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ting so hat trén bong gitra Bic thom 7,
Khang dan 18, OM6976, NPT1 va KC25
gom: RM445, RM500, RM21615.

3. Xac dinh duogc cac chi thi cho da hinh
trén 12 NST gdm: 59 chi thi cho da hinh
giita giéng Bic thom 7 va KC25, 62 chi thi
cho da hinh giita giéng Khang dan 18 va
KC25, 58 chi thi cho da hinh giita giéng
OM6976 va KC2, 63 chi thi cho da hinh trén
12 NST gitita dong NPT1 va KC25. Lai tao
thanh cong t6 hop F1. Budc nghién ciru tiép
theo 1a tién hanh phat trién cac thé hé BC va
mg dung phuong phap MABC dé chon tao
ra nhitng c4 thé c6 nén di truyén gidng cay
me cao nhat va mang QTL/gen quy dinh tinh
trang tang sd hat trén bong.
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SUMMARY

Application of Marker Assisted Selection technology
in brown planthopper resistant rice breeding

Brown planthopper (BPH), Nilaparvata lugens Stal, which causes serious yield reduction by directly
sucking the plants and acting as a vector of various diseases such as rice grassy stunt and ragged
stunt, is one of the major insect pests of rice throughout the Asian rice growing countries. Marker
Assisted Selection (MAS) is a tool for enhancing the efficiency of Rice Molecular Breeding.
Introgression of Bph3 and BphZ genes from the rice line 1S1.2 into the elite cultivar IR64 was
confirmed using MAS. From the BC3F6 generation, the most promissing rice line KR8 was
selected. The rice line KR8 was shown high resistance level with most of brown planthopper
biotypes in Vietnam. Real revenue yield of the rice line KR8 was 5,2 to 8,0 ton/ha.
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I. DAT VAN DE

Ray nau la con tring nguy hiém va
nghiém trong bac nhat dbi voi cay lta, da
gdy ra thiét hai nghiém trong ¢ nhiéu nudc
trong lua trén thé gisi, ddc biét 1a cac nude
Pong Nam A. Tai Viét Nam, nam 2010
dién tich lua bi rﬁy nau gay hai trén toan
qudc 1én toi 1.082.309 ha. O céc tinh Nam
bd, rdy nau van gay hai trén dién tich
332.941 ha. O cac tinh dong bang song
Hong (PBSH) va ven bién Trung bo, ray
ndu giy hai truc tiép trén lua va truyén bénh
virus ltn xodn 14 voi dién tich gay hai trong
nam la 749.368 ha (Bo NN&PTNT, 2010;
Cuc BVTV, 2010).

Cho t6i nay trén thé gi¢i da xac dinh
duogc 25 gen khang ray nau. Trong d6 ¢ 21
gen da duoc 1ap ban dd trén cac NST cia
laa. Cac gen khang Bphl, bph2, Bph9,
Bph10, Bphl18, Bph21 dugc phat hién trén
NST s6 12, gen Bphl2, Bphl5, Bphl7,
Bph20 trén NST s 4. cic gen Bphll,
Bph13, Bphl4, Bphl9 trén NST s6 3, gen
khang Bph3, bph4 trén NST s6 6, gen bph6
trén NST s 11 (Jena,K.K at al 2009;
Rahman at al 2009 Jena S at al 2004) nhiéu
chi thi phan tir lién két chit chd véi cac gen
da dugc xac dinh (Bra et al.,2009). Mot sb
gen dd duoc sir dung trong chién lugce chon
tao giong khang riy nau nho chi thi phan tur
(Marker Assisted selection, MAS). Theo
Jairin va cong sy (2007), Bphl, Bph2,
Bph3, va Bph4 da duoc st dung rong rai
trong chuong trinh chon tao giéng tai Thai
Lan. Sy phat trién cta cong nghé sinh hoc
va chi thi phan tor c6 thé cho phép diy
nhanh chuong trinh chon tao giéng laa. St
dung MAS khong nhiing nang cao hiéu qua
ctia chon giéng ma con rat ngan dugc thoi
gian. Muc ti€u chinh cta nghién ctiru nay la
chon tao gidng lta khang riy bén viing
bang chi thi phan tir két hop voi phuong

phap chon gidng truyén thong, dua hai gen
khang rdy nau vao mot gidng lua ning suit
chat lugng cao cua Viét Nam.

