0,92 0,41 0,93 0,93 0,93 0,41 0,48 0,42 0,93 0,93 0,39 0,38 0,38 0,94 0,94 0,45 0,92 0,49 0,95 0,93 0,92 0,47
0,80 0,82 0,43 0,91 0,91 0,91 0,91 0,89 0,42 0,84 0,41 0,44 0,44 0,79 0,34 0,82 0,43 0,43 0,80 0,81 0,81 0,43 0,43 0,86 0,43 0,40 0,44 0,41 0,46 0,93 0,44
0,79 0,81 0,43 0,88 0,93 0,93 0,93 0,91 0,42 0,88 0,42 0,44 0,44 0,84 0,34 0,88 0,44 0,44 0,86 0,86 0,86 0,43 0,43 0,91 0,43 0,38 0,44 0,42 0,40 0,94 0,45 094
0,80 0,82 0,43 0,89 0,94 0,91 0,91 0,91 0,43 0,89 0,42 0,45 0,44 0,85 0,33 0,86 0,44 0,44 0,84 0,85 0,85 0,43 0,44 0,90 0,43 0,37 0,44 0,43 0,40 0,92 0,45 092098
0,79 0,80 0,46 0,91 0,95 0,93 0,93 0,93 0,45 0,87 0,45 0,47 0,47 0,84 0,33 0,85 0,47 0,47 0,83 0,83 0,83 0,46 0,46 0,88 0,46 0,39 0,47 0,45 0,43 0,94 0,48 0,94 0,97 0,98
0,79 0,80 0,46 0,91 0,95 0,93 0,93 0,93 0,45 0,87 0,45 0,47 0,47 0,84 0,33 0,85 0,47 0,47 0,83 0,83 0,83 0,46 0,46 0,88 0,46 0,39 0,47 0,45 0,43 0,94 0,48 0,94 0,97 0,98 1,00
0,80 0,82 0,43 0,89 0,94 0,91 0,91 0,91 0,43 0,89 0,42 0,45 0,44 0,85 0,33 0,86 0,44 0,44 0,84 0,85 0,85 0,43 0,44 0,90 0,43 0,37 0,44 0,43 0,40 0,92 0,45 0,92 0,98 1,00 098098
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45.CoryKT02
46.CoryKTO03
47.CoryKT04
48.CoryBT03
49.CoryBT06
50.CoryBT08
51.CoryBT09
52.CoryBT13
53.CoryBT17
54.CoryBT18
55.CoryQNoO1
56.CoryQNO02
57.CoryQN03
58.CoryQN04
59.CoryQNO05
60.CoryQN06
61.CoryQNO7
62.CoryQNO08
63.CoryQN13
64.CoryQN14
65.CoryQTO01
66.CoryQT02
67.CoryQT03
68.CoryLCO01
69.CoryLC02
70.CoryLCO03
71.CorySL01
72.CorySL02
73.CorySL03
74.CoryLCA1

0,79 0,80 0,46 0,91 0,95 0,93 0,93 0,93 0,45 0,87 0,45 0,47 0,47 0,84 0,33 0,85 0,47 0,47 0,83 0,83 0,83 0,46 0,46 0,88 0,46 0,39 0,47 0,45 0,43 0,94 0,48 0,94 0,97 0,98 1,00 1,00 0,9

Gia tri nho nhat (Min): 0,29; gia tri 16n nhat (Max): 1,0; gia tri trung binh (Average): 0,67
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Phu luc 8. Trinh tu nucleotide gen Cas2 va két qua so sanh bang cong cu BLAST

1o 20 sa a0 so =0 To sa o
g o Wsiap o0 st cx W s =inc ik i kg Wisarnss oms ) o o mn Wae te usrarifbc simomsc B Ssmm s Al ot Wite iy B ot | sosmnciil oo s snMmpncsaro Sl mesgmasiers | dokouman voms oo e omel oo
oo GATCTTTGAGACCTGTCCTATA CACAATGAAATACCTCCCTATCTTCATCTCTGCTTTTGTAGCAGS
110 1zo 1s0 1420
-1 - - V- - - -1 1 | - -1
A CGCA CGTCTGCTGOCGGCAGCAGCTATTCTT

310 320 330 330
sa- - - [ - - .- V- 1 1
GITTCTTGATTCTARAAGCTAATT T nc

410 azo 4z0 210
- -0 - - P - S -- -0 .- 1 e 1
T ARCC CGCRR

A 330 520 350 =30
R R R R e R L R L
GTTTCTTGATT AR TT TACA TTCGGGTTGTTAGCT

<10 szo a30 ss0
I L I e IR NN TP e T R
TTGAGCTGGECTGCCGCTACAAGTCTARAGGATGGCAACATTAGCTACC

sae . s20 : ssa ; sse | sso : sso : ; s=o : seo
CTATATACTPAGCGCTACATATACACCACACTCCT TTACATACACAAATTTATATTCTTACCCATCCT. TTCC AnAA
; sao " sz0 : ss0 : c20 : sso . sso . s70 . see | s20
APRE c TTTAACTAGTTCITGTATCTTGCTTTC { =] AGCATATTTACGCAAAGTTTAAAAGAGCCA
: Sae s e il 2t sl ;Lo ki sl
TGRAATCCG AR TGRA GGG
Sequences producing significant alignments:
Select: All None Selected:0
i1 Alignments o
yos |t o] € | P | mssen
B U] CorySLO2 1402 1402 100% 0.0 Query_207457
CoryQNO1 1402 1402 100% 0.0 Query_207456
CoryKT01 1402 1402 100% 0.0 Query_207455
] CoryDN39 1402 1402 100% 0.0 Query_207454
Sequences producing significant alignments:
Select: All None Selected:12
i Alignments [BDownload v GenBank Graphics Distance tree of results o
-
@ Corynespora cassiicola clone HCCYNBNO1 cassiicolin precursor protein (Cas2) gene, complete cds 1306 1306 98% 0.0 | 99.58% |KY856337.1
@ Corynespora cassiicola clone PaCcSD02 cassiicolin precursor protein (Cas2) gene, complete cds 1304 1304 98% 0.0 | 99.44% |KY856841.1
C @ Corynespora cassiicola clone HCCYNHZMO1- iicolin precursor protein (Cas2) gene, complete cds 1303 1303 97% 0.0 | 99.58% |KY856838 1
¥ Corynespora cassiicola clone HCCYNHZMO1-4 cassiicolin precursor protein (Cas2) gene. complete cds 1299 1299 97% 0.0 | 99.44% |KY8568401
@ Corynespora cassiicola clone HCcGDMM1406 cassiicolin precursor protein (Cas2) gene, complete cds 1299 1299 96% 0.0 | 99.86% |KY856835.1
@ Corynespora cassiicola clone PaCcSDO03 cassiicolin precursor protein (Cas2) gene, complete cds 1297 1297 96% 0.0 | 99.72% | KY856842 1
@ Corynespora cassiicola clone CpCcHNO2 cassiicolin precursor protein (Cas2) gene, complete cds 1295 1295 96% 0.0 | 99.86% |KY856832.1
@ Corynespora cassiicola isolate ACC43 cassiicolin precursor (Cas2) gene, complete cds 1293 1293 97% 0.0 | 99.44% |KP748302.1
@ Corynespora cassiicola clone HCCHNDZ 1622 cassiicolin precursor protein (Cas2) gene, complete cds 1293 1293 96% 0.0 | 99.86% |KY856843 1
@ Corynespora cassiicola clone PaCcHBO04 cassiicolin precursor protein (Cas2) gene, complete cds 1293 1293 96% 0.0 | 99.86% |KY856836.1

(A) Trinh tu gen Cas2 cia MPL CoryDN39; (B) Két qua so sanh d6 twong dong cia
4 MPL CoryDN39, CoryKT01; CoryQNO1 va CorySL02; (C) Két qua so sanh trinh ty
gen Cas2 cua 4 MPL trén GenBank.



