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TOM TAT
Bénh chay 1a do nam Phytophthora colocasiae Racib. (1900) gdy thiét hai 16n cho nhiéu ving tham
canh khoai mon so. Nghién ciru ctia ching t6i dugce thyc hién nham danh gia duogc tinh khang bénh chdy
14 cua cac nguon gen trong tap doan khoai moén so duoc bao tn, qua d6 sang loc va phat hién cac nguén
gen khang dé phuc vu céc chuong trinh chon tao gidng khoai mon so khang bénh chay 14. Bang lay nhiém
in vitro manh 14 cat rdi voi chung ndm P. colocasiae phén 1ap tir mé 14 bi bénh va danh gia duya trén dién
tich 14 biéu hién tridu ching bénh, nghién ciru da danh gi4 duoc tinh khang/nhiém cua 209 ngudn gen
thudc tap doan khoai mén so mién Béc Viét Nam. Trong do, phat hién 4 ngudn gen 1a SP-19-027 (khoai
mon, Dién Bién), 28351 (khoai Phudc thao, Cao Bang), 11612 (khoai Ma phor Lai Chau) va 11545 (khoai
Hau danh, Tuyen Quang) khong bi nhiém nam 12 nguon gen khang; 62 nguon gen khang trung binh, 58
nguon gen nhiém nang (man cam) va 73 nguon gen nhiém ngh1em trong (man cam cao) voi chung nam
P. colocasiae 1y nhidm. Kiém ching tinh khang ndm cua cac ngudn gen mién dich va khang nam sau 7
ngay lay nhiém in vivo cho két qua phu hop voi danh gia bang lay nhiém in vitro. Tuy nhién, dudi ap luc
nhiém nam kéo dal dén 15 ngay, muc do khang cua mot s6 nguodn gen da bi gidm. Két qua nghién ctru da
cung cap s6 liéu vé kha nang khang véi nam gay bénh chay 1a, gop phan xay dung co so dir liéu nguon
gen khoai moén so nudc ta, c6 y nghia dbi voi cong tac chon tao giong khoai mon so khang bénh chay 14.
Tir khéa: Bénh chay 14, Khoai mon so, LAy nhiém in vitro, Phytophthora colocasiae, Tinh khéng
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ABSTRACT
Leaf blight caused by the fungus Phytophthora colocasiae Racib. (1900) causes great damage to
many areas of intensive taro cultivation. Our research was conducted to evaluate the fire blight resistance
of accessions in the conserved taro group, thereby screening and detecting leaf blight resistance accessions.
These accessions will be put into long-term conservation and serve the program of breeding taro varieties
resistant to leaf blight. In this study, 209 accessions from Northern taro collection were evaluated for
resistance by in vitro infection of detacted leaf disc with the fungus P. colocasiae based on the leaf area
showing disease symptoms. Among them, 4 accessions with immunity were detected, including SP-19-
027 collected in Dien Bien province, Phuoc Thao taro (28351) in Cao Bang province, Ma pho taro (11613)
in Lai Chau province and Hau danh taro (11545) in Tuyen Quang province with immunity; 12 accessions
for resistance; 62 accessions for moderate resistance; 58 accessions for susceptibility and 73 accessions
for high susceptibility to P. colocasiae strain. Testing fungal resistance of the taro accessions (including 4
immune and 12 resistant taro accessions) after 7 days of in vivo infection showed results consistent with
those assessed by in vitro infection. However, under fungal infection pressure lasting up to 15 days, the
resistance level of some taro accessions decreased. The research results have provided data on resistance
to the fungus causing leaf blight, contributing to building a database of taro accessions in our country. The
highly resistant accessions discovered in the study have implications for breeding programs of taro with
resistance to P. colocasiae fungus.
Keywords: Leaf blight, Taro, In vitro infection, Susceptibility, Phytophthora colocasiae, Resistance
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1. MO PAU

Khoai moén s¢ (Colocasia esculenta
(L.) Schott) 1a loai cay trong duoc nhan
gidng vo tinh va thuan hoa dau tién & Dong
Nam A, sau d6 lan rong khap thé gioi, duoc
xem 1a cdy trong lay cii quan trong & Chau
A, Chau Phi va khu vyc Thai Binh Duong
(Nath va cs., 2016). Dién tich trong khoai
moén so dat khoang 1,8 triéu ha, tap trung
cht yéu ¢ cac nudc dang phat trién, ning
suét trung binh 6,7 tan/ha, san lugng khoai
so trén toan thé giéi nam 2021 udc tinh
khoang 12 triéu tin, dimg thir 14 trong sd
céc loai rau phd bién (FAO, 2021). O Viét
Nam, khoai mon so dugc trf)ng rong rai § O
nhiéu tinh thanh khac nhau tir khu vuc dong
bang dén mién ndi, voi dién tich trdng
khoang 15.000 ha. Mic dui 12 loai cdy trong
c6 gia tri kinh té, song do chura c6 quy hoach
ving trong, kho khan trong lya chon ngudn
gidng phu hop khién viéc phat trién cac
viing san xuat khoai mén so hang hoa con
nhiéu han ché (Ta Quang Tudng va cs.,
2015).

