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SUMMARY

Rice breeding for resistance to blast disease via the marker assisted selection

The Pi - 1 and Pi - 5 genes were identified to be highly effective resistance to blast disease in the North
Vietnam. These genes were contained in the C101LAC (Pi - 1 gene) and Moroberekan (Pi - 5 gene) lines
respectively; They are belonged to the NILs (Near Isogenic Lines) carrying the genes resistance to blast fungus
which provided by IRRI. The Pi - 1 and Pi - 5 genes were pyramided into DT7 rice line using backcross method.
Over several crosses, the NB - 01 rice line was selected by using MAS to be showing the high yield (~7.5
ton/ha/crop in the trial experiment) and good resistance to blast disease.

Key words: Rice breeding for resistance to blast disease, marker assisted selection, gene pyramiding, Pi

- 1 and Pi - 5 resistance genes.

1. MO PAU!

Lia gao 13 ngudn cung cip lwong thuc
chinh cho hon mot phan ba dan sé thé gidi
(Utami et al., 2008) va la cay lwong thuc s6 mot
tai Viét Nam. Lia duoc trong réng rdi & khip
noi, dic biét & cdc nude Chau A. Viét Nam c6
dién tich trong lia khoang 7,5 triéu hecta; Trong
d6 hai viing san xudt chinh 12 Pdng bing song
Ciru Long (~3,8 triéu hecta) va Pong bang sdng
Héng (~1,2 tri¢u hecta).

Tuy nhién, viéc san xuét lda gao & nudc ta
ludn gdp nhitng can trd cua thién tai, dich bénh;
Bénh dao 6n do nam Pyricularia grisea Sacc.
gdy ra 12 mot loai bénh ¢6 phd phan bd rong va
gdy tdc hai nghiém trong ddi san xuét lda
(Rossman er al., 1990). Trong quéan ly bénh dao
6n viéc str dung giéng khang dang 1a su uu tién
va lya chon hang dau hién nay (L& Luong Té va
CS., 1998).

Dé d4p Gmg nhu cau vé sir dung gidng khang,
cic nha chon tao giéng va bénh hoc thuc vat da
xdy dung mét chién luge phét trién gidng khang
lau bén thong qua viéc to6 hgp nhidu gen khang
vao cling mot gidng lda hay con goi 1a quy tu gen
(Gene Pyramiding). Viéc nghién ctru ing dung
cong nghé sinh hoc trong chon tao giéng lida
khdng dao 6n da va dang duoc tién hanh manh
mé& & trén thé giGi (Yi et al., 2004).

" Vién Di truyén Nong nghiép.

Hién nay, & Viét Nam viéc ting dung cong
nghé chi thi phan tir trong chon tao giéng lia
khang dao 6n dd dugc tién hanh va bude dau da
dat duoc nhitng két qua rat kha quan; Thong qua
chon tao gidng str dung chi thi phan t&r cdc nha
khoa hoc dd chon dugc nhiing dong lia mang
gen khiang dao O6n lam vat liéu ban dau cho cong
tdc chon tao gidng lia khing bénh (Li Tuan
Nghia va CS., 2008). Bé gép phan vao viéc quan
1y bénh dao dn thong qua chon tao giéng khang,
trong nghién cu nay ching t6i da tién hanh xdc
dinh kha ning khing bénh caa mot s gen duoc
cung cip boi IRRI véi cic ching ndm bénh cia
Viét Nam va quy tu gen khang hiéu qua vao cac
gidng 1da @& chon tao nhitng dong lda mang gen
khang phuc vu cho san xuat.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vit liéu

Vit lieu dugc st dung trong nghién ctu
goém: Céc ching ndm dao 6n dugc cung cip boi
B6 mén vi sinh, vién Thd nhudng Nong héa. Cac
cip moi gom: Moi JJ80 - T3 (st dung dé phat
hién gen Pi - 5): 5 TTA TGA GAT TAG GAG
TGT AT 3¢ (méi xuéi), 5> ATG TAA AGG CAA
AAG CTG AT 3¢ (moi ngwoc) va moi PRIOF
(str dung dé phat hién gen Pi - 1): 5> AGG GAG
ATT TGA CCA TCG TG 3¢ (moi xuéi), 5> CCT
GAT TGC AAG AGG TAG GC 3¢ (méi nguroc).
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Bo giéng lua mang gen khang dao 6n do IRRI
cung cép gdom: CIOILAC (mang gen Pi - 1);
CI01PKT (mang gen Pi - ta); C104PKT (mang gen
Pi - 3); C101A51 (mang gen Pi - 2); Moroberekan
(mang gen Pi - 5). va cac gidng/dong lua dang st
dyng trong san Xuét gém: DT7, Bic thom 7,
Khang dan 18, Q5, CR203, Huong cém, Té tép.