Phu bang 3. Mirc do gay bénh cta 76 MPL nam C. cassiicola trén 14 cao su DVT

159

RRIV 4 va PB 260 & thoi diém 7 NSC

ST PL RRIV 4 N PB 260 ~
CSB (%) Mt nhiémbénh  CSB (%) Muc nhiém bénh

1 CoryLKO02 100,0  Ratning 69,8  Ning

2 CoryLK24 85,8  Rétning 194  Nhe

3 CoryLK27 94,1  Ratnang 56,6  Ning

4 CoryLK29 44,8 Trung binh 47,9 Trung binh
5  CoryLK32 99,0  Ratnang 132 Nhe

6 CoryLK33 71,2 Nang 50,7 Nang

7 CoryLK60 92,0  Ratning 46,9  Trung binh
8  CoryDTOI1 96,5  Rétning 72,2 Nang

9  CoryDT02 78,5  Ratnang 44,4  Trung binh
10  CoryDT03 94,1  Rétning 57,6 Ning

11 CoryDTO04 62,5 Nang 49,3 Trung binh
12 CoryDTO05 85,8  Ratning 39,2 Trung binh
13 CoryBLO1 69,1 Nang 49,7 Trung binh
14 CoryDP03 96,5  Rétning 70,8  Ning

15  CoryDP04 90,6  Ratnang 24,7  Nhe

16  CoryDP07 91,7  Ratnang 32,6  Nhe

17 CoryDPO08 37,2 Trung binh 18,1 Nhe

18 CoryDP09 48,3 Trung binh 24,7 Nhe

19  CoryDPI11 85,8 Rét ning 42,0 Trung binh
20  CoryTN02 98,6  Rétning 59,4  Ning
21 CoryTN09 83,3  Ratning 51,4  Ning
22 CoryTN10 78,5  Rétning 33,0  Trung binh
23 CoryTNI11 90,6  Ratnang 44,4  Trung binh
24 CoryTNI13 70,1 Nang 45,8 Trung binh
25  CoryDNO3 80,2 Nang 51,0 Nang
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Phu bang 3 (tt). Muc do giy bénh cta 76 MPL nam C. cassiicola trén 14 cao su
DVT RRIV 4 va PB 260 ¢ thoi diém 7 NSC

ST PL RRIV 4 N PB 260 N
CSB (%) Mt nhiémbénh  CSB (%) Muc nhiém bénh

26  CoryDNO06 99,3  Rétning 50,0  Trung binh
27  CoryDNO7 72,6 Nang 62,8  Nang

28  CoryDNI10 30,2 Trung binh 67,7  Nang

29  CoryDNI12 59,0 Nang 67,7 Nang

30  CoryDNI3 75,3  RatNang 34,4  Trung binh
31  CoryDNI15 100,0  Ratning 68,4  Nang

32 CoryDN21 49,7 Trung binh 59,0 Nang

33 CoryDN23 82,3  Ratning 66,0  Ning

34 CoryDN24 52,4 Nang 42,7  Trung binh
35  CoryDN25 84,4  Ratning 549  Nang

36  CoryDN27 100,0  Ratning 70,1  Ning

37  CoryDN30 25,7 Trung binh 59,4  Nang

38  CoryDN32 67,7 Nang 58,0  Nang

39 CoryDN39 88,9  Ratning 59,0  Ning

40  CoryPKOl1 42,0 Trung binh 29,2 Trung binh
41  CoryGLOl 97,6  Ratnang 49,0  Trung binh
42 CoryGLO02 52,  Nang 70,5  Ning

43 CoryGLO3 71,5 Nang 72,2  Nang

44 CoryKTOl 100,0  Ratning 59,0 Ning

45  CoryKT02 100,0  Ratning 34,7  Trung binh
46  CoryKTO3 99,7  Rétning 50,7  Ning

47  CoryKT04 100,0  Réatning 69,8  Ning

48  CoryBTO03 100,0  Réatning 36,5  Trung binh
49  CoryBTO06 68,1 Nang 22,6 Nhe

50  CoryBTO08 68,1 Nang 12,5  Nhe
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Phu bang 3 (tt). Muc do giy bénh cta 76 MPL nam C. cassiicola trén 14 cao su
DVT RRIV 4 va PB 260 ¢ thoi diém 7 NSC

RRIV 4 PB 260
STT MPL . .
CSB (%) Miuc nhiém bénh  CSB (%)  Mirc nhiém bénh

51 CoryBT09 33,7 Trung binh 69,1 Nang

52 CoryBT13 92,0  Ratnang 32,6 Trung binh
53 CoryBT17 98,6  Rétning 58,0  Ning

54  CoryBTI18 68,1 Nang 31,9 Trung binh
55 CoryQNoOl 84,4  Rétning 53,1  Ning

56  CoryQNO02 44,8 Trung binh 43,4 Trung binh
57  CoryQNO3 36,5 Trung binh 23,6 Nhe

58  CoryQNO04 62,5 Nang 48,3 Trung binh
59  CoryQNO5 76,4  Rétning 22,2 Nhe

60  CoryQNO06 84,4  Rétning 28,1  Trung binh
61  CoryQNO7 41,7 Trung binh 37,5 Trung binh
62  CoryQNOS 97,2  Rétning 51,0 Ning

63  CoryQN13 37,8 Trung binh 45,5 Trung binh
64  CoryQN14 82,6  Rétning 41,7  Trung binh
65 CoryQTO1 70,1 Nang 45,8 Trung binh
66  CoryQT02 80,2  Rétning 64,6  Ning

67  CoryQTO03 69,1 Nang 55,2 Nang

68  CoryLCO1 88,9  Rétning 41,0  Trung binh
69  CoryLCO02 43,1 Trung binh 42,0 Trung binh
70 CoryLCO03 82,3  Rétning 52,1  Ning

71 CorySLOl 92,0  Ratnang 61,1  Ning

72 CorySL02 100,0  Ratning 743  Ning

73 CorySL03 92,0  Ratnang 243  Nhe

74 CoryLCAIOl  100,0  Rétning 65,3  Nang

75 CoryLCAIO2  100,0  Rétning 26,7  Trung binh
76 CoryLCAIO3 99,7  Rétning 28,1  Trung binh
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Phu bang 4. Mirc d6 gy bénh ciia 76 MPL ndm C. cassiicola trén 1a cao su DVT RRIV 4 va PB

260 ¢ thoi diém 7 NSC
CSB (%) CSB (%)
STT | MPL RRIV4 | PB260 | STT MPL RRIV 4 PB 260
1 | CoryLKO02 100,0° 69,8 39 | CoryDN39 88,9"" 59,0*
2 | CoryLK24 85,4 19,491 40 | CoryPKOI 42,0™F 29,2
3 | CoryLK27 92,0*" 56,6 41 | CoryGLOl1 97,6"¢ 49,0™°
4 | CoryLK29 448" 47,9*°| 42 | CoryGL02 52,177 70,5
5 | CoryLK32 99,0 1329] 43 | CoryGLO3 71,5™ 72,2%
6 | CoryLK33 712" 50,7" | 44 | CoryKTOl 100,0° 59,0™
7 | CoryLK60 | 91,7*" 46,9*"| 45 | CoryKT02 100,0° 34,7
8 | CoryDTOI1 94,8%* 722" 46 | CoryKT03 99,7% 50,7*"
9 | CoryDT02 77,8 44 4P| 47 | CoryKT04 100,0° 69,8"
10 | CoryDTO03 94,1 57,6 | 48 | CoryBT03 100,0° 36,571
11 | CoryDT04 62,5 49,3"°| 49 | CoryBT06 68,1"™ 22,6™4
12 | CoryDTO05 85,8 39,2°4] 50 | CoryBT08 68,1"™ 12,54
13 | CoryBLOI | 69,1™™ 49,7%°| 51 | CoryBT09 33,7"P 69,14
14 | CoryDP03 96,5 70,8 | 52 | CoryBT13 92,0*¢ 32,654
15 | CoryDP04 90,6" 247™9] 53 | CoryBT17 98,6 58,00
16 | CoryDP07 91,7°" 32,69 54 | CoryBTI8 69,1™™ 31,91
17 | CoryDP0O8 | 37,2"F 18,1 55 | CoryQNOI 84,4 53,1°"
18 | CoryDP09 | 483"P 2479 56 | CoryQNO2 44 8" 43 4P
19 | CoryDP11 85,8 42,091 57 | CoryQNO3 36,5"F 23,6™4
20 | CoryTNO2 | 98,6™ 59,471 58 | CoryQN04 61,1™ 48,3"°
21 | CoryTN09 83,3 51,4"| 59 | CoryQNO5 76,4 22,2™4
22 | CoryTNI0 78,5 33,0591 60 | CoryQNO6 84,0 28,174
23 | CoryIN11 90,6" 44,4 | 61 | CoryQNO7 41,7™P 37,544
24 | CoryINI3 | 70,1"™ 458" | 62 | CoryQNOS 97,24 51,0°"
25 | CoryDNO3 | 76,0 51,0"| 63 | CoryQNI13 37,8"F 45,5°F
26 | CoryDNO06 99,3 50,0°"| 64 | CoryQN14 82,65 41,7°°
27 | CoryDNO7 |  72,6% 62,8°"| 65 | CoryQTO1 70,1™™ 45,8%P
28 | CoryDNI10 | 30,2°F 67,71 66 | CoryQT02 80,2 64,6
29 | CoryDNI2 | 59,0 67,71 67 | CoryQT03 68,4™™ 55,2
30 | CoryDN13 75,35 344 68 | CoryLCOI 88,9"" 41,0°P
31 | CoryDNIS | 100,0° 68,41 69 | CoryLC02 43,1 42,0°P
32 | CoryDN21 | 49,7°F 59,09 | 70 | CoryLCO3 82,3 52,1°"
33 | CoryDN23 81,9 66,0°°| 71 | CorySLOI 92,0°" 61,1
34 | CoryDN24 | 52,4'F 42,77 | 72 | CorySL02 100,0° 74,3
35 | CoryDN25 | 844" 54,9°™ 1 73 | CorySLO3 93,8"¢ 24,3™4
36 | CoryDN27 100,0° 70,1° | 74 | CoryLCAI 100,0° 65,3
37 | CoryDN30 25,7° 59,471 75 | CoryLCA2 100,0° 26,74
38 | CoryDN32 | 67,7"™ 58,07 76 | CoryLCA3 99,7% 28,11
F tinh 18,38 (**) | 5,86 (**)
CV (%) 10,61 16,38