Bén canh d6, trong tham canh khoai
mon so, bénh chay 14 do nim Phytophthora
colocasiae gay ra de doa tinh bén viing cta
hoat dong san xuét khoai mon so trén toan
cau (Miyasaka va cs., 2012). Bénh gay thiét
hai khac nhau vé nang suit cii tiry thudc vao
mirc 46 min cam cua giéng. San luong cu
giam 25-50% tham chi 1én dén 95% da duoc
b4o céo va ghi nhan ¢ nhiéu ving trong
khoai mén so trén thé gidi trong d6 c6 Viét
Nam (Mirsa va cs., 2011; Nguyén Phu
Diing va cs., 2021). Tuy nhién, & nudc ta
con kha it nghién ctru lién quan dén bénh
nay, mot sd tap trung vao viéc phan lap,
danh gia dic diém hinh thai cua cac chung
nam P. colocasiae va nghién ciru st dung
ché pham sinh hoc trong viéc phong trir loai
nam nay nhung két qua con kha han ché
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(Nguyén Phi Hung va cs., 2015; Nuyén Phu
Diing va cs., 2021; Lé Thi Thuay va cs.,
2023). Hién nay, luan canh cay trong hay str
dung thubc diét ndm van 1a cac bién phap
pho bién duoc ap dung nham giam thiéu tac
hai cua bénh chay 14, tuy nhién hi¢u qua
phong trir bénh chua cao, dat ra cac van dé
vé 6 nhiém moi truong va sy xuét hién cua
cac chung khang thude khi lam dung thudc
diét ndm trong thoi gian dai (Nath va cs.,
2014). Do @6, viéc chon tao va nhan giéng
cac ngudn gen khoai mon so c6 kha ning
khang bénh dugc xem 1a mot giai phap than
thién v6i moi truong trong viée kiém soat
bénh chay 14 (Nath va cs., 2016). Bé thuc
hién dugc viéc nay, viéc danh gia va sang
loc dugc cac ngudn gen khoai mén so khang
bénh tir tap doan ngudn gen san co 1a giai
phap kha thi nhét va thudng duoc tién hanh
trén dong rudng, noi ¢ san ngudn nam giy
bénh. Tuy nhién, viéc thyc nghi€ém trong
diéu kién canh tac thuong mat thoi gian, gy
t6n kém dong thoi két qua c6 thé bi sai léch
do su phan bé khong déu ciia mam bénh. Do
vay, mot s tac gia da sir dung cac bién phap
lay nhim nhén tao nham khic phuc nhiing
han ché nay (Nath va cs., 2016; Padmaja va
cs., 2016). Bai bao nay trinh bay két qua
danh gia kha ning khang voi nim P.
clocasiae gay bénh chay 1a cia 209 ngudn
gen trong tap doan khoai mon s¢ dugc bao
t6n, qua d6 gop phan xay dung co s& dit liéu
ngudn gen va gidi thiéu cic ngudn gen
khang phuc vu cac chuong trinh chon tao
gidng c6 kha ning khang bénh chay 1a.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Chung nam phéan 1ap Phytophthora
colocasiae SB (Lé Thi Thuy va cs., 2023)
dugc dung 1am ngudn ndm lay nhidm in
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Vitro vao mau l4 cit roi ctia cac ngudn gen
khoai mon so.

Tap doan gdm 209 ngudn gen khoai
mén so mién Bic dang bao ton tai Trung
tam Tai nguyén thyc vat, Vién Khoa hoc
Nong nghiép Viét Nam, dugc dung lam vt
liéu danh gid tinh khing véi nam P.
colocasiae.

Méi truong WA (thach nudc cit) va
PDA (thach khoai tay) dugc sir dung dé
nhan nudi ching ndm P. colocasiae.

2.2. Phwong phap nghién ciru
2.2.1. Nhén nuéi P. colocasiae tao nguon
nam ldy nhiém in vitro

Trong diéu kién vo khudn, mot
khoanh (1 cm?) méi truong luu ching nim
P. colocasiae duoc cit va chuyén cdy vao
gitta dia Petri chua moi truong PDA va
nhan nudi trong diéu kién tdi ¢ nhiét do 22-
23°C trong 5 ngdy. Soi nim khi moc lan
khip bé mit méi trudng dugc dung lam
ngudn ndm lay nhidém vao 1a dé danh gia
tinh khang bénh.

2.2.2. Panh gia tinh khang bénh cia cac
nguon gen khoai moén so bang phwong
phdp ld cdt roi.

Nghién ctru danh gia tinh khang bénh
ciia cac ngudn gen khoai mén so bang
phuong phap 1a cat rdi theo md ta cia
Brooks va cs. (2008). Cu khoai giéng khong
bi bénh, kich thudc twong duong nhau duogc
trong vao chau chira gia thé TN1. Cay sinh

truong trong nha ludi tai Vuon thyc nghiém
cua truong Pai hoc Su pham Ha Né6i. Khi
cdy ¢o 5 1a, cac 1a non dd mo hoan toan va
khong biéu hién triéu chung bénh dugc thu
lam wvat li¢u lay nhiém. La duogc ra nhe
dudi voi nudce chay, sau d6 tham kho nude
va lam sach bé mit bang bong tam con 70°.
Léa sach duogc cét thanh cidc manh nho (4
cm?) va khir tring bang javen 1% trong 3
phut, rira trong nudc cét khir tring 3 1an dé
loai bé hoan toan javen. Manh la sau do
dugc thim kho trén gidy tham khir tring va
cdy 1én moi truong WA trong cac dia Petri.
Mot khoanh ndm (1 cm?) cit tir dia moi
truong nhan ndm PDA dugc dit canh manh
1. O cac dia ddi ching, thay thé khoanh
nam bang khoanh moéi truong PDA khong
¢ sgi nam. T4t ca cac dia mau duge nudi &
nhiét do 20 - 22°C véi thoi gian chiéu séng
12 gid/ngay.

Xéc dinh dién tich 14 bi bénh (phan 14
bi bién mau, khdé hodc hoai tir) dya trén
phan mém ImageJ, D6i v6i cac vét bénh co
gdc canh viéc tinh dién tich thong qua cach
chia & vuéng trén gidy (6 1 mm?. Thi
nghiém duoc lap lai 5 lan cho mdi nguf”)n
gen, mdi méanh 13/1an 13p lai.

