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Tom tat:

Viét Nam la mét trong nhirng nuwéc & chiu A chiu thiét hai ning né nhit b&i anh hwéng cia tinh trang ngip
iing. Ngp ting giy ra béi bdo va lii lut 1a mdt trong nhimg nguyén nhin chinh giy sut gidm ning suit la gao.
Cai thién tinh chiu ngip & lia dwgc coi la rit quan trong, nham giam thiéu rii ro do tinh trang ngip ing giy
ra. Sir dung phuwong phdp chi thj phén tir két hop lai trﬁ; lai (MABC - Marker-assisted backcrossing) d3 mang
lai thanh cong khi chuyén gen Subl tir PSB-Rc68 vao giong Khang Dén 18 (KD18). Trong nghién ciru nay, cic
tic gia trinh bay két qu khao nghi¢m giong SHPT2 (Khang Dén 18-SubI) dé danh gi4 tinh trang ndng hoc,
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yéu t6 cdu thanh ning suit tai myt so tinh. Giong tich hep gen c6 mot so q‘ac Emh noi bat nhw thi gian sinh
truéng dat khodng 125-135 ngay trong diéu kién vu mua, sinh trudng phé: trién tot, dang hinh dep, dé nh4nh tap
trung, trd nhanh, thoit ¢§ bong, dp thuin ddng rudng cao va mirc d) nhiém siu bénh nhe. 'I\'ong‘diéu kién khio
nghiém sin xuét, niing suit thyc thu cia gidng SHPT2 dat binh quan khodng 60-65 ta/ha. Két qua cho thay
gibng SHPT2 cé tidm ning trd thanh gibng méi, cé tinh chiu ngdp va thay thé giong KD18 tai mjt s6 dia phwrong

bi 4nh huéng béi ngip ung.

Tiv khéa: Chi thi phin tir két hop lai tré Igi, chju ngdp, Khang Dén 18, liia.

Chi sé phén loai: 4.6

it vin dé

Hon 90% lua gao (Oryza sativa L.) trén thé gi6i dugc
tréng va tiéu thu & chau A. Tai Yiét Nam, cdy lia la r:guén
cung cép luong thyc chi yéu, dong thoi cing lé' nguon thl‘,l
ngoai té lon cua nén néng nghiép. Lua gao dong A’val .tro
v cung quan trong di véi an ninh lrong thyc quéc gia.

Nganh san xuét lua gao Viét Nam hién nay dar}g gép
nhiéu thach thirc, chu yéu do tac dong tiéu cuc Sua tn}h
trang bién ddi khi hau. Mgt trong nhl"mg nguyén nhén
chinh gdy sut gidm nghi€m trong nil’ng suat ve: san [uqng
lta gao 13 hién tugng myc nuoc bién dang gy ngép lut
va nhiém man d va dang dién ra trén dién rong [1]. D<‘)
véy, cai tién cac ging lia dang dugc gi?o tré'ng dan:tra
bing cach quy tu cic gen/QTL tang cuong tinh ch?ng
chiu didu kién ngoai canh bat thuin 12 mot trong rjhung
wu tién hang dAu cia nganh nong nghiép. Dy cung 1?
muc tiéu ma nganh sin xuét lua gao dang huAO’ng to1 d’e
xdy dung thuong hiéu gao qudc gia. Trong bm'can}f dq,
viéc cai thign mét gibng lua bing phuong phap'ial tfor
lai truyén thng thudng tiéu tén nhiéu thoi gian, ticn cua
va cong suc. Bai toan nay ciing
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& nhiéu nuéc quan tim va tim cach giai quyét dé dua ra
san xuét nhimg giéng cdy trdng c6 kha néng ung pho voi
bién di khi hu.

Trén thé gidi, mot s6 nhom tac gia da quy tu thanh
cong gen/QTL trén ddi tuong lia bing nhidu cach tiép
can khac nhau [2-4]. Trong d6, phuong phap MABC to
ra vuot trdi véi nhiéu wu diém hon ca [5]. Trong nghién
clru ndy, ching t5i trinh bay két qua cua viéc tich hop
gen/QTL vao gidng lia tréng dai tra tai Viét Nam bing
phuong phap MABC. Két qua nay s& gop phin cing cb
céc gidng la hién c6, mang lai hiéu qua kinh té én dinh
cho nhitng viing chju anh huéng cua bién déi khi hau.