* Trong cung mot cot s6 liéu, cdc gid tri trung binh cé ciing ky tw khéng khdc biét ¢é y nghia thong ké theo
trac nghiém da doan Duncan ¢ muc P < 0,01.




163

Phu luc 9. Két qua phan tich bién lwong vé chi sé6 bénh (%) cia 76 MPL nam C.
cassiicola trén 1a cao su DVT RRIV 4 va PB 260 & dieu kién phong thi nghiém (so li¢u
Phu bang 4)

Két qua phan tich bién lugng vé chi s6 bénh (%) ctia 76 MPL nam C. cassiicola trén 14 cao
su DVT RRIV 4

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 75 66592.57579 887.90101 18.38 <.0001
Error 152 7344.14667 48.31675
Corrected Total 227 73936.72246
R-Square Coeff Var Root MSE CSB Mean
0.900670 10.61623 6.951025 65.47544
Source DF Anova SS Mean Square F Value Pr > F
MPL 75 66592.57579 887.90101 18.38 <.0001
Alpha 0.01
Error Degrees of Freedom 152
Error Mean Square 48.31675

Két qua phan tich bién luong vé chi sb bénh (%) ctia 76 MPL nam C. cassiicola trén
la cao su DVT PB 260

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 75 22184.13702 295.78849 5.86 <.0001
Error 152 7675.03333 50.49364
Corrected Total 227 29859.17035
R-Square Coeff Var Root MSE CSB Mean
0.742959 16.38129 7.105888 43.37807
Source DF Anova SS Mean Square F Value Pr > F
MPL 75 22184.13702 295.78849 5.86 <.0001
Alpha 0.01
Error Degrees of Freedom 152

Error Mean Square 50.49364
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STT DVT Mau phan lap nim TB
CoryLKO02 CoryDPO03 CoryDN39 CoryKTO04 CoryBT17 CorySLO02 (DVT)
1 RRIV1 72,6° A 92,0° 4 56,9 g 72,9 Am 70,8 85,8% 75,2"
2 RRIV 106 71,2° ap 83,7 B 66,7° & 68,1 & 69,4 Ap 94,4 75,6
3 RRIV 109 2539 4 41,3 5 30,97 4 31,3 4 27,17 A 34,04 A 31,7
4  RRIV 114 68,4° 4 61,84 4 4557 4 69,1 472% A 58,3%d 58,49
5 RRIV 124 39,64 35,19 4 31,34 28,5™ 36,1 5 61,54 38,7
6 RRIV 206 39,9 4 66,3, 50,74 A 44,4 . 542°¢ 59,7% . 52,5°
7 RRIV 209 70,5° A 74,70, 472> A 68,4 A 74,0° A 792 A 69,0"
8  RRIV 230 43.1° A 36,19 5 28,157 4 62,8 48,6 Ap 50,0 A 44,8'"
9  PB255 69,1° A 72,6 A 66,7° A 46,5 A 58,34, 75,0% A 64,7
10 PB312 30,94 41,7 5¢ 264" 57,6 s 43,197 e 63,9%¢ 43,98
11 PB260 63,5° B 50,3° A 41,77 4 490 A 55,6"° B 71,25, 55,29¢f
12 RRIV 4 100,0° A 89,6 4 86,8" A 99,7° 91,7° 4 99,7 A 94,6"
TB
(MPL) 57,85 62,15 48,2 ¢ 58,25 56,3 69,4,

CV (%) =14,2; F(A) =15,9"; F(B) =56,2" ; FA*B) =2,1"

*

So sanh mirc dd gdy bénh ciia méi MPL trén cic DVT cao su, sé liéu c6 ciing mau tw (in thuong) trong ciing mét ¢ét ¢6 ciing mau tw thi khong khdc biét

6 y nghia thong ké theo trac nghiém da doan Duncan ¢ mirc P < 0,01.

So sanh mirc @6 nhiém bénh ciia méi DVT véi cac MPL, s6 liéu c6 ciing mdu tie (in hoa) trong ciing mét hang ¢6 ciing mau tw thi khéng khdc biét c6

nghia thong ké theo trac nghiém da doan Duncan ¢ mirc P < 0,01.

S6 liéu & hang cudi cung la CSB trung binh theo MPL, so sanh mitc do gdy bénh giita nhitng MPL trén 12 DVT cao su;

S6 liéu & cot cudi cing la CSB trung binh theo DVT, so sanh mike dé man cam ciia nhitng DVT cao su véi 6 MPL nam.

: ¢6 y nghia ¢ mirc 0,01 <P <0,05; **: rat ¢ y nghia & muc P <0,05.
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Phu luc 10. Két qua phan tich bién lugng vé chi s6 bénh (%) caa 6 MPL nam C. cassiicola
trén 1a 12 DVT cao su & dieéu kién phong thi nghiém (so liéu Phu bang 5)

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 73 43324.88574 593.49159 11.12 <.0001
Error 142 7579.80296 53.37889
Corrected Total 215 50904 .68870
R-Square Coeff Var Root MSE CSB Mean
0.851098 14.21750 7.306086 51.38796

Source DF Type I SS Mean Square F Value Pr > F
K 2 0.38370 0.19185 0.00 0.9964
M 5 4259.86537 851.97307 15.96 <.0001
D 11 33027.60537 3002.50958 56.25 <.0001
M*D 55 6037.03130 109.76421 2.06 0.0004
Source DF Type III SS Mean Square F Value Pr > F
K 2 0.38370 0.19185 0.00 0.9964
M 5 4259.86537 851.97307 15.96 <.0001
D 11 33027.60537 3002.50958 56.25 <.0001
M*D 55 6037.03130 109.76421 2.06 0.0004

Alpha 0.01

Error Degrees of Freedom 142

Error Mean Square 53.37889

Critical Value of t 2.61090

Least Significant Difference 4.4961

Means with the same letter are not significantly different.

t Grouping Mean N M (MPL)
A 59.144 36 6
B 53.517 36 2
B 51.133 36 4
B 50.839 36 1
B 49.300 36 5
C 44.394 36 3

The GLM Procedure
t Tests (LSD) for CSB

NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 142
Error Mean Square 53.37889
Critical Value of t 2.61090
Least Significant Difference  6.3585
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Means with the same letter are not significantly different.

t Grouping Mean N
A 80.728 18
B 62.767 18
B 61.794 18
C B 57.356 18
C D 53.633 18
E D 50.117 18
E D F 48.078 18
E G F 46.383 18
H G F 41.983 18
H G 41.394 18
H I 38.333 18
I 34.089 18
The GLM Procedure
Sum of
Source DF Squares Mean
Model 73 43324.88574 59
Error 142 7579.80296 5
Corrected Total 215 50904 .68870
R-Square Coeff Var Root MSE
0.851098 14.21750 7.306086
Source DF Type I SS Mean
K 2 0.38370
MD 71 43324.50204 61
Source DF Type III SS Mean
K 2 0.38370
MD 71 43324.50204 61
Alpha 0
Error Degrees of Freedom
Error Mean Square 53.37

D (DVT)

Square
3.49159

3.37889

F Value

11.12

CSB Mean

51.38796

Square

0.19185
0.20425

Square

0.19185
0.20425

.01
142
889

F Value

0.00

11.43

F Value

0.00
11.43

Means with the same letter are not significantly different.