Ti 1¢ dién tich 14 nhiém bénh (%) =
(dién tich viing 14 nhiém bénh/tong dién tich
mau 14 14y nhiém) x 100

Chi sb bénh (Percent Disease Index)
PDI (%) duogc tinh theo cong thuc (Little va
Hills, 1978):

(M X1+ My x2)+ (n3x3)+ (ny x4)+ (ng x5)

PDI =

TI‘OIlg do: N1, N2, N3, N4, N5 1?111
lwotlasdlabibénhcip 1,2, 3,4va s

N 14 tong sb 14 (mau) danh gia; 5 1a
cap bénh cao nhét trong thang cip gay hai
(Bang 1).
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N x5

Mirc d6 khang bénh cua ngudn gen dugc
danh gia dua trén thang diém cua Prasad
(1982) va Padjama va cs. (2016) cling nhu
huéng dan trong quyét dinh sd 144 cua
Trung tdm Tai nguyén thuc vat (Bang 1).
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Bing 1. Cép gay hai danh gia mirc d6 khang bénh chay 14, thbi cii do nam P. colocasiae &
khoai mén s¢ (Padjama va cs., 2016)

Cép per A A 1A Chi s6 nhiém Phan tmg véi bénh
bénh M td bicu hién bénh bénh (PDI) % (mitc @6 khang bénh)
0 Khéng nhiém bénh i 0 Mién dich (Immune)
Nhiém it, dudi 1% dién tich 14 nhiém Khéng cao (Highly
1 . 1% ;
bénh resistant)
Nhiém nhe, tir 1,01% dén 5% dién 0 . :
2 tich I nhidm bénh ) 1,01-5% Khang (Resistant)
3 Nhi€m trung binh, dién tich 14 nhiém 5 01-250% Khang trung binh
bénh tir 5,01 dén 25% ' 0 (Moderately resistant)
Nhiém ning, dién tich 14 nhiém bénh £no X .
4 0 2;5’01% dén 50% 25,01-50% M?n cam (Susceptible)
5 Nhiém nghiém trong, dién tich 1a > 50% Man cam cao (Highly

nhiém hon 50%

susceptible)

2.2.3. Phwong phdp xdc dinh thoi diém thu
6 liéu danh gid kha ndang khdng véi ndm
ciia nguon gen sau ldy nhiém

Thi nghiém du bi nham xéc dinh thoi
diém sau lay nhiém thich hop cho thu s6
lidu tinh khang duoc thuc hién v6i 25 ngudn
gen. Cac ngudn gen dugc chon ngiu nhién
trong tap doan 209 ngudn gen nghién ciru
dé thyc hién lay nhiém nam bang phwong
phap 14 cat roi. Theo ddi va xac dinh phan
dién tich manh 1a co6 triéu ching bénh & 3
thoi diém: 5, 7 va 10 ngay sau lay nhiém.
Tai thoi diém phat hién it nhét mot ngué)n
gen c6 dién tich 14 bj nhiém ndm hoan toan
(Chi s6 nhidm bénh PDI = 100%) dugc xem
1a thoi diém phu hop lay s6 liéu danh gla
kha ning khang v&i ndm giita cac ngudn
gen.

2.2.4. Thi nghiém kiém tra kha nang khang
nam P. colocasiae cua cac nguon gen khang
bang phuwong phdp lay nhiém in vivo

Lay nhiém nhan tao in vivo dugc thuc
hién trong nha lu6i voi diéu kién thuén loi
cho su phat tri€én cia nam bénh theo phuong
phap dugc md ta béi Amol (2016).

Cu khoai mon s cua 16 ngudn gen
da dugc danh gia 1a mién dich/khang bénh
tur ket qua lay nhiém in vitro dugc trong
trong nha ludi. Khi cdy c6 4 - 5 14, tién hanh
lay nhiém tryc tiép vao la thr 2 (dudi la
ngon) bang cach lam sach 14 bang nu6e khu
trung, sau do tao vét thuong trén la bang
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gidy nham min di dugc khir tring. Miéng
thach (khoang 4 mm?) cit tir dia moi truong
PDA chira hé soi chiing nim P. colocasiae
SB duoc dat truc tiép 1én vung 14 da gay tdn
thuong trude d6. Pam bao di 4m dé sgi ndm
sinh trudng va xam nhép vao mo 1a nho 16p
bong tim nudc cat khir tring phi trén bé
mit, sau d6 st dung bing dinh trong sudt dé
¢ dinh miéng thach va bong trén 14, thuc
hién tudi phun suong 2 lan/ngay vao sang
som va chiéu t6i. Thi nghiém duoc tién
hanh tuong tu trén ciy ddi chimg nhung
thay thé miéng thach chtra ndm bang miéng
thach sach khong nuéi nim. Qua trinh lay
nhidm thyc hién vao cudi ngay dé tranh
nhiét d qua cao. Cham soc cay va theo doi
din bién ctia bénh ¢ ngay thir 5, 7, 10 va 15
sau lay nhiém. Thi nghiém duoc lip lai 3
1an, m&i ngudn gen tién hanh 1ay nhiém trén
5 cay/lan lap lai.
2.2.5. Xur Iy 56 liéu

Céc s6 liéu duge xu ly théng ké dua
trén Microsoft Excel 16.0 va phan mém
SPSS 16.0. Phan tich phwong sai mot yéu to
va kiém dinh Turkey’s — b dé danh gia su
sai khac c6 y nghia thong ké & mirc 5%.
3. KET QUA VA THAO LUAN
3.1. Tinh khang bénh sau khi iy nhiém
in vitro