IT. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién ctru

- Gidng lta ning suat cao, dugc trong
phé bién tai Viét Nam [R64.

- Dong laa IS1.2 mang 2 gen khang ray
nau Bph3 va BphZ va da duoc danh gia la
khang cao v&i quan thé ray nau 6 DBSH va
dong bing séng Cuu Long (PBSCL),
nhung dic diém nong sinh hoc khéng dap
ung dugc nhu cAu san xuét duoc st dung
lam dong cho gen khéang.

2. Phwong phap nghién ctru

- Chon gibng truyen thong dé chon loc,
danh gia cac dong trlen vong vé cac ddc tinh
néng sinh hoc va yéu t cau thanh ning suat.

- PBanh gia kha nang khang/nhlem ray
nau cac dong/gidng lua theo tidu chuan cia
IRRI, danh gia cac dong lua mang gen
khang riy nau sir dung cong nghé chi thi
phan tir SSR.

- Phuong phap dién di
polyacrylamide 5%.

trén  gel

- Phuong phap nhudm bac phat hién
bang da hinh ADN.

I1I. KET QUA VA THAO LUAN

1. Két qua phan tich ca thé mang gen
khang ray

Dong IS1.2 1a dong lta mang 2 gen
khang rdy nau la Bph3 va BphZ. Dong
KR8 1a con lai thé h¢ BC3F6 cua t6 hop
IR64 x IS1.2. Trong nghién ctru nay da st
dung chi thi SSR dé xac dinh cac ca thé va
dong trién vong mang gen khang ray nau.

Phan tUng PCR dugc thuc hién véi
ADN ciia mot s6 cdy cua giong KRS va hai
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giong bd me IR64; IS1.2 véi cac mdi trén
theo quy trinh SSR. Céc chi thi RM3367
dung dé phat hién gen khang lién két BphZ,
con chi thi RM190 ding dé phat hién gen
khang Bph3. Pay 1a 2 chi thi cho da hinh

I51.2 IRé4d 1 2

kha 16 c6 thé phat hién ra céc ca thé co
mang gen khang.

Sau khi c6 két qua dién di trén gel
agarose phan ung PCR, tién hanh dién di
trén gel polyacrylamid 4,5%.

4 5 & 7

Hinh 1: Hinh anh dién di sir dung chi thi RM3367 lién két véi gen BphZ

Xac dinh cic ca thé mang gen khang
cua dong KRS. IS1.2: mang bang ADN lién
két gen khang; bang ADN cua gidng IR64
khong lién két gen khéang.

Giéng 1-7: cac ca thé cua dong KRS
xuat hién bang ADN ciia dong IS1.2 lién
két gen khang.

Két qua phan tich trén cho thay toan bo
cac ca thé KR8 déu mang bing ADN cua
dong IS va khong c6 ca thé nio mang biang
ADN cua dong IR64. Chung la cac dong

I51.2 IRe4 1 2 3

mang gen khang BphZ, bao gdm cac dong
tr s 1 dén 7. Sir dung cac chi thi SSR
RM3367, RM6997, RM 1388, RM3735 lién
két gen khang BphZ, da khing dinh dugc
sy c6 mat cua gen BphZ trong dong lua
KRS trén NST s6 4.

Sau d6, cac ca thé BC3F6 nay da duoc
tiép tuc kiém tra v6i cac mdi SSR: RM190,
RM588, RM589 lién két gen Bph3 trén
NST sb 6.

Hinh 2: Anh phén tich dong mang gen khing su dung chi thi RM190 lién két Bph3 trong
chon loc cac ca thé cua dong KRS

Dong IS1.2: Mang gen khéang.
Dong IR64: Khong mang gen khang.

Giéng 1- 7: Cac ca thé KR8 mang bang
ADN ctia dong IS1.2.