Duncan Grouping

A
B A
B A
B A C
B D A C
B D A C
B D A C
B D G C
B D G H C
I D G H C
I D J G H C
I D J G H K

-

-

M

89.
87.
87.
81.
76.
76.
72.
71.
70.

68.
67.
61.

ean

400
633
633
967
833
167
233
300
233

600
933
267

Pr > F

<.0001

Pr > F

0.9964

<.0001

Pr > F

0.9964
<.0001
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M4D12
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MeD9

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

60.000
59.767
59.300
58.433
58.400
57.567
57.533
57.333
57.100
56.500
56.467
56.233
55.967
55.800
55.700
54.700
54.700
54.533
53.033
52.833
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MeD11
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M5D1
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Xét theo tirng MPL nim

------------------------------------------------ M=1 (COryLK@2) -------------mmmmmmm oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 8373.642778 644.126368 35.98 <.0001
Error 22 393.822778 17.901035
Corrected Total 35 8767.465556
R-Square Coeff Var Root MSE CSB Mean
0.955081 8.322293 4.230962 50.83889
Source DF Type I SS Mean Square F Value Pr > F
K 2 19.877222 9.938611 0.56 0.5818
D 11 8353.765556 759.433232 42.42 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 19.877222 9.938611 0.56 0.5818
D 11 8353.765556 759.433232 42.42 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 17.90104

Means with the same letter are not significantly different.
Duncan Grouping Mean N D (DVT)

89.400
58.400
57.533
57.100
56.233
55.800
52.833
41.000
39.000
38.767
33.767
30.233
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The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 6640.665000 510.820385 7.81 <.0001
Error 22 1439.685000 65.440227

Corrected Total 35 8080.350000
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R-Square Coeff Var Root MSE CSB Mean
0.821829 15.11588 8.089513 53.51667
Source DF Type I SS Mean Square F Value Pr > F
K 2 22.261667 11.130833 0.17 0.8447
D 11 6618.403333 601.673030 9.19 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 22.261667 11.130833 0.17 0.8447
D 11 6618.403333 601.673030 9.19 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 65.44023

Means with the same letter are not significantly different.

Duncan Grouping Mean N D (DVT)
A 76.833 3 1
B A 71.300 3 12
B A 70.233 3 2
B A C 59.767 3 7
B A C 58.433 3 9
B D C 54.533 3 6
B D C 52.500 3 4
D C 45.200 3 11
D C 40.167 3 10
D C 40.000 3 3
D 36.900 3 8
D 36.333 3 5

------------------------------------------------ M=3 (COPYDN39) ----------mmmmmmm e

The GLM Procedure

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 13 4804.609444 369.585342 17.83 <.0001
Error 22 456.089444 20.731338
Corrected Total 35 5260.698889

R-Square Coeff Var Root MSE CSB Mean

0.913302 10.25617 4.553168 44.39444
Source DF Type I SS Mean Square F Value Pr > F
K 2 40.350556 20.175278 0.97 0.3936
D 11 4764.258889 433.114444 20.89 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 40.350556 20.175278 0.97 0.3936

D 11 4764.258889 433.114444 20.89 <.0001
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Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 20.73134

Means with the same letter are not significantly different.
Duncan Grouping Mean N D (DVT)

72.233
54.700
54.700
49.000
45.400
43.400
42.400
40.200
34.000
33.767
32.033
30.900
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The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 7595.46500 584.26654 5.22 0.0003
Error 22 2460.27500 111.83068
Corrected Total 35 10055.74000
R-Square Coeff Var Root MSE CSB Mean
0.755336 20.68123 10.57500 51.13333
Source DF Type I SS Mean Square F Value Pr > F
K 2 411.831667 205.915833 1.84 0.1822
D 11 7183.633333 653.057576 5.84 0.0002
Source DF Type III SS Mean Square F Value Pr > F
K 2 411.831667 205.915833 1.84 0.1822
D 11 7183.633333 653.057576 5.84 0.0002
Alpha 0.01
Error Degrees of Freedom 22

Error Mean Square 111.8307
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Means with the same letter are not significantly different.

Duncan Grouping Mean N D (DVT)
A 87.633 3 12
B 61.267 3 1

C B 56.500 3 4

C B 55.967 3 7

C B 55.700 3 2

C B 52.767 3 8

C B 49.500 3 10

C B 44 .467 3 11

C B 42.600 3 9

C B 41.600 3 6

C B 33.467 3 3

C 32.133 3 5

------------------------------------------------ M=5 (COPYyBT17) ----------m- - oo mmm oo e
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 4649.771667 357.674744 17.96 <.0001
Error 22 438.168333 19.916742
Corrected Total 35 5087 .940000
R-Square Coeff Var Root MSE CSB Mean
0.913881 9.052369 4.462818 49.30000

Source DF Type I SS Mean Square F Value Pr > F
K 2 8.571667 4.285833 0.22 0.8081
D 11 4641.200000 421.927273 21.18 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 8.571667 4.285833 0.22 0.8081
D 11 4641.200000 421.927273 21.18 <.0001

Alpha 0.01

Error Degrees of Freedom 22

Error Mean Square 19.91674

Means with the same letter are not significantly different.

Duncan Grouping
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The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 7745.139444 595.779957 7.96 <.0001
Error 22 1647.489444 74.885884
Corrected Total 35 9392.628889
R-Square Coeff Var Root MSE CSB Mean
0.824598 14.63140 8.653663 59.14444
Source DF Type I SS Mean Square F Value Pr > F
K 2 241.763889 120.881944 1.61 0.2217
D 11 7503.375556 682.125051 9.11 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 241.763889 120.881944 1.61 0.2217
D 11 7503.375556 682.125051 9.11 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 74.88588

Means with the same letter are not significantly different.

Duncan Grouping Mean N D
A 87.633 3 12

A 81.967 3 2

B A 68.600 3 7
B A 67.933 3 1
B C 60.000 3 9
B C D 57.567 3 11
B C D 53.033 3 10
B C D 51.600 3 5
B C D 50.600 3 6
B C D 50.100 3 4
C D 45.000 3 8

D 35.700 3 3
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Xét theo tirng DVT cao su

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1683.137222 240.448175 3.51 0.0359
Error 10 684.852222 68.485222
Corrected Total 17 2367.989444
R-Square Coeff Var Root MSE CSB Mean
0.710787 13.39211 8.275580 61.79444
Source DF Type I SS Mean Square F Value Pr > F
K 2 305.374444 152.687222 2.23 0.1582
M 5 1377.762778 275.552556 4.02 0.0292
Source DF Type III SS Mean Square F Value Pr > F
K 2 305.374444 152.687222 2.23 0.1582
M 5 1377.762778 275.552556 4.02 0.0292
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 68.48522

Means with the same letter are not significantly different.
Duncan Grouping Mean N M (MPL)

76.833
67.933
61.267
58.400
57.333
49.000

W W W™ ®
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------------------------------------------------ D=2 (RRIV 1@6) - - === o= o == <= oo oo oo oo oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 2024.043333 289.149048 3.34 0.0416
Error 10 865.236667 86.523667
Corrected Total 17 2889.280000
R-Square Coeff Var Root MSE CSB Mean
0.700536 14.81967 9.301810 62.76667
Source DF Type I SS Mean Square F Value Pr > F
K 2 204.610000 102.305000 1.18 0.3460
M 5 1819.433333 363.886667 4.21 0.0256
Source DF Type III SS Mean Square F Value Pr > F
K 2 204.610000 102.305000 1.18 0.3460
M 5 1819.433333 363.886667 4.21 0.0256
Alpha 0.01
Error Degrees of Freedom 10

Error Mean Square 86.52367
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Means with the same letter are not significantly different.