Panh gia muc do khang bénh chay la
do nam P. colocasiae ciia mdi ngudn gen

can dua trén dién tich 14 biéu hién triéu
chting bénh trong céc thi nghiém lay nhiém.
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Pé xac dinh va so sanh kha nang khang nim
clia mdi ngudn gen va giira cac ngudn gen
trong tdp doan nghién ctu can chon duoc
thoi diém thich hop sau lay nhiém dé thu
nhén sb liéu danh gia. Thi nghiém tham do
trén 25 nguén gen khoai mon so duoc lya
chon ngau nhién va danh gia & 3 thoi diém

12 5, 7 va 10 ngay sau lay nhiém in vitro da
cho thay: ¢ ngay thir 3 sau 1ay nhidm, 1a ctia
mdt s6 ngudn gen bat dau xuét hién cac vét
bién mau, triéu chirmg bénh biéu hién rd hon
& ngay thir 5 sau lay nhiém. Tir dién tich 1a
bi ton thuong bdi nam da tinh duoc gia tri
PDI ciia mdi ngudn gen (Béng 2).

Bdang 2. Mtic d6 nhiém bénh chay 14 cua 25~ngu£‘?n gen khoai mon so tai thoi diém 5, 7 va
10 ngay sau lay nhiém nam P. colocasiae

S6 dang ki/ki hiéu Chi s6 nhiém bénh PDI (%)
ngudn gen 5 ngay 7 ngay 10 ngay
10053 0 35 17,6
10098 28,7 47,1 68,5
10087 55,2 94,0 100
10149 39,5 75,5 100
10133 18,2 32,8 45,1
11609 65,6 100 100
11630 4,5 20,8 41,7
28035 0 17,5 39,7
T.7053 20,4 32,5 80,2
28301 0 14,0 35,0
28262 19,2 40,6 80,4
28315 57,1 100 100
28265 2,3 20,0 50,0
T.15881 60,3 78,5 100
28208 15,7 30,4 72,8
T.17675 13,5 32,7 50,1
SP-19-026 0 6,1 23,6
SP-19-057 0 23,5 32,4
SP-19-061 24,1 45,2 90,0
MS.06 4,8 20,3 34,2
SP-19.002 35,7 82,6 100
SP-19-048 0 27,4 39,0
065K2H2 67,4 100 100
Sp-19-071 40,3 80,0 100
Sp-19-033 0 13,6 23,2

O ngay thtr 5 sau lay nhiém nim, da
phat hién c6 18 ngudn gen bi nhiém. Trong
d6, 5 ngudn gen c6 chi sé bénh > 50% (PDI
cao nhat 12 67,4%), 9 ngudn gen c6 PDI
dudi 5% va 7 ngudn gen chua c6 biéu hién
triéu chimg bénh (PDI = 0%). O ngay tht 7
sau lay nhiém da quan sat thay 3/25 nguon
gen c6 100% dién tich 14 biéu hién triéu
chimg bénh, 7 ngudn gen khong bi nam gay
hai & ngay thir 5 d4 biéu hién cac ton thwong
trén la. Tai thoi diém 10 ngay sau lay
nhidm, di c6 15/25 ngudn gen co chi sb
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bénh trén 50%, trong d6 c6 8 ngudn gen co
14 nhiém bénh va hoai tir hoan toan (PDI =
100%).

Vi 3/25 ngudn gen trong thi nghiém
tham do co PDI 1a 100% sau 7 ngay lay
nhiém trong khi 22 ngudn gen con lai co
dién tich 14 bi nim hai ¢ cac mic d kha
khac nhau véi PDI dao dong trong khoang
6,1% - 94%, chiing t6i cho rang, 7 ngdy sau
lay nhiém 14 in vitro 1a thoi diém co thé sir
dung dé danh gia mic do khang bénh chay
1a do nam P. colocasiae dbi véi cac ngudn
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gen khoai mén so trong tap doan. Thoi diém
7 ngdy sau lay nhiém ciing da duoc sir dung
dé danh gia muc do gay hai ciia nAm trong
céc nghién ctru thuc hién bang phuong phap
la cit roi (Nowakowka va cs., 2014;
Padjama va cs. 2016). Viéc chon thoi diém
sau lay nhiém nhan tao dé danh gia tinh
trang bénh 13 c6 khac nhau giita cac ong bo.
Nath va cs. (2016) khi 1ay nhiém in vitro cac
ménh 14 khoai mén so bang bao tir nim P.
colocasiae, nhan thiy triéu chimg bénh xuat

hién trén cac manh 14 sau 1 ngay lay nhiém,
biéu hién cta bénh tré nén 1o va da dang
hon & ngay thi 4 sau lay nhiém.

Danh gia tai thoi diém 7 ngay sau lay
nhiém in vitro ndm P. colocasiae d6i véi
209 ngudn gen khoai mén so mién Bic da
thu dwoc két qua trinh bay trong Bang 3.
Thdng ké s6 luong ngudn gen theo muc do
khang/man v&i nim dugce trinh bay & Bang
4.