Vat liéu va phudng phdp nghién ciiu

Véat liéu nghién ciru

duogc cac nha khoa hoc |

Gidng lha PSB-Rc68 mang gen/QTL Subl cé kha
i néng chiu ngap chim 15-21 ngay duéi nudc duge nhip
" ndi tir Vién Nghién ciru lga quéc té (IRRI).

% Gidng l4a IR42 13 gidng chuin min cam ngap duoc
} nhdp ndi tir IRRI (Philippines).

" Gibng laa nhan gen 13 KD18 dugc nhap ndi tir Trung
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Abstract:

Vietnam is one of the most vulnerable countries affected by
submergence stress in Asia. Submergence caused by typhoons
and floods is one of the major reasons for rice production losses
in the country. Improving rice tolerance with submergence is
vital to minimize the risks from submergence stress. Using
the marker-assisted backerossing (MABC) method has

Rc68 into Khang Dan 18. In this study, the authors reported
the result of testing the Khang dan 18-Subl variety for
agronomic and yield component traits at several provinces.
The introgressed variety had some typical characteristics,
including 125-135 days of growth duration (in the summer
season) with good type plants, focus tillering, quick flowering,
good exsertion, high tameness, and slight infestation level to
diseases. In the field conditions, this cultivar had high yields
(6.0-6.5 tons/ha). Finally, the research results clearly indicated
that the Khang dan 18-Subl variety could become a new rice
variety with submergence tolerance, and replace the original
Khang Dan 18 variety.

Keywords: Khang Dan 18, marker-assisted backcrossing,
submergence tolerance, rice.

Classification number: 4.6
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Quéc. Péy la gidng lta duge trong phé bién & céc tinh
phia Bic, ¢6 ning Sut trung binh 50-55 ta/ha.

Phwong phdp nghién ciru

Mét s6 phuong phdap sinh hoc phan ti chinh duoc sir
dung trong nghién cuu:

- Phuong phép tach chiét va tinh sach ADN téng s
[6].

- Phuong phap PCR-SSR su dung cac chi thi lién két
chit véi QTL Sub/ (bang 1) va ky thuat dién di san pham
PCR [7]

Cdc phuwong phdp danh gid trén dong ruong:

- Khao nghiém duoc tién hanh theo Quy chuan ky
thut quéc gia vé khao nghiém gié trj canh tac va sir dung
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Bang 1. Cac chi thi phan tir SSR lién két chat véi QTL
Sub1 ¢ lda.
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cia gidng lta (QCVN 01-55:2011/BNNPTNT) va Quy

- chuan k¥ thuat quéc gia vé khao nghiém tinh khac biét,
- tinh dong nhét va tinh én dinh cta gidng laa (QCVN 01-

65:2011/BNNPTNT).
- Khao nghiém co ban thyc hién theco QCVN 01-

| 55:2011/BNNPTNT.
successfully transferred positive alleles of Subl from PSB-

- Khao nghiém DUS tién hanh theo QCVN 0l-
65:2011/BNNPTNT.

- Khao nghiém san xuét ap dung theo quy trinh tién
tién nhat cua dia phuong khao nghiém, giéng déi chimg
la giong dugc gieo trong phd bién tai dia phuong.

- Phuong phap danh gid tinh chiu ngap trong diéu kién
nhén tao dugce thuc hién theo Xu va cs [8].

Ph}rm]g phép xtr ly s6 liéu trén dong ruong duge phén
tich bang IRRISTAT 4.0 va Microsoft Excel 2010.

Két qua va thao luan

Két qua danh gid tich hop gen/QTL Subl vao KDI8
thong qua phwong phap MABC

Quy trinh tich hop gen/QTL Sub! tir giébng PSB-Rc68
sang giéng nhan gen KDI8 dugc thuc hién qua 3 budc
co ban: (i) Sang loc chi thi phan tir lién két vdi gen/QTL
Subl cho két qua da hinh gitra PSB-Rc68 va KD18; (ii)
Tim kiém chi thi phan tir rai rac trén toan bé 12 nhiém sic
thé cho két qua da hinh gitra PSB-Rc68 va KD18; (iii) Str
dung phuong phap MABC dé chon loc cé thé mang gen/
QTL Sub! c6 nén di truyén gidong KD18. Toan bd cac
budc tich hop gen/QTL va chon loc ca thé con lai bang
phuong phiap MABC duge mé ta cu thé ¢ hinh 1.