2. Phwong phap nghién ciru

Danh gid kha ning khang bénh cua céac
gidng/dong laa dugce tién hanh theo phuong phap
do IRRI x&y dung (SES, 1997; SES, 2002).
Phuong phap Téch chiét ADN Iua thyc hién theo
md ta cua Keb - Llanes (2002); Phuong phap
PCR sir dung mdi SSR tién hanh theo phwong
phap cua McCouch er al., (2002). Quy tu gen
khing dao on vado céc gibng/dong lta theo
phuong phap lai hoi quy (backcross) va st dung
cac chi thi phan tt lién két chat vai gen dé chon
loc cac gibng/dong lua mang gen duoc quy tu &
mbdi thé hé lai. Pic diém nong hoc cua
giong/dong lta dugce danh gia theo phuong phap
cua IRRI (2002).

IIL. KET QUA VA THAO LUAN
1. Panh gia kha niang khiang bénh ciia cac
gidng lna

Nghién ctru dd sir dung 23 chung ndm dao
6n thu thap & cac ving sinh thai ctia Viét Nam dé
lay nhiém 1én cac giéng lia mang gen khang dao
6n do IRRI cung cip va céc gidng/dong lua dang
tréng phé bién nham xé4c dinh va chon loc ra cc
giong/dong ta (cac gen) c¢6 kha nang khang tot
v6i cac ching ndm. D6i v6i thi nghiém trong nha
ludi duoc tién hanh trén céc cdy lua & tudi ma 21
ngay (hinh 1); P6i véi thi nghiém sir dung 6ng
nghiém duoc tién hanh khi lua dat 14 - 21 ngdy
tudi, cy Ida c6 3 - 514 (hinh 1).

Sau khi duoc phun dung dich bao tit ndm céc
cay lta dugc giit trong diéu kién 4m (90 - 100%)
thuong xuyén va nhiét do thich hop (25 - 30°C),
dé bénh phat trién trong 7 ngdy. Muc do
khang/nhiém bénh cua cac dong lua dugc danh
gia theo thang diém chuan; Nhitng gidng duoc xem
14 khéng c¢6 diém dénh gia < 3, nhiing gidng duoc
xem 1 nhiém bénh c6 diém déanh gid tir 4 - 9.

Két qua danh gia dugc tong két va thé hién
trong bang 1; Qua két qua nay di cho thay céc
giong d6i ching nhiém 1a: Co39 (gidng cua
IRRI) va CR203 (giong cuia Viét Nam) di bi
nhidm véi da s§ cic chung nidm; Gibng Co39
nhiém véi 21 ching, giéng CR203 nhiém véi 16
chung trén tdng s 23 ching duoc st dung dé 1ay
nhidm, ty 1& khang twong tng cia hai ging 1a
9% va 30%. Cic gibng déi chimg khéing
Moroberekan (gidng ctia TRRI) va gidng Té tép
(c6 ngudn gbc Viét Nam) khang véi da sb cdc
chung ndm, twong tng 12 18 (ty 18 khing 78%) va
19 (ty 1& khang 12 82%) chung trén téng s 23
ching sir dung dé 1ay nhiém.

Trong s0 céc gidng lda mang gen cta IRRI,
giong C101LAC mang gen Pi - 1 ¢6 kha ning
khdng rong nhat, khing dugc 19 trong s6 23
chiing ndm, ty 1¢ khdng 1a 82%; Tiép d6 giong
Moroberekan mang gen Pi - 5 khang duoc 18 (ty
1¢ khdng 12 78%) trén 23 ching nam. Hai giong
lia C101PKT va C104PKT mang gen Pi - 4 va
Pi - 3 c6 kha nang khdng tuong ung vdi 15 va 14
chung trén 23 ching, ty 1€ khang twong tGng la
65% va 60%.