Duncan Grouping

Source
Model
Error
Corrected Total

R-Square
0.489627

Source
K
M

Source
K
M

Mean

A 81.967

B A 70.233

B A 57.533

B A 56.467

B 55.700

B 54.700
-------------- D=3 (RRIV
The GLM Procedure

Sum of

DF Squares

7 220.2722222

10 229.6055556

17 449.8777778
Coeff Var Root
14.05654 4.791

DF Type I SS

2 39.3611111

5 180.9111111

DF Type III SS

2 39.3611111

5 180.9111111

Alpha

Error Degrees of Freedom
Error Mean Square

wWwwwwwz=z
whurnvnoa =

109)

Mean Square F Value
31.4674603 1.37
22.9605556

MSE CSB Mean
717 34.08889

Mean Square F Value
19.6805556 0.86
36.1822222 1.58

Mean Square F Value
19.6805556 0.86
36.1822222 1.58

0.01
10
22.96056

Means with the same letter are not significantly different.

Duncan Grou

Source
Model
Error
Corrected Total

R-Square
0.407690

Source
K
M

Source
K
M

ping Mean N M

A 40.000 3 2

A 35.700 3 6

A 33.767 3 3

A 33.467 3 4

A 31.367 3 5

A 30.233 3 1

-------------- D=4 (RRIV 114) --------------------
The GLM Procedure
Sum of

DF Squares Mean Square F Value
7 577.748333 82.535476 0.98

10 839.376667 83.937667

17 1417.125000
Coeff Var Root MSE CSB Mean

18.28085 9.161750 50.11667

DF Type I SS Mean Square F Value
2 27.5833333 13.7916667 0.16
5 550.1650000 110.0330000 1.31

DF Type III SS Mean Square F Value
2 27.5833333 13.7916667 0.16
5 550.1650000 110.0330000 1.31

Pr > F
0.3143

Pr > F
0.4533
0.2525

Pr > F
0.4533
0.2525

Pr > F
0.4928

Pr > F
0.8507
0.3337

Pr > F
0.8507
0.3337
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Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 83.93767

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

56.500
55.800
52.500
50.100
43.400
42.400

>>>>>>
wwwwww
wWuUuoaNRE A

------------------------------------------------ D=5 (RRIV 124) ---- oo mmmm oo e mm e
The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 724.4700000 103.4957143 12.76 0.0003
Error 10 81.0900000 8.1090000
Corrected Total 17 805.5600000
R-Square Coeff Var Root MSE CSB Mean
0.899337 7.428602 2.847631 38.33333
Source DF Type I SS Mean Square F Value Pr > F
K 2 5.5900000 2.7950000 0.34 0.7165
M 5 718.8800000 143.7760000 17.73 0.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 5.5900000 2.7950000 0.34 0.7165
M 5 718.8800000 143.7760000 17.73 0.0001
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 8.109

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 51.600 3 6
B 39.000 3 1
B 36.933 3 5
B 36.333 3 2
B 34.000 3 3
B 32.133 3 4

------------------------------------------------ D=6 (RRIV 206) -------- - o mm oo e
The GLM Procedure

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 7 718.955000 102.707857 1.85 0.1814
Error 10 554.170000 55.417000
Corrected Total 17 1273.125000

R-Square Coeff Var Root MSE CSB Mean

0.564717 16.04943 7.444260 46.38333
Source DF Type I SS Mean Square F Value Pr > F
K 2 217.6633333 108.8316667 1.96 0.1908

M 5 501.2916667 100.2583333 1.81 0.1987
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Source DF Type III SS Mean Square F Value Pr > F
K 2 217.6633333 108.8316667 1.96 0.1908
M 5 501.2916667 100.2583333 1.81 0.1987

Alpha 0.01

Error Degrees of Freedom 10

Error Mean Square 55.417

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

54.533
50.600
47.400
45.400
41.600
38.767

>r>>>r>
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------------------------------------------------ D=7 (RRIV 209 ) -------- - mmmm oo e e e e
The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1145.018889 163.574127 1.48 0.2758
Error 10 1102.865556 110.286556
Corrected Total 17 2247.884444
R-Square Coeff Var Root MSE CSB Mean
0.509376 18.30989 10.50174 57.35556
Source DF Type I SS Mean Square F Value Pr > F
K 2 146.6677778 73.3338889 0.66 0.5356
M 5 998.3511111 199.6702222 1.81 0.1984
Source DF Type III SS Mean Square F Value Pr > F
K 2 146.6677778 73.3338889 0.66 0.5356
M 5 998.3511111 199.6702222 1.81 0.1984
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 110.2866

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

68.600
59.767
59.300
57.100
55.967
43.400

>r>>>>r
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------------------------------------------------ D=8 (RRIV 23@) - ---=- o -m = omm oo om oo oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 828.755000 118.393571 4.95 0.0119
Error 10 239.270000 23.927000
Corrected Total 17 1068.025000
R-Square Coeff Var Root MSE CSB Mean

0.775970 11.65111 4.891523 41.98333
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Source DF Type I SS Mean Square F Value Pr > F
K 2 60.4433333 30.2216667 1.26 0.3243
M 5 768.3116667 153.6623333 6.42 0.0064
Source DF Type III SS Mean Square F Value Pr > F
K 2 60.4433333 30.2216667 1.26 0.3243
M 5 768.3116667 153.6623333 6.42 0.0064

Alpha 0.01

Error Degrees of Freedom 10

Error Mean Square 23.927

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 52.767 3 4
B A 45.000 3 6
B A 44.200 3 5
B A 41.000 3 1
B 36.900 3 2
B 32.033 3 3
------------------------------------------------ D=9 (PB 255) ------ oo mmmm oo
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 735.863333 105.123333 1.90 0.1720
Error 10 552.796667 55.279667
Corrected Total 17 1288.660000
R-Square Coeff Var Root MSE CSB Mean
0.571030 13.86270 7.435030 53.63333
Source DF Type I SS Mean Square F Value Pr > F
K 2 112.9233333 56.4616667 1.02 0.3948
M 5 622.9400000 124.5880000 2.25 0.1284
Source DF Type III SS Mean Square F Value Pr > F
K 2 112.9233333 56.4616667 1.02 0.3948
M 5 622.9400000 124.5880000 2.25 0.1284
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 55.27967

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

60.000
58.433
56.233
54.700
49.833
42.600

>r>>>r>
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------------------------------------------------ D=10 (PB 312) - - == oo - - s o oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1155.123889 165.017698 11.73 0.0004
Error 10 140.685556 14.068556
Corrected Total 17 1295.809444
R-Square Coeff Var Root MSE CSB Mean
0.891430 9.061137 3.750807 41.39444
Source DF Type I SS Mean Square F Value Pr > F
K 2 41.694444 20.847222 1.48 0.2731
M 5 1113.429444 222.685889 15.83 0.0002
Source DF Type III SS Mean Square F Value Pr > F
K 2 41.694444 20.847222 1.48 0.2731
M 5 1113.429444 222.685889 15.83 0.0002
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 14.06856

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 53.033 3 6
B A 49.500 3 4
B C 41.000 3 5
B C 40.167 3 2
C 33.767 3 1
C 30.900 3 3
------------------------------------------------ D=11 (PB 26@) ------------- - mmm oo
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 677.2222222 96.7460317 4.05 0.0230
Error 10 238.6488889 23.8648889
Corrected Total 17 915.8711111
R-Square Coeff Var Root MSE CSB Mean
0.739430 10.16097 4.885170 48.07778
Source DF Type I SS Mean Square F Value Pr > F
K 2 89.0711111 44.5355556 1.87 0.2048
M 5 588.1511111 117.6302222 4.93 0.0156
Source DF Type III SS Mean Square F Value Pr > F
K 2 89.0711111 44.5355556 1.87 0.2048
M 5 588.1511111 117.6302222 4.93 0.0156
Alpha 0.01
Error Degrees of Freedom 10

Error Mean Square 23.86489
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Means with the same letter are not significantly different.
Duncan Grouping Mean N M

57.567
52.833
48.200
45.200
44.467
40.200

W W W™ ®
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------------------------------------------------ D=12 (RRIV 4) === - = oo mm o oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1408.677222 201.239603 4.48 0.0166
Error 10 449.198889 44.,919889
Corrected Total 17 1857.876111
R-Square Coeff Var Root MSE CSB Mean
0.758219 8.302260 6.702230 80.72778
Source DF Type I SS Mean Square F Value Pr > F
K 2 351.407778 175.703889 3.91 0.0556
M 5 1057.269444 211.453889 4.71 0.0180
Source DF Type III SS Mean Square F Value Pr > F
K 2 351.407778 175.703889 3.91 0.0556
M 5 1057.269444 211.453889 4.71 0.0180
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 44.91989