Nguyén tic xac dinh céc chi thi phén tir SSR cho két
qua da hinh di truyén giira gidéng cho/nhan gen ma lién
két voi gen/QTL muyc tiéu duoc lya chon dé sang loc cd
thé con lai mang gen/QTL muc tiéu, trong khi céc chi
thi da hinh con lai khong lién két voi gen/QTL muc tiéu
s€ duge sir dung dé chon loc nén di truyén cua cac con
lai trong quén thé lai tro lai [5]. Trong nghién ciru nay.
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Hinh 1. Cac budc tich hgp gen/QTL nhim cai tién gidng

lia bang phuong phap MABC (RP: Giong nhan gen, DP: |

Giong cho gen).
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Hinh 2. Vi tri phan b trén 12 nhiém sac thé ctia cac chi
thi phan tif SSR cho két qua da hinh di truyén gitia hai
giong lda PSB-Rc68 va KD18.
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Hinh 3. Xéc dinh ca thé mang gen Sub1 trong quan thé [ai
BC,F, bing chi thi phan tir SC3 (A) va ART5 (B).

chiing t6i da sang loc duoe 11 chi thi phan tw SSR cho két
qué da hinh gitta PSB-Rc68 va KD18 tai vi tri locus £50
muc tiéu. Dang chi y, chi thi ARTS, dinh vi trén nhiém
sic thé s6 9 & vj tri ~6,3 MB va chi thi SC3, ¢ vi tri ~6,6
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| MB dugc xac dinh 1a lién két chdt va nim ¢ hai phia cua

gen/QTL Subl (hinh 2). Két qua nay ciing dwoc mé ta
trong nghién ciru ctia Xu va cs [8] khi mo ta ving gen/
QTL Sub! giita giéng lua indica IR40931-26 chiu ngép
va gibng japonica Nipponbare man cam ngap. Nhu vy,
ARTS5 va SC3 duoc chon dé tim kiém ca thé mang gen/
QTL Sub! trong quan thé lai tré lai.

Tiép theo, chiing tdi da tién hanh sing loc céc chi thi

- phan tr trén 12 nhiém sic thé dé tim kiém céc chi thi

c6 da hinh di truyén gita PSB-Rc68 va KD18. Két qua
phan tich 458 chi thi SSR cho thiy, 56 chi thi (chiém ty &
12,66%) cho két qua da hinh giita 2 giéng lua nghlen ctru.
B§ 56 chi thi phan bd rai rac toan bé cac nhiém sic thé
ndy s& dugc lya chon dé danh gia nén di truyén clia cic cé
thé con lai trong quan thé lai tre lai (hinh 2).

Nhur vily, v6i 2 chi thi ARTS va SC3 lién két chit véi
gen/QTL Subl (bang 1) va bd 56 chi thi phan tir khac,
chung t6i tlen hanh sang loc va danh gia cac ca thé con
lai ctia quan thé lai tir thé hé BC,. BC, va BC,. Két qua
lai tré lai o thé hé BC F, gitra t6 hop lai PSB- Rc68 (gidng

~ cho gen Subl) va KD18 (giéng nhan gen) da sang loc

duge 46 ca thé mang locus gen Sub/ bang chi thi ARTS

- va SC3 (hinh 3). Trong dé, ching t6i da x4c dinh duoc

cd thé s6 14 ¢6 nén di truyén cua gidng lia KD18 1a 80%
thong qua khao sat 56 chi thi phin tir c6 da hinh di truyén
rai rac trén bo nhiém sac thé. Ca thé sé 14 duoc tiép tuc
lai tro lai dé tao quén thé BC,F,. Tuong tir cic budc danh
gia chi thi lién két nhu & the he BC, cht’mg to1 da xac

| dinh dLrorc 2 ca thé con lai s6 59 va 60 ¢6 nén di truyén

cua g:ong KD18 1a ~92% trén tong sé 67 ca thé con lai
mang gen/QTL Sub/. Phat trién quan thé BCF, tir cac
cé thé nay, da sang loc duoc c thé s 42 mang gen/QTL
Subl va ¢6 nén di truyén ~100% cia KD18. Viée xéc
dinh ra ca thé sb 42 trong quan thé BC,F, cho phép tién
hanh phét trién quin thé lai BC.F, dé danh gia cic dong
déng hop tir mang gen/QTL Sub] Tur do, cac ca thé nay,
vOi gen Subl & trang thai dong hop tir va c¢6 nén di truyén
~100% cua KD18, tiép tuc dugc phat trién thanh cac dau
dong dé danh gia kha nang chéng chiu cting nhu cac dic
diém nong sinh hoc khéc.