Céc gidng va dong lda: CR203; Khang din
18; Q5: DT5; DT7 phan 16n bi nhidm véi cic
chung ndm, ty 1& khang cta chiing vé6i cdc ching
nidm <50%. Céc giéng lda nay cin duoc cai tao
chuyén gen khing vao ching.

N&m trén Chi thi Khoang cach tir gen R .

m Gen nhiém sic thé lién két véi gen dén chi thi (M) Cay chu

1 Pi -1 11 PR10F 0 C101LAC
2 Pi-5 9 JJ80 - T3 0 Moroberekan

Qua thi nghiém 1ay nhiém dé x4c dinh céc
gen khing & trén, chung t6i thy rang gen Pi - 1;
P1 - 5, Pi - 3; Pi - 4 déu khang tot véi cac chung
nidm & céc vung sinh thii nong nghi¢p mién Bic,
ty 1€ khing véi cdc ching ndm cua ching trén
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60%. Cac gen khang néi trén s& duge sir dung dé
quy tu vao giong/dong lda dé cai tao tinh khang
cua chung.
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Qua két qua ddnh gid kha nang khing bénh
cua cic gen d6i véi nam dao on thu thap & mién
Béc Viét Nam; Chiing t6i di chon hai gen Pi - 1
va gen Pi - 5 ¢6 kha nang khang bénh t6t nhat

(trong tng 12 82% & 78%) dé sir dung lai quy tu
vao dong lua DT7. Hai gen Pi - 1 va Pi - 5 tuong
{rng ndm trén 2 nhiém sac thé s6 11 va 9.

Bang 1. Két qua ldy nhiém cac ching nam dao én lén cdc giong/dong hia

Chiing Gibng lua Ty lé
nam K1 K2 K3 K4 K5 K6 K7 K8 K9 | K10 | K11 | K12 | K13 R/S
H1 R S R R R R S R S S S S R 6/6
H2 R R R S R R S S S S R S R 6/6
H3 S R R R R R R R R S S S R 8/4
H4 R S R S S R S S S S S S R 3/9
H5 S S R S R R S S S S R R R 5/7
He R S R S R R S S S R S S R 5/7
H7 R R S R R R S R S S S S R 6/6
H8 R R S R R R R S S S R R R 8/4
H9 R R R S R S S R R R S S R 7/5
H10 R R S R R S S S S R S S R 5/7
H11 S R S S R R S S S S R S R 4/8
H12 R S R S S R S S S S S S S 3/9
H13 R R R R R R S S R S R S R 8/4
H14 R S R S R S S S S S S S S 3/9
H15 R R R S S R S S S R S R R 6/6
H16 R R R R R R S R S R R R R 10/2
H17 R R S R R R S S S S S R R 6/6
H18 R S R R R R S S S S R S R 6/6
H19 R R S R S R S R S R R S R 7/5
H20 R R S R S R S S S S S R R 5/7
H21 S R S S R S S R S S S S S 3/9
H22 R S R S R R S S R R R R R 8/4
H23 R R S R R R S S R S R R R 8/4

TyleR/S| 19/4 | 15/8 | 14/9 | 12/11 | 18/5 | 19/4 | 2/21 | 7/16 | 5/18 | 7/16 | 1013 | 9/14 | 20/3
82% | 65% | 60% | 52% | 78% | 82% | 9% | 30% | 22% | 30% | 43% | 39% | 87%

Ghi chd: K1: CI01LAC (Pi - 1) ; K2: CIOIPKT (Pi - ta); K3: C104PKT (Pi - 3); K4: C101AS51 (Pi - 2); KS:
Moroberekan (Pi - 5); K6: Té té€p; K7: CO39; K8: CR203; K9: KD 18; K10: Q5; K11: DTS; K12: DT7;
K13: Dong NB - 01. R (Resistance): Khang bénh; S (Susceptable): Nhiém bénh. Tt H1 - H23 14 céc ching

nam dao 6n.

