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A B S T R A C T 

Application of molecular breeding to identify the individual plants of 
BCiFi(KC25/NPT1) carrying the QTL/Gene (increasing grain number per 

panicle) v/ith the highest genetic background of the recipient plant 

Rice {Oryza sativa L.) is the most important food crop, and the staple food for many people in the 
world. However, rice production is significantly affected by increasing worldwide population 
pressure and the impact of global climate change Also, rice growing areas are reduced by 
industrialization and urbanization. Therefore, nee breeding for high- yield and good quality is an 
imperative need. Molecular breeding such as marker - assisted backcrossing (MABC) is one of the 
feasible and efficient methods to transfer the specific quantitative trait loci (QTL) or gene into the 
elite vaneties. In this study, MABC was applied to tranfer QLT/gene which is responsible for trait of 
increasing grain number per panicle from the donor {KC25) to recipient plant (NPT1). The results 
have shown that the individual plant No 54 sn BC1F1 population carrying QTL/gene and attained the 
highest genetic background of the recipient plant up to 81.2%, 
Keywords: Marker-assisted backcrossing (MABC), QTUgene, NPT1, KC25. 

I. DAT VAN DE 

Trong nhirng nam gan day dien tich 
trong lua ngay cang hi thu hep hoi qua trinh 
do thi hoa da anh huong dang ke den san 
lugng nong nghiep, hem nija ap luc dan so 
ngay cang tang doi hoi nhu cau luong thirc 
ngay mot Ion. Do vay, phat trien nguon 
giong da duac cai tien cho nang suat cao, 
chat lugng tot la yeu to quan trong cho viec 
dam bao he thong san lucmg lua va an ninh 
luong thirc. 

Yeu to cau thanh nang suat a lua la mot 
tinh trang phuc hop gom: So bong tren 
khom, so hat tren bong va khoi lugng nghin 
hat. Chon giong nha chi thj phan hi va lai tro 
lai (MABC) la phucmg phap thiet thirc, hieu 
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qua trong vice chuyen locus gen quy dinh 
tinh trang di truyen so lugng (QTL) hay gen 
vao giong moi cho phep rut ngSn qua trinh 
chon Ipc, chon Igc dugc nhiing tinh trang 
kho, giam thieu dugc gia thanh va thai gian 
(Thomson va cs., 2009; Septiningsih va cs., 
2009; Singh va cs., 2009). 

Vien Nghien cuu lua Qu6c tS (IRRI) da 
thanh cong trong viec tao ra cac giong lua 
vira CO nang suat cao, vira c6 kha nang chong 
chiu voi cac dieu kien phi sinh hoc bdt Igi voi 
tren 40 QTL/gen quy dinh yeu to cau thanh 
nang suat da dugc xac dinh, phan lap va nhan 
ban tao ra buac dot pha moi trong cong tac 
chon giong lua sieu cao san. Tren co so do 
nhieu QTL/gen quy dinh tinh trang tang nang 
suat da dugc chuyen thanh cong bing phuong 
phap MABC vao mot so gifing lua Men dang 
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dugc trSng ph6 biln tai mot so nuac nhu: tai 
Nhat Ban, cac nha khoa hoc da chuyen 
QTL/gen tang s6 hat tren bong (GNl) vao 
gi6ng lua Koshihikari lam tang 20% nang 
suat so vcd doi chung hien dang dugc trong 
dai tra (Sakamoto va Matsuoka, 2008; Ikeda 
va cs., 2013); tai Trung Qu6c da thanh cong 
quy tu cac QTL/gen quy dinh yeu to cau 
thanh nang suat vao mot so giong lua dang 
dugc trong dai tra nang nang suat tir 15 - 20% 
so voi giong doi chmig (Bai va cs, 2012). 

Do do ung dung chi thi phan tu va 
phucmg phap lai tra lai de quy tu QTL/gen 
quy dinh tinh trang tang so hat tren bong 
vao gi6ng lua NPTl (dugc nhap noi vao 
Viet Nam) nhSm tang nang suat dong thai 
vSn giir nguyen dugc dac tinh di truyen 
cua gi6ng nhan QTL/gen la viec lam het 
sue CO y nghia. 

I I . VAT LIEU VA PHUONG PHAP NGHIEN CDU 

1. Vat lieu nghien cii-u 

Gi6ng lua KC25 va NPTl. Gidng 
NPTl la giSng liia nhap ngi triln vong hien 
dang dugc trong thir nghiem tai mot so tinh 
d6ng bang song H6ng, gi6ng KC25 c6 
ngu6n g6c nhap ngi mang QTL/gen quy 
dinh tang so hat/bong. 

- 03 chi thi phan tu da hinh tai vi tri 
QTL/gen quy djnh tang s6 hat/bong gfim 
RM445, RM50b, RM21615 (Khanh va 
cs, 2013). 

- 63 chi thi phan tu da hinh tren 12 NST 
giua 2 gidng lua NPTl va KC25 (Bang 1). 