Bdng 3. Két qua danh gia tinh khang bénh chay 14 cua cac nguon gen khoai mdn so mién Béc sau lay
nhiém nam Phytophthora colocasiae

S6PK/ PDI S6 PK/

PDI

S6 DK/ PDI

KH (%) RIS TT KH (%) R/S TT KH (%) R/S
10093 24,3 MR 71 28035 5,0 R 141 28351 0 |
10102 80,0 HS 12 28037 175 MR 142 28281 38,4 S
10022 18,7 MR 73 11635 35,5 S 143 28282 54,5 HS
10053 3,5 R 74 28039 12,3 MR 144 28354 215 MR
11674 156 MR 75 28041 154 MR 145 28355 11,2 MR
11586 246 MR 76 T.6652 250 MR 146 28356 56,5 HS
11522 50,1 HS 77 T.7053 325 S 147 28284 12,3 MR
10042 25,5 S 78 T.7057 355 S 148 28364 57,5 HS
11599 34,5 S 79 28051 46,3 S 149 28251 13,2 MR
11523 47 R 80 T.7373 495 S 150 28288 33,6 S
11524 35,2 S 81 28053 70,6 HS 151 28380 220 MR
11675 90,1 HS 82 11642 66,0 HS 152 28381 66,5 HS
10085 21,4 MR 83 11643 2004 MR 153 28198 73,2 HS
10038 66,2 HS 84 11644 70,1 HS 154 28191 2,3 R
10098 47,3 S 85 T.8537 55,7 HS 155 28199 449 S
10006 48,2 S 86 T.8843 60,8 HS 156 28235 39,4 S
10068 10,2 MR 87 11664 25 R 157 28200 90,5 HS
10087 94,4 HS 88 11665 90,6 HS 158 T.15877 5,6 MR
11584 70,5 HS 89 28244 3,0 R 159 28236 10,2 MR
10063 16,5 HS 90 28224 242 MR 160 T.15881 78,5 HS
11543 23,1 MR 9 28257 64,3 HS 161 28293 65,7 HS
10052 25,4 S 92 28301 142 MR 162 28382 80,0 HS
10140 22,7 MR 93 28304 80,1 HS 163 28230 59,5 HS
11544 30,8 S 94 28305 38,5 S 164 28222 90,3 HS
10093 24,3 MR 95 28307 4,2 R 165 28208 30,0 S
10149 75,5 HS 96 11908 25,1 S 166 28297 40,5 S
10103 31,2 S 97 28308 51,2 HS 167 28233 33,0 S
10106 40,2 S 98 28310 50,9 HS 168 T.17663 2,5 R
11530 146 MR 99 28259 90,0 HS 169 28386 30,5 S
11545 0 | 100 11916 53,7 HS 170 28387 32,4 S
10134 105 MR 101 11919 90,3 HS 171 T.17675 32,7 S
T.3445 182 MR 102 11920 35,1 S 172 SP-19-017 45,8 S
10133 32,8 S 103 11924 60,0 HS 173 SP-19-026 6,6 MR
10168 43,2 S 104 11926 68,5 HS 174 SP.19-038 85,5 HS
11546 34,7 S 105 11930 57,0 HS 175 SP-19-056 26,9 S
10176 45 R 106 28314 42,5 S 176 SP-19-061 45,2 S
11547 36,1 S 107 28262 40,6 S 177 SP-19-1003 90,0 HS

https://tapchidhnlhue.vn 4201

DOI: 10.46826/huaf-jasat.v8n2y2024.1152


https://tapchidhnlhue.vn/

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 8(2)-2024: 4196-4207

11679 206 MR 108 28315 100 HS 178 SP-19-1002 16,9 MR

T.3578 90,0 HS 109 28316 125 MR 179 MS.03 6,2 MR
10186 80,1 HS 110 28318 30,1 S 180 MS.04 165 MR
11552 705 HS 111 28265 200 MR 181 MS.05 30,0 S
T.3368 31,5 S 112 11937 608 HS 182 MS.06 203 MR
11594 100 HS 113 28266 100 HS 183 MS.07 45,9 S

11565 12,0 MR 114 28247 30,7 S 184  SP-19.030 46,8 S
11566 19,0 MR 115 28268 535 HS 185 SP-19.013 243 MR
10158 3,1 R 116 28269 525 HS 186 SP-19.036 70,0 HS
10174 604 HS 117 28324 32,1 S 187  SP-19.002 82,6 HS
T.3515 90,3 HS 118 28325 20,0 MR 188  SP-19-027 0 |
28006 60,1 HS 119 28326 225 MR 189 SP-19-091 100 HS
11704 36,7 S 120 11943 585 HS 190 SP-19-048 274 S
11696 550 HS 121 28328 551 HS 191 SP-19-074 40,1 S
11574 48,2 S 122 11946 126 MR 192 SP-19-079 116 MR
11698 100 HS 123 28330 80,7 HS 193 SP-19-032 56,4 HS
11539 105 MR 124 11948 242 MR 194 SP-19-075 100 HS
28010 3,3 R 125 11953 151 MR 195 SP-19-024 804 HS
11605 67,3 HS 126 11954 120 MR 196 Khoairung 50,5 HS
T.3681 147 MR 127 28332 140 MR 197 065K2H2 100 HS
11608 90 MR 128 28335 75 MR 198 Sp-19-1001 958 HS
11609 70,2 HS 129 11961 250 MR 199 Sp-19-071 80,1 HS
11612 0 I 130 11962 86,7 HS 200 Sp-19-019 94 MR
11613 20,1 MR 131 28276 37,6 S 201  Sp-19-033 132 MR
11614 304 S 132 28337 100 HS 202 Sp-19-006 324 S
28016 175 MR 133 28340 4,8 R 203 Sp-19-009 170 MR
11615 52,3 HS 134 28278 90,1 HS 204 SP-19-016 100 HS
28019 21,0 MR 135 28279 26,8 S 205  SP-19-023 455 S
28021 34,7 S 136 28345 565 HS 206 SP-19-035 20,7 MR
11625 30,1 S 137 28347 36,0 S 207  SP-19-042 50,9 S
28028 28,7 S 138 28348 153 MR 208 SP-19-054 37,3 S
11630 20,8 MR 139 28349 160 MR 209 SP-19-057 235 MR
28031 90,1 HS 140 11967 136 MR
TT: thir tu; PK/KH: s6 dang ki/ki hiéu nguon gen; R/S: mirc dg khang/nhiém nam; I: khong nhiem
ndm (mién dich); R: khang; MR: khang trung binh; S: man cam; HS: man cam cao.