2. Quy tu va chon tao dong lia mang gen
khang daoon Pi-1vaPi-§

*Quy tu gen khang Pi - 1 va Pi - 5 vao dong
lia DT7:

Muyc tiéu ctia quy tu gen la dua gen khang
vao gidng/dong lta c6 ning sudt va pham chat tot
dé nang cao kha nang khang bénh va dong thoi
khong lam mat di nhitng dic tinh qui cua gidng.

Dé dat duoc muc tiéu néi trén, phuong phép lai
hdi quy (Backcross, BC), s& gitip ching ta dua
tr6 lai dan nhitng déc tinh qui ctia cdy vao cac thé
hé con chau; Tuy nhién mudn lya chon nhitng
cdy mang gen & cac thé hé, chung ta phai sir dung
chi thi phan tir lién két véi gen dé chon lya nhiing
cdy mang gen khang; Nhiing cdy mang gen
khang sau d6 duoc stir dung phat trién cho cac thé
hé tiép theo.
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Trong nghién ciru ndy ching t6i da tién hanh
lai quy tu hai gen Pi- 1 va Pi- 5; Hai’ gen nay
qua dénh gid da cho khé nang khang rat cao va
rong vdi cac chung ndm cua Viét Nam vao dong
laa DT7, quy trinh lai thé hién & so d6 hinh 2.

Dong lia DT7 dugc chon tao ra qua dot
bién gidng lda Bic thom 7 bang phéng xa tia
gama Cobalt 60 (Cof’o) va dugc chon loc qua
mdt sb thé hé. Dong lida DT7 gieo cdy duoc ca
2 vu/nam. Vu xuln cd thoi gian sinh truong
125 - 130 ngay. Vu mua cé thoi gian sinh
truong 115 - 120 ngdy. Chiéu cao ciy trung
binh 120 - 130 cm; Chiu thdm canh trung binh,
kha ning chéng chiu mét sd sdu bénh tot; Tuy
nhiém bi nhiém bénh dao 6n (bang 1). Ning
sudt trung binh cua dong lda DT7 dat 60 - 65
ta/ha. Gao trong, com mém thom nhe do ké thira
duge chat lwgng cuia gidng lia Bic thom s 7.

Theo so d6 hinh 2, ching t6i tién hanh lai
quy tu gen khing Pi - 1 va Pi - 5 vao dong lia
DT7 t6i thé hé BC,F2; Qua trinh lai dua hai gen
vao dong lta DT7 duoc tién hanh theo hai phép
lai riéng 1&. O thé hé lai F1 do tit ca cic cdy lai
¢6 cting kiéu gen nén chon ngau nhién mét sé cay
c¢6 kha ning sinh truong phat trién tdt dé st dung
1am ciy me trong phép lai & thé hé lai tiép theo.
Tir thé hé BC, tro di cdy nhan gen ban du (dong
lda DT7) duoc sir dung 1am bd trong phép lai dé
dua (lai) dan va 1am tang "ham heong kiéu gen"
ctia né vao cdc thé hé tiép theo. Tuy nhién khi
"ham lwong gen" cua dong lua DT7 tang 1én thi
kha ning cac gen khing s& bj mat (do bi ddy ra
ngoai trong qua trinh lai). Vi vy, & mdi thé hé lai
chiing t6i da st dung chi thi phan ti JJ80 - T3 dé
chon cay ltia mang gen Pi - 5 va chi thi PR10F dé
chon céy lia mang gen Pi - 1 (hinh 4).

Qua phuong phap lai quy tu va lya chon nhu
vay, ching t6i dd chon dugc nhiing cay lua
BC,F,; vlra mang gen khang dao 6n Pi - 1 va Pi -
5 vira ¢o "ham lheong kiéu gen" uwu ti cia dong
lia DT7 chiém da s6 (theo 1y thuyét nd chiém
khoéng 96,875% & thé hé BC,F)).

O mdi thé hé tién hanh st dung chi thi phan
tir SSR dé chon Iya nhitng cdy c6 kiéu gen Pi -
1pi- 1.
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* Quy tu 16 hop 2 gen Pi - 1 va Pi - 5 vao
mot cady lia:

Sau khi déng thoi quy tu va chon loc dugc
thé hé cy lai BC4 qua quy tu 2 gen khang dao 6n
Pi - 1 va Pi - 5 (hinh 2). T6i thé hé BC4F1 chiing
t6i cho ching tu thu dé thu thé hé BC4F2, sau d6
st dung chi thi phan tir JJ80 - T3 va PR10F dé
chon nhitng céy ltia mang gen Pi - 5 va Pi - |
ddng hop tir.