C6 thé thdy rang, phuong phip MABC véi sir hd tro
cua chi thi phan tir SSR da cho phép rat ngin thoi glan lai
tao tir 2-4 thé h¢ lai tr6 lai so v6i chon loc tmyen théng,
tang do chinh xac trong vi¢c phat hién cac ca thé con lai
duoc quy tu gen/QTL muc tiéu nho vio cac chi thi da
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hinh lién két chit & hai dau cia gen/QTL. Théng qua 3 |

thé hé lai trd lai 6 thé xédc dinh duoc cé thé con lai ¢6
nén di truyén ~100‘V5| ciia giéng phzfm’gen G thé }16 BC.F.
tr d6 c6 thé phat trién thanh quan thé BC,F, dé chon loc
c4 thé mang gen dich & trang thai dong hop tir. Viéc sir
dung chi thi phan tir con hé trg nha chon gidng trong viéc
chon loc trire tiép cac locus gen quy dinh tinh trang rat
kho chon loc dua trén kiéu hinh, hodc céc tinh trang do
gen lan quy dinh. Hon nira, vd1 viéc sir dung cdc chi thi
phan tir lién két chit ¢ 2 déu cua gen/QTL muc tiéu, trong
truong hop nay la ARTS va SC3 véi gen/QTL Subl, cho
phép chon loc tzfjti t6 hop, nghia 1a giam thiéu cac gen
khéng mong muon kéo theo.

Tom lai, str dung phuong phap MABC, ching t6i da
cai tién duoc gidng KD18 bing cach quy tu gen/QTL
Sub1. Bé phan tich mirc d biéu hién clia Sub/, ching toi
da tién hanh danh gia kha ndng chiu ngap cia giéng lta
KD18 mang gen/QTL Sub trong diéu kién nhan tao va
trén déng rudng.

Két qua dinh gid khi ning chiu ngdp ciia giéng liia
cdi tién KD18 tich hop gen/QTL Subl

Panh gid kha nang chiu ngap cua giong lta KD18 tich |
hop gen/QTL Subl dugc tién hanh trong diéu kién nhan |

tao theo phuong phap chuan da cong b trude day [8].
Gibng c6 do thuan 6n dinh dugc lua chon dé thir nghiém,
voi 3 lan lap lai, cac yéu td thi nghiém dugc kiém soat
ddng déu. Két qua thir nghiém sau 17 ngay ngap hoan
toan dudi nude cho thay, ma 15 ngay tudi cua gibng cai
tién KD18 tich hdp gen/QTL Sub1 c6 kha nang chiu ngap
khé, véi ty 1é song dat 89%, dat thang diém 3 theo tiéu
chuin danh gia cua IRRI, twong duong véi gicfmg cho
gsen PSB-Rc68 (co ty 16 song ~93,5%). Trong khi do, déi

l.,hL’I'I’IU [R42 (chudn man cam ngap) chét hoan toan va |

gidng nhan gen KD18 (khong mang gen/QTL Sub1) cho
két qua chiu ngép kém (ty I¢ séng ~15%) (hinh 4),

Hmh 4. Két qua danh gia_ kha nang chiu ngap trong diéu
kién nhan tao sau 17 ngay ngap hoan toan ctia ma 15
ngay tubi ctia cac giong lia nghién ciu.
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Két qua dinh gid khéio nghigm ciia giong lia cdi
tien KD18 tich hop gen/QTL Subl

Giong laa KDI18 tich hop gen/QTL Sub! dugc tién
hanh 3 bude khao nghiém co ban, bao gém khao nghiém
tac gia, khao nghiém VCU va DUS dé danh gi4 dic diém
néng sinh hoc, kha ning chéng chiu va ning suit cia
gibng.