Hinh 2 minh hoa thi nghiém phan tich
sy c¢6 mat cua gen Bph3 trong cac dong
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KRS sir dung chi thi RM190 lién két gen
Bph3. Trén co s& két qua phan tich san
phiam PCR trén gel polyacrylamide, da
nhén thay tat ca cac ca thé ciia dong KR8
dugc kiém tra déu mang gen khang ray
nau Bph3.
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Hinh 3: Anh phén tich dong mang gen khang su dung chi thi RM588 lién két Bph3
trong xdc dinh cdc ca thé mang gen khang cua dong KRS

Hinh 3 minh hoa thi nghi€ém phan tich
sy c6 mat cia gen Bph3 trong cac dong
KRS, st dung chi thi RM588 lién két gen
Bph3. Trén co s& két qua phan tich trén gel
polyacrylamide, da nhan thiy tit ca cac ca
thé ciia dong KR8 dugc kiém tra déu mang
gen khang riy nau Bph3.

ba xac dinh dugc su c6 mat cua gen
Bph3 trong dong lua KR8 bang RM190,
RM586, RM588 chi thi lién két voi gen
Bph3 trén NST sé 6. Nhu véy, bang phin
tich chi thi phan tir SSR lién két gen, da xéac

dinh dong KR8 mang 2 gen khang riy niu
Bph3 va BphZ.

2. Két qua danh gia tinh khang ray nau
theo tiéu chuan cua IRRI

Tién hanh danh gia tinh khéng ray nau
ciia dong KR8 v6i ngudn rdy nau thu thap
tai 5 vung: Ha N¢i, Nam DPinh, Nghé An,
Pong Thap. Can Tho.. Cac giong ddi
ching 1a TN1 (giéng chuan nhidm) va
gidng Ptb33 (gidng chuan khang), cac dong
b6 me IR64 va IS1.2.

Két qua danh gia tinh khang/nhidm ray
ctia gidng KR8 duoc ghi lai trén bang 1

Bang 1. Két qua danh gia tinh khang/nhidm ray nau

L Diém khang tai cac ngudn ray
STT Tén dong — - — < - <
Ha Noi Nam Dinh Nghé An bong Thap Can Tho
1 KR8 3 1 3 3 3
2 1S1.2 3 1 1 3 3
3 IR 64 7 7 7 7 7
4 Swanalata 3 3 3 3 3
5 Ptb33 1 1 3 3 3
6 TN1 9 9 9 9 9
7 KD18 7 7 9 9 9

KR8 c6 muc khang cao tir diém 1 dén
diém 3. Két qua nay di khang dinh gidng
lua KR8 mang hai gen khang ray nau khang
bén viing voi cac biotype ray nau da dugc

thu thap va danh gia. Pac biét la tinh khang
ray nau cua KR8 cao hon han so véi Khang
dan 18 (KD18).
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3. Két qua khao nghiém giéng KR8

Dong KR8 c6 thoi gian sinh trudng
ngén tir 110-112 ngay vu Mua, dai hon 3-
5 ngay so v6i gidng KD18. Bén canh do,
do cung cdy giup chéng d6 tét. Chi tiéu

quan trong nhat la tinh khang rdy ciing
duoc thé hién & cap d6 2, 1a cp do khang
cao. Trén bang 2 thé hién cac chi tiéu cau
thanh nang suat cua gidng KR8 so voi
glong KD18, dac biét 1a chi tiéu khang
rdy véi tinh khang 1a rit cao.

Béng 2. C4c chi tiéu cAu thanh ning suat clia dong KR8 vu Xuén nam 2012
tai Pan Phuong - Ha NOi (diéu kién tham canh)

STT| Tendong | SSES" | ssnaubong | 1jehet |PROO0hat]NSLT T NSTT
1 KR8 5,55+0,28 158,2+10,17 88,80 27,29 105,29 80,0
2 IR64 5,75+1,10 102,5+ 4,95 90,47 22,31 74,08 58,8
3 1S1.2 6,25+1,10 98,5+ 4,95 86,47 23,31 71,10 51,0
4 KD18 6,0£0,28 190,2+19,82 88,03 19,80 99,35 70,2
CV(%) 46
LSD.os 4,9
Bang 3. Céc chi tiéu cdu thanh ning suat ciia dong KR8 vy Xuan nam 2012
(theo Trung tam Khdo kiém nghiém Giong cdy trong va Phdn bén Quéc gia)
STT| Téndong |Théigian sinh trwéng S‘;’(ﬁg’;g’ S6 hat/bong | 1V 1€ ;‘?‘t ép :‘ohoéoi L‘;‘t-”?g%
KR8 142 45 152 10,7 29,1
2 KD18 136 52 178 13,3 19,6
Bang 4. Ning sudt thuc thu cia KR8 so v6i Khang dan (ta/ha), tai 8 dia phuong
vung dong bang Trung du Bac bd
(theo Trung tdm Khdo kiém nghiém Giéong cdy trong va Phdn bén Quéc gia)
o1 enens [ i | T M T T o [ | 2de Tt T Tong
1 KR8 68,5 57,3 - 55,13 68,80 | 68,63 | 72,76 | 62,33 | 64,77
2 KD18 69,2 | 56,73 | 64,97 53,80 64,47 | 62,23 | 67,33 | 57,33 | 61,97