Bdng 4. Théng ké két qua danh gia tinh khang bénh chay 14 cua cac nguon gen khoai mon so
mién Bac sau lay nhiém nam Phytophthora colocasiae

Ti I¢ % tong

Cap 0 s S6 lugng N
bénh PDI (%) Muc d6 khang nguan gen nguon ggn
nghién ciru
0 0 Mién dich (Immune) 4 1,91
1 <1% Khang cao (Highly resistant) 0 0
2 1,01-5% Khang (Resistant) 12 5,74
3 5,01-25% th'ang trung binh (Moderately 62 2967
resistant)
4 25,01-50%  Man cam (Susceptible) 58 27,75
5 > 50% Man cam cao (Highly susceptible) 73 34,93
S liéu thong ké & Bang 4 cho thiy, colocasiae, noéi cach khac 1a man cam va
hon mét nira s6 nguon gen duge danh gia mén cam cao voi bénh chay 14 do nAm nay
khong c6 kha ning khang ndm P. gay ra. Cu thé, trong 209 ngudn gen dugc
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lay nhiém in vitro véi chung nim P.
colocasiae SB, c6 58 ngudn gen (chiém
27,75%) bi nhiém nang & cép hai 4 (dién
tich 1a bi hai tir 25,01-50%), 73 nguén gen
(chiém 34,93%) bi nhiém nghiém trong &
cép hai 5 va 62 ngudn gen nhiém trung binh
(dién tich 14 bi hai dudi 50%) & cap hai 3.
DPic biét, da phat hién trong tap doan khoai
modn so nghién ciru c6 4 ngudn gen khong
bi nhiém v&i ching nam 1ay nhiém (mién
dich), 12 ngudén gen khang v&i ndm P.
colocasiae. Bén ngudn gen khong biéu hién
triéu chirng bénh trong diéu kién sang loc in
vitro bao gdm: SP-19-027 thu & x& Nong U,
huyén Pién Bién DPong, tinh Dién Bién;
khoai Phudc thao (28351) ¢ huyén Nguyén
Binh, tinh Cao Bang; khoai Ma phé (11612)
0 huyén Muong Té, tinh Lai Chau; khoai
Hau danh (11545) ¢ huyén Na Hang, tinh
Tuyén Quang. Bén ngudn gen nay, du dit
du6i 4p luc bénh cao, hé soi nim P.
colocasiae lan rong trén dia cidy nhung
chung chi sinh trudéng trén moi truong ma

khong xuat hién vét bénh, mé 14 tuoi va
xanh trong sudt 10 ngay theo ddi sau lay
nhiém nam.

Trong s 12 ngudn gen khang con lai
duoc phat hién trong nghién ctru nay cé 3
ngudn gen tir tinh Son La 1a khoai M4 phira
(10053), khoai Hau (11523) va khoai Nam
lau (28010); 1 ngudn gen tir Tuyén Quang
1a khoai so ta (28191); 2 ngudn gen thu &
tinh Quang Ninh 1a Hau doi (10158) va B6
cdi oc (T.17663), 2 ngudn gen & Cao Bang
13 khoai Phuoc (28244) va khoai so (sb
dang ki 11664). Cac tinh Yén Bai, Phti Tho,
Ha Noi va Thanh Héa mdi dia phuong c6 1
ngudn gen khang lan luot 1a: Co cai
(28035), Hau dang (28340), khoai nuong
(28307) va Phudc la (10176). Trong diéu
kién lay nhiém v&i ndm, mo 14 cua ca 12
ngudn gen nay déu khong biéu hién tricu
ching bénh sau 5 ngay theo ddi, cac vét
bénh thudng chi bat dau xuat hién vao cudi
ngdy thir 6 va biéu hién & ngay thir 7 véi
dién tich 14 bi hai dudi 5%.

Hinh 1. Cip hai do ndm P. colocasiae gy ra dbi véi cac ngudn gen khoai mon so sau 7 ngay lay
nhim in vitro (cip hai 1 d&én 5 trén cac ngudn gen c6 s6 ding ki lan luot tuong tmg 1a 28010- 28236-
28354-11920-28198)

Khac véi cac ngudn gen khang, cac
ngudn gen khang trung binh hay min cam
thudng c6 tde do tién trién bénh nhanh, dic
biét tir thoi diém 7 ngay sau lay nhiém.
Quan st cho thdy, can khoang gan 3 ngay
dé vét bénh dau tién xuat hién trén manh mo
14, tuy nhién sau khi nhitng sgi nAm da xam
nhdp dugc vao mo 14 ching da lan kha
nhanh dén cac phan con lai cia manh 14
trong moi truong nudi cdy in vitro. Sy tan
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cong ciia nAm lam pha hay diép luc cua 1a,
lam mat mau xanh, gy ra cac vét dém mau
vang dén nau, sau hoai tir dan tao nén vét
bénh chay 14 (Hinh 1).