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

89.400
87.633
87.633
76.167
72.233
71.300

>r>>>>r>
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Phu bing 6. So sanh chi sb bénh (%) ctia cic nghiém thirc sau 10 ngay ching nim (Thi nghiém chiing bénh trong nha luéi)

STT DVT M4u phan 13p nim TB
CoryLKO02 CoryDP03 CoryDN39 CoryKT04 CoryBT17 CorySL02 DVT)
1 RRIVI 28,0° 413> 4 28.0° g 46,0° A 15,34 ¢ 433% 4 33,7°
2 RRIV106 18,7° ¢ 453° 12,79 453° g 19.3° ¢ 54,0° A 32,6°
3 RRIV109 10,7%" s 73% g 53 ¢ 10,7 ap 93% 4 14,7% 4 9,7¢
4 RRIV114 193%™ 5 31,3°  ge 53° g 73%  § 30,0° A 22,04 4 19,2¢
5 RRIVI24 80 4 6,0° 1134 & 73% 3 6,0 17,3% 4 9,3
6 RRIV206 153% 4 6,00 ¢ 53 ¢ 73% ¢ 47" ¢ 31,3% 4 11,7
7 RRIV209 53% 4 6,7 & 53° g 4,7° g 530 g 11,38 4 6,4"
8 RRIV230 13,3% 4 30,0° A 8,7% pc  6,0% ¢ 47" ¢ 36,7 A 16,6°
9  PB255 10,0%¢  5c 8,79 ¢ 153° e 16,7° 1334 e 32,0 4 16,0%
10 PB312 47¢  § 734 ae 47° ¢ 8,0 113 5 153% 4 8,6
11 PB260 7,3%% 4 474 6,0 g 11,3 4 8,70 & 20,77 A 9,8°
12 RRIV 4 94,0° A 96,0° 4 947% A 96,0° A 96,7° A 953* 95,4
TB
(MPL) 19,6 cp 24,25 16,9 22.28¢ 18,7 32,84

CV (%) =9,5; F(A) = 104,2""; F(B) = 853,9""; F(A*B) = 13,8"

- So sanh mirc dp gdy bénh ciia moi MPL trén cdc DVT cao su, s6 liéu ¢6 ciing mau tw (in thuong) trong cing mot cét ¢é cing mau tw thi khong
khac biét co y nghia thong ké theo trdac nghiém da doan Duncan ¢ murc P < 0,01.

- So sanh mitc dp nhiém bénh ciia méi DVT véi cac MPL, 56 liéu c6 ciing mdu tie (in hoa) trong ciing mét hang c¢é cing mau tw thi khéng khac
biét co y nghia thong ké theo trac nghiém da doan Duncan o murc P < 0,01.

- 86 liéu ¢ hang cudi ciing la CSB trung binh theo MPL, so sanh mirc dg gdy bénh giita nhitng MPL trén 12 DVT cao su;
- 86 liéu ¢ cét cudi ciing la CSB trung binh theo DVT, so sanh mirc d6 man cam ciia nhitng DVT cao su véi 6 MPL nédm.
*: c6 y nghia & muc 0,01 <P <0,05; **; rét co y nghia & muc P <0,05.
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Phu luc 11. Két qua phan tich bién lwong vé chi s6 bénh (%) cia 6 MPL nim C.
cassiicola trén 14 12 DVT cao su é nha lwéi (so li€u Phu bang 6)

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 73 68966.46750 944.74613 146.34 <.0001
Error 142 916.75083 6.45599
Corrected Total 215 69883.21833
R-Square Coeff Var Root MSE CSB Mean
0.986882 9.515356 2.540864 26.70278

Source DF Type I SS Mean Square F Value Pr > F
K 2 56.22250 28.11125 4.35 0.0146
M 5 3363.20000 672.64000 104.19 <.0001
D 11 60637.51167 5512.50106 853.86 <.0001
M*D 55 4909.53333 89.26424 13.83 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 56.22250 28.11125 4.35 0.0146
M 5 3363.20000 672.64000 104.19 <.0001
D 11 60637.51167 5512.50106 853.86 <.0001
M*D 55 4909.53333 89.26424 13.83 <.0001

Alpha 0.01

Error Degrees of Freedom 142

Error Mean Square 6.455992

Critical Value of t 2.61090

Least Significant Difference 1.5636

Means with the same letter are not significantly different.

t Grouping Mean N M (MPL)

A 34.7139 36 6

B 27.6667 36 2

C B 26.3722 36 4

C D 24.9167 36 1

D 24.1389 36 5

E 22.4083 36 3
Alpha 0.01
Error Degrees of Freedom 142
Error Mean Square 6.455992
Critical Value of t 2.61090

Least Significant Difference  2.2113

Means with the same letter are not significantly different.

t Grouping Mean N D (DVT)
A 78.1333 18 12
B 35.1333 18 1
B 34.0611 18 2
C 24.9667 18 4
D C 23.0333 18 9
D 22.5389 18 8
E 18.6889 18 6
E 17.8778 18 3
E 17.5889 18 11
E 17.3944 18 5
F E 16.5500 18 10
F 14.4667 18 7
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The GLM Procedure

Sum of
Source DF Squares Mean Square F Value
Model 73 68966.46750 944.74613 146.34
Error 142 916.75083 6.45599
Corrected Total 215 69883.21833
R-Square Coeff Var Root MSE CSB Mean
0.986882 9.515356 2.540864 26.70278
Source DF Type I SS Mean Square F Value
K 2 56.22250 28.11125 4.35
MD 71 68910.24500 970.56683 150.34
Source DF Type III SS Mean Square F Value
K 2 56.22250 28.11125 4.35
MD 71 68910.24500 970.56683 150.34
Alpha 0.01
Error Degrees of Freedom 142
Error Mean Square 6.455992
Means with the same letter are not significantly different.
Duncan Grouping Mean N MD
A 79.633 3 M5D12
A 79.133 3 M4D12
A 78.733 3 M2D12
A 78.000 3 M6D12
A 76.867 3 M3D12
A 76.433 3 M1D12
B 47.267 3 M6D2
C B 42.733 3 M4D1
C B 42.367 3 M2D2
C B 42.333 3 M4D2
C 41.167 3 M6D1
C 40.033 3 M2D1
C D 37.233 3 M6D8
D 34.333 3 M6D9
E D 34.000 3 MeD6
E D 33.867 3 M2D4
E D 33.133 3 M2D8
E D 33.033 3 M5D4
E D F 31.933 3 M3D1
E D F 31.867 3 M1D1
E G F 27.933 3 MeD4
H G F 26.867 3 M6D11
H G F 26.000 3 M1D4
H G F 26.000 3 M5D2
H G I 25.600 3 M1D2
H J G I 24.600 3 M6éD5
K H J G I 24.067 3 M4D9
K H J G I L 23.067 3 M6D10
K H J G I L 23.067 3 M5D1
K H J G I L 23.033 3 M3D9
K H J G I L 22.967 3 M1D6
K H J G M I L 22.533 3 M6éD3
K H J N M I L 21.433 3 M5D9
K H J N M I L 21.267 3 M1D8
K H J 0 N M I L 20.800 3 M3D2
K P J 0 N M I L 19.600 3 M5D10
K P J 0 N M I L 19.567 3 MeD7
K P J 0 N M I L 19.467 3 M3D5
K P J 0 N M I L 19.400 3 M4D11
K P J 0 N M Q L 19.033 3 M4D3
K P J 0 N M Q L 19.033 3 M1D3
K P R J 0 N M Q L 18.367 3 M1D9