Thong qua khao nghiém co ban trong hé thong khao
nghiém quéc gia tai 8 tinh dai dién cho cic ving sinh
thai phia Béc, chiing t6i da thu dugc cac dic diém nong
sinh hoc cua giéng lua KD18 tich hop gen/QTL Subl.
Két qua cho thy, trong diéu kién vu xuan, hdu hét cac
chi tiéu sinh truong cia gidng, bao gdm sirc song ma,
dd dai giai doan trd, do thoat c¢d bong, dd cing cay, do
tan 14, d rung hat va chiéu cao ciy, twong duong véi
giong d6i chimg KD18 (bang 2). Cac chi tiéu theo ddi
dugc danh gia bﬁng thang diém 1-5-9, thuc hién theo
QCVN 01-55:2011/BNNPTNT. Gidng cai tién c6 thoi gian
sinh truong trong vu xuén khodng 134 ngay, thudc nhém cam
6n - ngin ngay, twong duong so véi KD18. C6 thé thdy ring,
cac diic diém nong sinh hoc ctia gidéng Ita KD18 tich hop gen/
QTL Sub1 khong sai khac so véi KDI18 trong hé théng khao
nghiém quéc gia (bang 2). Bén canh do, chiing t61 da khao sat
mirc d6 nhiém sau bénh trén dong ruéng (cé sir dung thude
bao vé thuc vat) dé danh gia kha ning chéng chiu yéu té hiru
sinh cua giong lia KD18 tich hop gen/QTL Sub!. Dénh gia
o vu xuan 2014 cho thay, giéng dat mirc nhiém nhe hon hodc
twong duong so véi gidng KD18 ban dau (bang 2). Khi dénh
gia ndng suit thuc thu tai 8 ving sinh thai dac trung cho khu
vuc phia Bic, gidng cii tién co nang sudt binh quén dat 56,01
ta/ha, xép xi véi KD18, dat 54,89 ta/ha (bang 2). Ddng thoi,
tai timg dia diém khao nghiém, khéng ghi nhan thiy su chénh
Iéch qué 16m vé nang suét thuc thu gitta gidng cai tién va dbi
chimg KD18. Diéu nay cho thiy sur 6n dinh vé ning suét gitia
gibng KD18 tich hop gen/QTL Subl thé hién & cic ving sinh
théi khac nhau.

Mt khic, gidng tich hop gen duge danh gia trong khao
nghiém DUS dé dénh gia tinh khac biét, tinh dong nhat va
tinh 6n dinh cua giong. Két qua phan tich 65 chi tiéu (theo
QCVN 01-65: 2011/BNNPTNT) da cho thy, gidng lua
tich hop khong khac biét voi gidng tucmg tu KD18. Tinh

; dong nhét duge xac dinh thong qua sé cay khac dang dat

171.000 cay, khéng vugt qua gidi han cho phép (3/1.000
cdy) nén c6 thé khang dinh giong cai tien KD18 Sub! c6
tinh dong nhat va én dinh.
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Bang 2. Panh gia khao nghiém co ban giéng lda cai tién
trong vu xudn 2014 (Theo Trung tam Khdo kiém nghiém
gidng va san phdm céy trong quac gia).

Gifnglintich  Gifinglin 3

hopgen KDI18
M§t sb dc didm sinh tridng chinh:
- Sirc séng ma (diém) 5 5
-Dodaigiai dogn trd (didm) T
- D9 thodt cf bdng (diém) 1 1
- DY cimg cly (diém) 1 o
- DG tin 14 (diém) - s s
- Do g hat (diém) ) 5 S
-Chibucsochy(em) 1047 1045
- Thoi gian sinh trmg (ghs) o K
Mﬁeaomwmmotsésaubenhhuchmnmm:
- Bénh dgo 6n hai 14 (diém) 12 01
- Bénh dgo 6n ob béng (didm) 7 O e
-Binhbecli(@iém) ol 13
- Bénh kho vin (iém) - 35 13
- Bénh dém niu (diém) & o1 s
-Siudycthin @idm) o ™
-Stucubnli(@iém) 7 13 35
- Ry niu (diém) 0-1 i 70-71
Yéu td cAu thanh niing suft: o
- 56 bong/khém 43 43
- S6 hatbéng ] 195 178
-Ty 16 lép (%) 108 %
- Khéi lugng 1.000 byt (8) 197 20,1
Nﬁngsnﬁimécmu(ma): 5601 54,89
-Humg Yén sz 931
- Héii Dyong - 50% 56,29
- Théi Binh B N I
- Vinh Phisc 65,00 63,00
-YénB&i 53,10 49,10
-Thanh Héa 51,70 5677
-Ngh¢ An 6103 55,70
-HATinh 53,10 a3