Viéc sang loc va tim kiém céc nguén
gen khoai mén so c6 kha ning khang ndm
P. colocasiae di ludn dugc nhiéu nha khoa
hoc quan tdm nghién cu. Pillai va cs.
(1993) da thi nghiém lay nhim ndm nhéan
tao trén 270 ngudn gen khoai moén so nhung
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chi phat hién dugc 4 ngudn gen khang véi
loai nam nay, trong khi c6 t6i 79 ngudn gen
man cam. Trong mdt nghién ciru khac, sau
khi sang loc trén 50 ngudn gen khoai méon
so khac nhau, Goswami va cs. (1993) da
phat hién duoc 2 ngudn gen c6 kha ning
khang cao véi ndm P. colocasiae, 5 nguon
gen khang va 12 ngudn gen khang trung
binh, con lai 13 nhitng ngudn gen min cam
v6i ndm. Nghién ctru tuong ty cua Yadav
va Agrawal (2008) tién hanh trén 105 kiéu
gen (genotype) khoai mon so, da bao cao 4
kiéu gen c6 kha nang khang cao v6i nim P.
colocasiae. Trong khi d6, phan tich tinh
khang ctia 12 giéng khoai mon so ddi voi 4
ching niam P. colocasiae, Padjama va Cs.
(2016) nhan thay, khong co giéng nao co
phéan rng mlen dich va khang cao v6i nim,
chi ¢6 1 giéng co kha ning khang trung
binh, 7 giéng khoai dia phuong duoc cho 1a
man cam v&i ca 4 chiing 1ay nhiém. Trong
thi nghiém lay nhiém nhan tao 11 gidng
khoai mén so v&i ndm P. colocasiae phan
lap o mién Nam Viét Nam trong diéu kién
nha ludi, Nguyén Phi Hung va cs. (2015) da
béo c4o 4/11 gidng khang/mién dich, trong
d6 gidng khoai mon tim Trang Bom khong
nhiém bénh, 3 giéng khac nhiém nhe con lai
7 gibng man cam v6i bénh nay. Véi 16
ngudn gen khang/mién dich (chiém 7,65%)
dugc phat hién trong nghién ctru nay 1a gan
VGi cac bao cao trén thé gidi, nhung twong
dbi thap so voi cong bd ciia Nguyén Phi
Hung va cs. (2015).
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Déi sanh cac két qua nghién ciru trén,
nhan thiy ti 1¢ nguon gen khoai mén so ¢
kha niang khang cao va chong chiu dugc
bénh do ndm P. colocasiae gay ra 1a khong
cao. Da s6 cac két qué nghién ctru chi ra
rang, phan 1én céac glong khoai mén so c6
kha ning khang yéu va man cam voéi loai
nadm nay. O Viét Nam, bénh chay 14 hay con
goi 1a bénh suong mai 1a mét trong nhiing
loai bénh hai phd bién nhét, déng thoi giy
anh hudng 16n d&én ning suét cua cac ving
trong khoai mén so (Nguyén Phi Hung va
cs., 2015; Nguyén Phi1 Diing va cs., 2021).
Do viy, viéc sang loc va tim kiém cac
ngudn gen khoai mén so c6 kha ning chéng
chiju tdt voi bénh do ndm P. colocasiae gay
ra 1a rét quan trong va c6 ¥ nghia dinh
huéng lya chon véat li€u trong chon tao
gidng khoai mén so c6 kha ning khang voi
mam bénh nay.

3.2. Kiém tra kha ning khang véi nAm P.
colocasiae ciia cac ngudn gen bing
phuwong phap lay nhiém in vivo

Bén ngué{l gen dugc danh gia la miér} dich
va 12 ngudn gen khang thu duge trr két qua
sang loc in vitro néu trén da dugc kiém tra
tinh khéng bang 1y nhiém nhén tao in vivo
véi ching nam P. colocasiae SB 1én 14 cia
cac cay khoai mon so. Theo ddi tién trién
ctia bénh trong dicu kién in ViVQ, xac dinh ti
1€ dién ~tich 14 ton t}luong do nam bénh sau
lay nhiém va chi s6 bénh PDI thu duoc két
qua trinh bay trong Bang 5 va Hinh 2.
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Bing 5. Két qua danh gia tinh khang ctia 16 ngudn gen duoc lay nhidm in vivo véi ndm P.colocasiae

7 ngay sau lay nhiém

15 ngay sau lay nhiém

S6 dang ki/Ki  Til¢ di¢n Ti 1é dién
STT  hiéu cua nguon tich la Tinh tich 14 Tinh
gen nhigm TPV pang phigm PPHOR) hang
bénh (%) bénh (%)
1 SP-19-027 0 0 [ 0 0 [
2 11545 0 0 | 0 0 |
3 11612 0 0 | 0 0 |
4 28351 0,92 1,18 R 2,0 2,12 R
5 28244 2,4¢ 2,5¢ R 4,1° 4,2¢ R
6 11523 4,1f 4,2¢ R 6,7¢ 6,99 MR
7 28307 3,6° 3,8¢ R 4,7 5,0¢ R
8 10053 3,0¢ 3,1¢ R 4,2¢ 4,3 R
9 28191 1,9 2,0 R 4,49 4,6¢ R
10 T.17663 2,0 2,1b R 4,50 4,70 R
11 28035 4,59 4,51 R 6,99 7,1 MR
12 10176 3,9¢f 4,1° R 6,3' 6,41 MR
13 10158 2,6% 2,7¢ R 4,8° 4,9 R
14 28010 2,81 2,9¢ R 4,50 4,6¢ R
15 11664 2,0 2,1 R 3,3 3,40 R
16 28340 4,2f 4,41 R 6,6 6,7 MR
p - 0,029 0,027 - 0,014 0,011 -

I: khong nhiém nam (mién dich); R: khang; MR: khdng trung binh; Cdc so trong ciing 1 cot theo sau
bdi mot hodc nhiéu chir cdi giong nhau thé hién sy sai khdc khong c¢é y nghia thong ké ¢ mirc 5% theo

phép thir Tukey'’s.