Khi di ¢6 duoc 2 cd thé BCJF2 modt mang
gen Pi - 5 va mdt mang gen Pi - 1 ddng hop tu.
Chiing t6i da tién hanh lai tao dua dua 2 gen Pi - 1
va Pi - 5 vao ciing mét cd thé, sau khi dugc thé hé
F1 cho ching tu thu dé dugc thé hé F2 (hinh 3).
Trong thé hé F2, ching tdi di dong thoi ding chi
thi JJ80 - T3 va PRIOF dé chon lua cdc cé thé
mang ca hai gen Pi - 1 va Pi- 5 & dang dong hop
ta gen khang (hinh 5).

3. Panh gia mot s6 dic diém néng hoc cia
dong lda NB - 01

Qua lai quy tu gen va chon loc nhu m6 ta o
trén, chiing t6i da chon duoc mét dong lda mang
ca hai gen khang dao 6n Pi - 1 & Pi - 5 va dat tén
1a: NB - 01. D¢ hiéu biét vé tiém nang cta dong
lda nay, ching toi da tién hanh ddnh gid mot s6
dic diém ndng hoc cua nd nhu sau:

- Kha ning khdng bénh dgo 6n: Tién hanh
danh gid tinh khdng/nhiém bénh dao on ctia dong
lda NB - 01 bang phuong phdp 1ay nhiém nhin
tao. Két qua cho thay dong lida NB - 01 c6 kha
nang khang bénh dao 6n tdt, dat mtc diém danh
gia <3 (bang 1).

- Ddc diém néng hoc: Qua dinh gid cho thiy
NB - 01 1a dong lda cam 6n, c6 thé gieo cdy dugc
ca 2 vu/nam. Vu xuan c6 thoi gian sinh truéng 125
- 130 ngay. Vu mua c6 thoi gian sinh trudng 115 -
120 ngay. Chiéu cao cdy trung binh 125 - 130 cm,
dang hinh ciy gon, 14 dong ding c6 chiéu dai
trung binh tir 24 - 26 cm, rong 1,3 - 1,6 cm, mau
xanh nhat; Kha nang dé nhanh kha, $6 bdng/khém
dat 6 - 8 bdng/khém, chiu thim canh trung binh,
kha nang chéng chiu sau bénh t6t hon giéng ddi
chimg Bic thom 7 (bang 2, hinh 6);
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Bang 2. Mét s6 déc diém néng hoc ciia dong liia NB - 01

Thei gian sinh trwdng Cao cay Dai la dong Rong la dong S6 b6 . LA A
N : 6 bong/khém | Chiéu dai béong (cm
(ngay) (cm) (cm) (cm) g 9 (em)
Vu xuan: 125 - 130
. 127,1 £ 3,15 25,16 £ 1,14 1,46 £ 0,35 6,06 £ 1,35 27,40 £ 1,02
Vy mua: 115-120
S6 gie Téng s6 hat S6 hat lép S6 hat may P1ooo (9) Nang suat thuc thu
(ta/ha)
16,31 £ 1,30 264,06 + 3,45 37,88 £2,32 226,18 + 3,35 23,05+1,32 65-70

V& khéi Tuong 1000 hat (Pjee) dat tir 23,5 -
24 g, bong to, dai (dat 26 - 28 cm), sb gié trén
bong dat 15 - 17 gié/bong, sb hat trén bong 265 -
270 hat/bong, dac biét c6 nhitng bdng ) hat 1én
tdi trén 400 - 480 hat/bong (bang 2, hinh 6), nang
suat trung binh dat 65 - 70 ta/ha; C4 biét dat 75 -
80 ta/ha. V& mau sic vo trAu ¢6 miu vang sdm,
do ké thira duoc chét luong cua gibng lda Béc
thom 7 nén c¢6 gao trong, com mém thom nhe
(bang 2, hinh 6).

NB - 01 1a dong lua c6 trién vong; C6 kha
nang sinh trudng va phat trién tét; C6 tiém nang
nang suat va chét lugng cao; C6 kha ning thich
ung va chéng chiu t6t vi mot s sau bénh hai.