Theo tién d khao nghiém, ching t6i da tién hanh
khao nghiém san xuit giéng lia KD18 tich hop gen/

QTL Subl dé dua ra thim do gié tri canh téc va gia tri su
dung cta gidng trong didu kién san xuat dai tra tai mot
sb tinh khu vuc phia Bic. Két qua cho thf‘ly, dac diém
sinh truong, phat trién ciia gidng cai tién on dinh, thoi
gian sinh trudng khoang 125-135 ngay (trong diéu kicf’:n ‘
vu miia) (bang 3). Nhu vy, c6 thé gieo cly giong cai tien
vao tra mia som hodc mia chinh vu trong co cau cady
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Bang 3. Déanh gia khio nghiém san xust ciia gidng liia tich
th gen trong vu mua nam 2015 (Theo Trung tam Khio
kiém nghiém gidng va san phdm cay tréng qudc gia).
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trong 2 vu la - 1 vy mau & phia Bic. V& ning sudt thyc
thu tai cac diém khao nghiém, gidng tich hop gen cd ning
sult khé cao, trung binh dat khoang 60-65 ta/ha (bang
3). bay duoc coi la mic nang suit cao, trong dwong véi
mot sb giéng lia lai c6 trién vong tai dia phuong. Nhin
chung, v&i tinh hinh sau bénh hai hién nay, giéng cai tién
bi hai nhe v6i bénh khé van va sau cubn 14. Vi vay ching
t6i khuyén céo cin chu y & giai doan dé nhanh rd véi sdu
cudn la va giai doan lua dimg cai - 1am dong véi bénh kho
van. Trong thdi gian tiép theo, giéng lia tich hop gen s&
tiép tuc dugc danh gié va cong nhan gidng chinh thic, tir
d6 c6 thé dé xudt dua vao trién khai san xut tai mot sb
khu vuc & phia Bic.

Két ludn

Tich hop gen/QTL Sub! tir gibng PSB-Rc68 vao
gidng nhdn gen KD18 sir dung phuong phap MABC
da gidm bét duoc thoi gian cai tién gibng méi va tang
dd chinh xéc trong chon loc c4 thé mang gen Subl. Thir
nghiém trong diéu kién ngip & giai doan ma cho thy
gibng cai tién duoc tich hop gen/QTL Sub! c6 kh ning
chiu ngap tt hon han giéng KD18 ban diu.
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Két qua khao nghiém trén déng rudng cho thiy giéng
lta cai tién KD18 tich hop gen/QTL Sub! thubc nhém
cam 6n, ngin ngay, thoi gian sinh truong dat khoang 125-
135 ngay trong diéu kién vu mua. Giéng sinh truéng phat
trién tét, dang hinh dep, dé nhanh tip trung, trd nhanh, thoét
cb bong, @0 thuén ddng rudng cao, va mirc d nhiém séu
bénh nhe. Trong diéu kién khdo nghiém sén xuat, ning suét
thyuc thu cua giéng tich hop gen dat binh quén khoang
60-65 ta/ha, cac dac diém ndng sinh hoc twong duong so
vai KD18.

D& nghj trién khai gidng cai tién KD18 tich hop gen/
QTL Sub] thay thé cho giéng KD18 tai c4c tinh phia Béc,
dic biét 1a mot sb dia phuong chiu anh huéng béi tinh
trang ngdp ung vao thoi vu mua sém hodc mua chinh
vu.

LOI CAM ON

Nghién curu ndy dugc thyc hién voi su tai trg tir
DANIDA (mé s du an: 09-PO1-VIE). Chung t6i chin
thanh cam on nhiing déng gop cta cac nhan vién, sinh
vién thuc tap tai Vién Di truyén ndng nghiép va su hd trg
vé k¥ thudt tir Vién Nghién ctru lia qudc té (IRRI).
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