Con lai KR8 cua t6 hop IR64 x IS1.2
hoi tu dugce nhitng diém tt cia gidng bd
me. Ty 1& hat 1ép cua giéng KRS 1a 10,7%
trong khi gibng KD18 1a 13,3% va khbi
lugng (P1000) hat ciia KRS 1a 29,1g trong
khi giong KDI8 1a 19,6g. Dy ciing la 2
yeu tb tao nen nang sudt cla glong KR8
cao hon giéng KD18. Ning suét cia giéng
KRS8 1a 80 ta’/ha cao hon 13,96% so vd&i
gidng KDI18 trong diéu kién tham canh.
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Theo két qua cua Trung tdm Khao kiém
nghiém Glong cdy trong va Phan bon Quédc
gia, ning sudt trung binh cia gidng KRS
trén 7 tinh cua vung Béc bo 1a 64,77 ta/ha
trong khi KD18 la 61,97 ta/ha. Ty 1¢ hat
1ép ctia KRS ciing thap hon KD18. Diém
manh dac biét cua giéng KR8 la tinh
khang rdy nau cao hon han KD18 khi danh
gia dac tinh khang ray nau trong nha ludi
theo tiéu chudn qudc té.
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Gidng lua KRS dugc trong trén rudng
thi nghiém trong diéu kién hoan toan khong
phun thudc bao vé thue vat tir khi tréng dén
khi thu hoach. Két qua nhiing dong lua
mang gen khang rdy duoc chon loc bang
chi thi phan tir da thé hién tinh khang ray
néu cao trén ddng rudng.

Nhu vay, giéng lua khang rdy KR8 di
c6 nhiing dic tinh tot vé& cac dic diém
néng sinh hoc va ning suit. Riéng tinh
khang rdy cao do mang 2 gen khang riy
nau tir dong IS1.2 rét thich hop dé khao
nghiém dua vao san xuét tai nhitng ving
c6 nguy co xay ra dich riy nau. Ngoai ra,
gidng KR8 khong thay bi nhiém dao on,
bac 1a nam 2011 khi dich bac 1a va dao 6n
xdy ra tai vung Hai Quang, Hai Hau - Nam
Pinh. Tai Nam Dinh, nang suét giéng KRS
dat 74 ta/ha vu Xuan nam 2012 trong diéu
kién tham canh.

IV. KET LUAN

1. Giéng Iia KR8 da duoc chon tao tu
t6 hop lai dong Ita IS1.2 khang rdy nau voi
gidng laa IR64. Bang chi thi phan tir két
hop chon gidng truyén théng di chon loc
dugc giéng trién vong KR8 mang 2 gen
khang rdy ndu Bph3 va BphZ.

2. Pi x4c dinh dic tinh khang ray nau
ctia giéng bang phuong phap tiéu chuan cia
IRRI véi cac ngudn ray nau thu thap tai Ha
No6i, Nam Pinh, Nghé An, Déng Thap, dat
diém khéang ray tir 1 dén 3.

3. Gidng laa KR8 co ning suit trung
binh 1a 64,77 ta/ha trong khido nghiém
qudc gia so voi KDI8 1a 61,97 ta/ha, da
dugce Trung tam Khao kiém nghiém Gidng
cdy trong va Phan bon qubc gia danh gia 1a
gidng trién vong khang riy nau. Trong

diéu kién tham canh, gibng KR8 di thé
hién nang sudt cao tr 70 - 80 ta/ha vu
Xuan nam 2011 va 2012 tai Ha Noi, Nam
Dinh, Thai Binh.
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