IV. KET LUAN

Qua qua trinh nghién ctru chon tao gidng lda
khang bénh dao 6n c6 nang suat chéat lugng cao
bang chi thi phi tir; Chiing toi da dat dugc mot )
két qua nhu sau:

(1) ba xac dinh dugc 2 gen Pi - 1 va Pi -5
thuéc b gen do IRRI cung cap c6 kha ning
khdng cao va réng véi cdc ching nim dao 6n thu
thap tir cdc viing sinh thai mién Bic Viét Nam;

(2) Pa quy tu dugc 2 gen Pi - 1 va Pi - 5 vao
dong lda DT7 va sir dung chi thi phéan tir lién két
Vi cic gen dd chon dugce dong 1ta mang ca 2 gen
khang néi trén; Pugc dat tén 1a dong 1da NB - 01;

(3) NB - 01 1a dong lua c6 trién vong, co kha
nang sinh tmo‘ng va phat trién tot 6 tiém nang
ning suit va chét luong cao, thich tng va chéng
chiu tot véi mot s6 sau bénh hai va ¢6 kha nang
khdng bénh dao 6n ¢ mirc diém < 3.
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PHU LUC

Hinh 1. Hinh anh ldy nhiém dao én trén cdc giong lia

Cay nhan gen khang bénh Pl C— xmmmmm P2  Caychogenkhing bénh

(pilpi1) §(PilPi1)

F, e X 1 | Laitrdlai (BC) s dung ciy
! nhén gen khing bénh lam b’
—— o| valwachon nhitng cdy cé gen
( BC,F, — el | FhingbErh

I ai n.& 1a1 qua CéC thé he, dé < ‘ 1 11\
g K —— gy -
nh?an the hé BC mong muon BCZFI .w
» .

] ==’ Gl Chon nhitng cay dbng hop b gen

PilPil Pilpil pilpil khang bénh (Kifu gen PilPil)

Hinh 2. So dé quy tu va lwa chon cdy liia mang gen khdng dao 6n nho chi thi phan t

Ghi chd: P1: Ciy nhan gen khang ban d4u (dong lia DT7); P2: Cay cho gen khang dao 6n; Pi- 1pi- 1 va Pi- 1Pi- 1 1a ddng
hop tir ln va troi vé gen khang dao 6n Pi - 1. Cdc phan mau tring va mau den twong trung cho “ham lwgng
kiéu gen” cua cay nhan gen va cho gen khang dao 6n ban dau.

Ciy laa BCAF2 déng hop tif (e, Fmmmd  Cily lila BC4F2 ddng hop tir
gen Pi-1(Pi-1Pi-1) ¢ gen Pi-5 (Pi-5Pi-5)

F, Pi-1pi-1Pi-5pi-5 L|:I

Ll . 2 ™ Ch;ChonnhfmSCa}'dangho‘ptﬁ
ey’ [iwesl],  genkhingbénhPi-lvaPi5

(Kifu gen PilFilFi5Fi5)
F2 Pi-1Pi-1Fi 5Pi-5

Hinh 3. So' do6 quy tu 2 gen khdng Pi - 1 va Pi - 5 vao ciing mét cd thé
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Hinh 4. Hinh anh dién di san phdm PCR st dung chi thi PRIOF dé chon lira nhimg cdy liia mang gen
kiéu gen Pi - Ipi - 1 ¢ the hé¢ BC4F. (Trong do: 1: Dong lua DT7; 2: Giong C101LAC;
3 -12: Cac dong lua BC4F1I)

L THN =

Hinh 5. Hinh dnh sir dung chi thi phan tir dé lira chon dong liia mang cé hai gen Pi - 1 & Pi - 5. 1:
Dong liia DT7; 2: Giong C101LAC (mang gen Pi - 1); 3: Giong Moroberekan (mang gen Pi - 5);
4: Dong lila NB - 01 (mang hai gen khdng Pi - 1 & Pi - 5); 5: Marker trong lwong phan ti.

Hinh 6. Hinh anh dong liia NB - 01 trong thir nghiém v mia 2009.
BT7: Giong liia doi ching Bdc thom 7
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