Pr > F
<.0001

Pr > F
0.0146
<.0001

Pr > F
0.0146
<.0001
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K P R 0 N M Q L 17.700 3 M5D3
P R 0 N M Q L 17.067 3 M5D11
P R 0 N M Q L 17.000 3 M3D8
P R 0 N M Q L 16.967 3 M2D9
P R 0 N M Q 16.400 3 M4D1e
P R 0 N M Q 16.400 3 M1D5
P R 0 N Q 15.667 3 M2D3
P R 0 N Q 15.667 3 M2D10e
P R 0 N Q 15.667 3 M4D4
P R 0 N Q 15.667 3 M4D5
P R 0 N Q 15.600 3 M1D11
P R 0 N Q 15.433 3 M4D6
P R 0 N Q 14.933 3 M2D7
P R 0 Q 14.200 3 M2D5
P R 0 Q 14.200 3 M4D8
P R 0 Q 14.200 3 M3D11
P R Q 14.033 3 M5D5
P R Q 14.033 3 M2D6
P R Q 13.300 3 M5D7
P R Q 13.300 3 M1D7
P R Q 13.300 3 M3D4
P R Q 13.300 3 M3D7
P R Q 13.300 3 M3D6
P R Q 13.300 3 M3D3
R Q 12.400 3 M5D8
R Q 12.400 3 M3D10
R Q 12.400 3 M5D6
R Q 12.400 3 M4D7
R Q 12.400 3 M2D11
R 12.167 3 MiD1e
Xét theo tirng MPL nam
------------------------------------------------ M=1 (COryLK®2) -------------mmmmmmo oo
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 9807.365000 754.412692 114.10 <.0001
Error 22 145.465000 6.612045
Corrected Total 35 9952.830000
R-Square Coeff Var Root MSE CSB Mean
0.985385 10.31996 2.571390 24.91667
Source DF Type I SS Mean Square F Value Pr > F
K 2 41.181667 20.590833 3.11 0.0644
D 11 9766.183333 887.834848 134.28 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 41.181667 20.590833 3.11 0.0644
D 11 9766.183333 887.834848 134.28 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 6.612045

Means with the same letter are not significantly different.
Duncan Grouping Mean N D (DVT)

A 76.433
B 31.867
B 26.000
25.600
22.967
21.267
19.033
18.367
16.400
15.600
13.300
12.167

N
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------------------------------------------------ M=2 (COPYDP@3) - - - oo m - oo oo mm e

The GLM Procedure
Class Level Information

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 12680.97500 975.45962 173.23 <.0001
Error 22 123.88500 5.63114
Corrected Total 35 12804 .86000
R-Square Coeff Var Root MSE CSB Mean
0.990325 8.577114 2.373002 27.66667
Source DF Type I SS Mean Square F Value Pr > F
K 2 50.76167 25.38083 4.51 0.0229
D 11 12630.21333 1148.20121 203.90 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 50.76167 25.38083 4.51 0.0229
D 11 12630.21333 1148.20121 203.90 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 5.631136

Means with the same letter are not significantly different.

Duncan Grouping Mean N D (DVT)
A 78.733 3 12
B 42.367 3 2
B 40.033 3 1
@ 33.867 3 4
@ 33.133 3 8
D 16.967 3 9
D 15.667 3 10
D 15.667 3 3
D 14.933 3 7
D 14.200 3 5
D 14.033 3 6
D 12.400 3 11

------------------------------------------------ M=3 (COPYDN39) - ----mmmmm oo -

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 10799.82750 830.75596 194.10 <.0001
Error 22 94.16000 4.28000
Corrected Total 35 10893.98750
R-Square Coeff Var Root MSE CSB Mean
0.991357 9.232351 2.068816 22.40833
Source DF Type I SS Mean Square F Value Pr > F
K 2 9.70667 4.85333 1.13 0.3399
D 11 10790.12083 980.92008 229.19 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 9.70667 4.85333 1.13 0.3399
D 11 10790.12083 980.92008 229.19 <.0001
Alpha 0.01
Error Degrees of Freedom 22

Error Mean Square 4.28
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Means with the same letter are not significantly different.

Duncan Grouping Mean N D (DVT)
A 76.867 3 12
B 31.933 3 1
C 23.033 3 9
D C 20.800 3 2
D C 19.467 3 5
D E 17.000 3 8
E 14.200 3 11
E 13.300 3 7
E 13.300 3 6
E 13.300 3 3
E 13.300 3 4
E 12.400 3 10
------------------------------------------------ M=4 (COPYKTOA) - == mmmmmmm o
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 12619.86111 970.75855 149.92 <.0001
Error 22 142.45111 6.47505
Corrected Total 35 12762.31222
R-Square Coeff Var Root MSE CSB Mean
0.988838 9.648834 2.544612 26.37222
Source DF Type I SS Mean Square F Value Pr > F
K 2 2.84222 1.42111 0.22 0.8047
D 11 12617.01889 1147.00172 177.14 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 2.84222 1.42111 0.22 0.8047
D 11 12617.01889 1147.00172 177.14 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 6.475051

Means with the same letter are not significantly different.
Duncan Grouping Mean N D (DVT)

79.133
42.733
42.333
24.067
19.400
19.033
16.400
15.667
15.667
15.433
14.200
12.400
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------------------------------------------------ M=5 (COPYBTL7) - - o= mmmm oo oo mm o mm oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 11345.32944 872.71765 142.90 <.0001
Error 22 134.35611 6.10710
Corrected Total 35 11479.68556
R-Square Coeff Var Root MSE CSB Mean
0.988296 10.23765 2.471254 24.13889
Source DF Type I SS Mean Square F Value Pr > F
K 2 11.44389 5.72194 0.94 0.4069
D 11 11333.88556 1030.35323 168.71 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 11.44389 5.72194 0.94 0.4069
D 11 11333.88556 1030.35323 168.71 <.0001
Alpha 0.01
Error Degrees of Freedom 22
Error Mean Square 6.107096

Means with the same letter are not significantly different.

Duncan Grouping Mean N D (DVT)

A 79.633 3 12

B 33.033 3 4

C 26.000 3 2

D C 23.067 3 1
D C 21.433 3 9
D E 19.600 3 10
D E F 17.700 3 3
D E F 17.067 3 11
E F 14.033 3 5

F 13.300 3 7

F 12.400 3 6

F 12.400 3 8

------------------------------------------------ M=6 (COPYSLO2) - === === === mm oo mmom oo oo

The GLM Procedure
Class Level Information

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 13 8455.391944 650.414765 83.70 <.0001
Error 22 170.951111 7.770505
Corrected Total 35 8626.343056
R-Square Coeff Var Root MSE CSB Mean
0.980183 8.030107 2.787563 34.71389
Source DF Type I SS Mean Square F Value Pr > F
K 2 45.768889 22.884444 2.95 0.0736
D 11 8409.623056 764.511187 98.39 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 45.768889 22.884444 2.95 0.0736
D 11 8409.623056 764.511187 98.39 <.0001
Alpha 0.01
Error Degrees of Freedom 22

Error Mean Square 7.770505
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Means with the same letter are not significantly different.

Duncan Grouping Mean N D
A 78.000 3 12
B 47.267 3 2
C B 41.167 3 1
C D 37.233 3 8
E D 34.333 3 9
E D 34.000 3 6
E F 27.933 3 4
F 26.867 3 11
G F 24.600 3 5
G F 23.067 3 10
G F 22.533 3 3
G 19.567 3 7
Xét theo tirng DVT cao su
------------------------------------------------ D=1 (RRIV 1) ----------mmmmmmmmm oo
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 854.3633333 122.0519048 20.16 <.0001
Error 10 60.5366667 6.0536667
Corrected Total 17 914 .9000000
R-Square Coeff Var Root MSE CSB Mean
0.933832 7.003093 2.460420 35.13333
Source DF Type I SS Mean Square F Value Pr > F
K 2 0.3033333 0.1516667 0.03 0.9753
M 5 854.0600000 170.8120000 28.22 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 0.3033333 0.1516667 0.03 0.9753
M 5 854.0600000 170.8120000 28.22 <.0001
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 6.053667

Means with the same letter are not significantly different.
Duncan Grouping Mean N M (MPL)

42.733
41.167
40.033
31.933
31.867
23.067
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------------------------------------------------ D=2 (RRIV 1@6) - === === = mm oo mom o moooooo oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1880.380556 268.625794 85.60 <.0001
Error 10 31.382222 3.138222
Corrected Total 17 1911.762778
R-Square Coeff Var Root MSE CSB Mean

0.983585 5.200954 1.771503 34.06111
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Source DF Type I SS Mean Square F Value Pr > F
K 2 7.697778 3.848889 1.23 0.3339
M 5 1872.682778 374.536556 119.35 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 7.697778 3.848889 1.23 0.3339
M 5 1872.682778 374.536556 119.35 <.0001

Alpha 0.01

Error Degrees of Freedom 10

Error Mean Square 3.138222

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

47.267
42.367
42.333
26.000
25.600
20.800
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------------------------------------------------ D=3 (RRIV 1@9) - -=-- - oo oo oo oo oo oo ooooo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 152.5122222 21.7874603 9.51 0.0010
Error 10 22.8988889 2.2898889
Corrected Total 17 175.4111111
R-Square Coeff Var Root MSE CSB Mean
0.869456 8.464351 1.513238 17.87778
Source DF Type I SS Mean Square F Value Pr > F
K 2 1.8477778 0.9238889 0.40 0.6784
M 5 150.6644444 30.1328889 13.16 0.0004
Source DF Type III SS Mean Square F Value Pr > F
K 2 1.8477778 0.9238889 0.40 0.6784
M 5 150.6644444 30.1328889 13.16 0.0004
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 2.289889

Means with the same letter are not significantly different.