Bang 5 cho théy, tai thoi diém 7
ngdy sau lay nhiém in vivo, chi c6 1 ngudn
gen co sy sai khac vé tinh khang nam va 15
ngudn gen khac c6 két qua twong dong vé
tinh khang so véi két qua danh gia bang lay
nhidm nim in vitro. Cu thé, ngudn gen co
sO dang ki 1a 28351 co ti 1& dién tich 14
nhiém bénh 13 0,9% véi chi sé PDI 1,1%,
sai khac so voi két qua 1a 0% trong lay
nhiém in vitro. Tuy nhién, dudi ap luc
nhiém nim kéo dai nhirng ngay sau do, ti 18
dién tich 14 biéu hién triéu ching bénh ting
1én khé rd va gia tri PDI cua cac ngudn gen
da thay doi, din dén sy thay d6i mirc do
khang & nhitng ngudn gen nay. Trong 4
ngudn gen dugc xac dinh 1a mién dich trong
lay nhiém in vitro, c6 3 ngudn gen (c6 sd
dang ki la SP-19-027, 11545 va 11612) duy
tri kha nang mién dich v&i nam sau 15 ngay
lay nhidm in vivo, quan sat thay trén 1a chi
c6 vét ton thuong co hoc nho, riéng nguén
gen 28351 co dién tich 1a biéu hién trigu
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chung bénh tang tur 0,9% (sau 7 ngay lay
nhiém) 1én 2,0% véi chi s6 PDI do duoc 1a
2,1%, do d6 kha nang khang bénh chay 1a
duge xép voi nhom khang. Pdi véi 12
ngudn gen dugc danh gia c6 kha ning
khang nam P. colocasiae (trong diéu kién
lay nhidm in vitro) di xac nhan 8 ngudn gen
c¢6 kha niang khang véi ndm P. colocasiae
v6i chi s6 PDI dao dong tir 3,4 —4,9%. Bén
ngudn gen con lai (co sé dang ki 1a 11523,
28035, 10176 va 28340) co ti 1¢ dién tich 1a
bi bénh tir 6,3 dén 6,9% va c6 gia tri PDI 16n
hon 5% nén dugc danh gia lai khang & muc
trung binh. Theo ddi dién bién cua bénh sau
lay nhim nhan théy, tat ca 16 ngudn gen
déu khong c6 biéu hién triéu chung bénh
sau 5 ngay lay nhidm, cac tén thuong bét
dau xuét hién & ngay thir 7 va triéu ching
bénh quan sat thiy rd rang tai thoi diém 15
ngdy sau lay nhidm. Két qua kiém tra tinh
khang bang lay nhiém in vivo ciing cho
thiy, khong co sy sai khac 16n giita két qua
danh gia tinh khang ciia cac ngudn gen

4205


https://tapchidhnlhue.vn/

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 8(2)-2024: 4196-4207

khoai mén so v6i ndm P. colocasiae bang
phuong phap lay nhiém in vitro va in vivo,
dac biét 1a khi theo doi ¢ cung thoi diém sau
lay nhiém. Nath va cs. (2016) ciing chira c6
su nhat quan vé két qua nghién ctru giira
phuong phép lay nhiém in vitro (manh 14 cat
10i) voi phuong phap lay nhiém ngoai thuc
dia khi danh gid vé mirc d6 man cam va
khang bénh cua cac giéng khoai so v&i ndm
[y

P. colocasiae. Tuong tu, khi nghién ciru vé
kha nang khang bénh mdc suwong do nam P.
infestans cua cay ca chua, Nowakowska va
cs. (2014) ciing nhan thay, ¢6 su tuong dong
vé két qua danh gia tinh khang bénh giira
céc thir nghiém trén ddng ruong véi cac thi
nghiém dit trong diéu kién kiém soét (in
Vitro).

Hinh 2. Két qua lay nhiém in vivo quan sat tai thoi diém 15 ngay au 1y nhiém trén cac ngudn gen
A. Ngudn gen 11545 (mién dich); B. ngudn gen 10053 (PDI = 4,3% - khang) va cdy ddi chimg (khong
biéu hién bénh); C. Ngudn gen 2808 (man cam — ddi chimg 4m)

4. KET LUAN

Nghién ctru danh gia va sang loc in
vitro di cung cép sb liéu tinh khang ndm
gdy bénh chay 14 ciia 209 ngudn gen trong
tap doan quy gen khoai mén so mién Bic,
da sb cac ngudn gen trong tap doan bao tén
(131/209 ngudn gen, chiém 62,68%) 1a man
cam (nhiém ning) va man cam cao (nhiém
nghiém trong) voi ching nam P. colocasiae
SB. Phat hién trong tap doan c6 4 ngudn gen
(chiém 1,91%) 1a khong bi nhiém nim
(mién dich), va 12 ngudn gen (chiém
5,74%) khang véi ching ndm lay nhiém.

Kiém tra tinh khang bénh cua 4
ngudn gen mién dich va 12 ngudn gen
khang tir két qua 1ay nhiém in vitro bang
phuong phap 1ay nhiém in vivo di xac nhan,
tai thoi diém 7 ngay sau lay nhidm tit ca 16
ngudn gen déu thudc nhom mién dich va
khang voi nAm P. colocasiae. Duéi ap luc
lay nhiém nam in vivo kéo dai 15 ngay, 12
trong s& 16 ngudn gen duoc xac dinh 1a co
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khang niang mién dich va khang, 4 ngudn

gen dugc xép vao nhoém khang trung binh.

LOI CAM ON

Nghién ciru duoc hd tro tai chinh tir

Chuong trinh Quy gen cép Quéc gia thong
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