Duncan Grouping Mean N M (MPL)
A 22.533 3 6
B A 19.033 3 1
B A 19.033 3 4
B 17.700 3 5
B C 15.667 3 2
(@ 13.300 3 3
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------------------------------------------------ D=4 (RRIV 114) - ------m-mmmmmmmmmmomm oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1175.503333 167.929048 13.11 0.0003
Error 10 128.056667 12.805667
Corrected Total 17 1303.560000
R-Square Coeff Var Root MSE CSB Mean
0.901764 14.33311 3.578501 24.96667
Source DF Type I SS Mean Square F Value Pr > F
K 2 45.250000 22.625000 1.77 0.2203
M 5 1130.253333 226.050667 17.65 0.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 45.250000 22.625000 1.77 0.2203
M 5 1130.253333 226.050667 17.65 0.0001
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 12.80567

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 33.867 3 2
A 33.033 3 5
A 27.933 3 6
A 26.000 3 1
B 15.667 3 4
B 13.300 3 3

------------------------------------------------ D=5 (RRIV 124) - ----mm oo mmmmmmm oo moe oo
The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 249.5772222 35.6538889 8.03 0.0020
Error 10 44.3922222 4.4392222
Corrected Total 17 293.9694444
R-Square Coeff Var Root MSE CSB Mean
0.848990 12.11275 2.106946 17.39444
Source DF Type I SS Mean Square F Value Pr > F
K 2 4.5077778 2.2538889 0.51 0.6166
M 5 245.0694444 49.0138889 11.04 0.0008
Source DF Type III SS Mean Square F Value Pr > F
K 2 4.5077778 2.2538889 0.51 0.6166
M 5 245.0694444 49.0138889 11.04 0.0008
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 4.439222

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

A 24.600
A 19.467
16.400
15.667
14.200
14.033
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------------------------------------------------ D=6 (DVT 206) --------- === mmmmmmmmmeeeee oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1083.475556 154.782222 23.82 <.0001
Error 10 64.982222 6.498222
Corrected Total 17 1148.457778
R-Square Coeff Var Root MSE CSB Mean
0.943418 13.63998 2.549161 18.68889
Source DF Type I SS Mean Square F Value Pr > F
K 2 22.697778 11.348889 1.75 0.2236
M 5 1060.777778 212.155556 32.65 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 22.697778 11.348889 1.75 0.2236
M 5 1060.777778 212.155556 32.65 <.0001
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 6.498222
Number of Means 2 3 4 5 6
Critical Range 6.596 6.874 7.049 7.169 7.257
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 34.000 3 6
B 22.967 3 1
C 15.433 3 4
@ 14.033 3 2
@ 13.300 3 3
C 12.400 3 5
------------------------------------------------ D=7 (RRIV 209) --------mmmmmmmmmmmmme oo
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 115.6700000 16.5242857 6.07 0.0057
Error 10 27.2300000 2.7230000
Corrected Total 17 142.9000000
R-Square Coeff Var Root MSE CSB Mean
0.809447 11.40658 1.650152 14.46667
Source DF Type I SS Mean Square F Value Pr > F
K 2 11.9233333 5.9616667 2.19 0.1627
M 5 103.7466667 20.7493333 7.62 0.0034
Source DF Type III SS Mean Square F Value Pr > F
K 2 11.9233333 5.9616667 2.19 0.1627
M 5 103.7466667 20.7493333 7.62 0.0034
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 2.723

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 19.567 3 6
B 14.933 3 2
B 13.300 3 1
B 13.300 3 3
B 13.300 3 5
B 12.400 3 4



191

------------------------------------------------ D=8 (RRIV 23@) - ------- o= oo mmmmmmmmemee oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1637.310556 233.901508 39.05 <.0001
Error 10 59.892222 5.989222
Corrected Total 17 1697.202778
R-Square Coeff Var Root MSE CSB Mean
0.964711 10.85807 2.447289 22.53889
Source DF Type I SS Mean Square F Value Pr > F
K 2 38.907778 19.453889 3.25 0.0819
M 5 1598.402778 319.680556 53.38 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 38.907778 19.453889 3.25 0.0819
M 5 1598.402778 319.680556 53.38 <.0001
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 5.989222

Means with the same letter are not significantly different.

Duncan Grouping Mean N M

A 37.233 3 6

A 33.133 3 2

B 21.267 3 1

C B 17.000 3 3

C 14.200 3 4

C 12.400 3 5

------------------------------------------------ D=9 (PB 255) =--------mmmmmmmi oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 599.0233333 85.5747619 16.41 <.0001
Error 10 52.1366667 5.2136667
Corrected Total 17 651.1600000
R-Square Coeff Var Root MSE CSB Mean
0.919933 9.913222 2.283345 23.03333
Source DF Type I SS Mean Square F Value Pr > F
K 2 29.3233333 14.6616667 2.81 0.1074
M 5 569.7000000 113.9400000 21.85 <.0001
Source DF Type III SS Mean Square F Value Pr > F
K 2 29.3233333 14.6616667 2.81 0.1074
M 5 569.7000000 113.9400000 21.85 <.0001
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 5.213667

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 34.333 3 6

B 24.067 3 4

C B 23.033 3 3

C B 21.433 3 5

C B 18.367 3 1

C 16.967 3 2
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------------------------------------------------ D=10 (PB 312) - -- o= mmm oo e e e e e

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 272.7983333 38.9711905 10.40 0.0007
Error 10 37.4666667 3.7466667
Corrected Total 17 310.2650000
R-Square Coeff Var Root MSE CSB Mean
0.879243 11.69565 1.935631 16.55000
Source DF Type I SS Mean Square F Value Pr > F
K 2 5.7733333 2.8866667 0.77 0.4884
M 5 267.0250000 53.4050000 14.25 0.0003
Source DF Type III SS Mean Square F Value Pr > F
K 2 5.7733333 2.8866667 0.77 0.4884
M 5 267.0250000 53.4050000 14.25 0.0003
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 3.746667

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 23.067 3 6

B A 19.600 3 5

B C 16.400 3 4

B C 15.667 3 2

C 12.400 3 3

C 12.167 3 1

------------------------------------------------ D=11 (PB 26@) - === === - o m o mooooooao

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 422.5722222 60.3674603 8.34 0.0017
Error 10 72.3855556 7.2385556
Corrected Total 17 494.9577778
R-Square Coeff Var Root MSE CSB Mean
0.853754 15.29634 2.690456 17.58889
Source DF Type I SS Mean Square F Value Pr > F
K 2 26.5877778 13.2938889 1.84 0.2093
M 5 395.9844444 79.1968889 10.94 0.0008
Source DF Type III SS Mean Square F Value Pr > F
K 2 26.5877778 13.2938889 1.84 0.2093
M 5 395.9844444 79.1968889 10.94 0.0008
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 7.238556

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 26.867 3 6
B 19.400 3 4
B 17.067 3 5
B 15.600 3 1
B 14.200 3 3
B 12.400 3 2
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------------------------------------------------ D=12 (RRIV 4) - oo oo oo oo o oo

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 87.1100000 12.4442857 1.09 0.4351
Error 10 114.0500000 11.4050000
Corrected Total 17 201.1600000
R-Square Coeff Var Root MSE CSB Mean
0.433038 4.322264 3.377129 78.13333
Source DF Type I SS Mean Square F Value Pr > F
K 2 62.74333333 31.37166667 2.75 0.1117
M 5 24.36666667 4.87333333 0.43 0.8198
Source DF Type III SS Mean Square F Value Pr > F
K 2 62.74333333 31.37166667 2.75 0.1117
M 5 24.36666667 4.87333333 0.43 0.8198
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 11.405

Means with the same letter are not significantly different.
Duncan Grouping Mean N M

79.633
79.133
78.733
78.000
76.867
76.433
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