Bang 1. Cac chi thj SSR cho da hinh giua KC25 va NPTl 

NST 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Chi thj phan ti> cho da hinh 

RM10115, RM10136, RM10694, RM10741, RM10800, RM10815, Rl«10916, 
RM11062, RM11438, RM11504. RM1287. RM3412b. RM5365, RIVI7075 

RM1243, RM526, RM5356, RM6, RIM7355 

RIV114795, RIV114820, RM282, RM3654, Rlyl5480, RM7389 

RM16589, RM16a20. RM280, RM3333. RM349. RM651 

RIM19199, RM31 

RM1923a. RM3, RIM345, RIU1494, RM527, RM528, RIM7434 

RIylll, RM21539, RM21769, RM248, RM7338; RIV1445, RIWISOO, Rlyl21615 

RM22825. RM331,RM447 

RIVI1026, Rl«296. RM1ia74, Rl«1208 

RM24865. RM25181. RM25271, RIM3628 

RIV13137, RIV17283. RIV119840. RM341 

RM1194, RIM247, RM7102 

Tong so 

S6 \irq>nQ 

14 

5 

6 

6 

2 

7 

6 

3 

4 

4 

4 

3 

63 

2. Phu'O'ng phap nghien CLFU 

- Phucmg phap tach chiet va tinh sach 
ADN theo phucmg phap CTAB cai ti^n. 

- Ky thuat PCR (theo phuang phap cua 
IRRI CO cai tien). 

- Ky thuat dien di trfin gel Agarose 
0,8%, Agarose 3,5%. 

Phuang phap bo tri thi nghiem 
dong rupng, nha luoi cua Pham Chi 
Thanh (1986). 
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- Phuong phap phan tich so lieu thong 
ke: So lieu dugc xir ly thong ke tren bang 
tinh bang chuan^ trinh Excel 2007, 
IRRISTAT5.0 va phan mhm GGT2. 

III. KET QUA VA THAO LUAN 
1. K§t qua kidm tra ca th4 lai giCra 
KC25/NPT1 

Truac khi tien hanh chon Igc nhiing 
ca the mang kieu gen va nen di truyen 

mong mu6n, ti6n hanh lai tao 2 giong KC25 
va NPTl, kk qua thu dugc 22 hat lai a the 
he F). Hat lai dugc gieo tr6ng trong dieu 
kien nha luai, la liia 2 tu4n tu6i cua cac ca 
thi lai Fi dugc l4y mau dCmg di phan tich 
ADN. Viec xac djnh chinh xac con lai Fi de 
phat triln tao qu^n th6 BC|Fi la cin thiet, 
trong nghien cim da sir dung chi thi phan tir 
RM500 tren NST7 dl kilm tra cac ca thi lai 
FI (Hinh 1). 

Hinh 1: Ket qua chgy dien di tren Agarose 3% vai chi thi RM500 
1 -22 ca th§ FI. A, NPT1; B: KC25; H: Dj hgp ti>; L: Ladder 50bp 

Thong qua ket qua dien di voi chi thi 
RM500 cho thay: Cac ca thi s6 1, 4, 7, 12, 
13, 16, 19, 21, 22 mang kieu gen dong hgp 
tu gidng NPTl a vi tri 320 kb (thang DNA 
chuSn 50bp) chimg to trong qua trinh lai tao 
da xay ra hien tugng tu thu phan nen khong 
dugc su dung de tao quan the BCjFi. Nhiing 
ca thS mang kieu gen di hgp tii (bao gom cac 
ca thi CO so ky hieu so 2, 3, 5,6, 8, 9,11, 14, 
15, 17, 18va21)6vi tri 320kb-350kb dugc 
lua chon cho cac nghien ciiu tiep theo. 

2. K§t qua xac djnh ca th§ lai BC1F1 mang 
QTL/gen quy d|nh tinh tang sd hat/bong 

Sau khi xac dinh dugc 12 ca the lai Fi 
cua xh hop KC25/NPT1 da tiln hanh lai tao 
&h tao quSn thi BC|Fi. Ket qua da tao ra 
duac 321 ca the BC|F|, hat lai dugc gieo 
trong trong dieu kien nha luoi phuc vu cho 
viec lay mau xac dinh nhutig ca the mang 
QTL/gen tang so hat tren bong c6 nen di 
truyen cao nhat giong me. 

Ke thira ket qua khao sat da hinh cua 
Khanh va cong su (2013) da xac dinh dugc 
cac chi thi phan tu RM500, RM445, 
RM21615 tren NST 7 lien kit chat voi 

QTL/gen quy djnh tinh trang tang so hat tren 
bong ISn lugt tai cac vi tri 15.91Mb, 17.46Mb 
va 18.25Mb dugc the hien qua hinh 2. 

RM542 
• • RM21S15 

-^SaiMb-U- KM500 

Hinh 2: Vi tri chi thi phan tie lien kit chgt vai 
QTL/gen tang so hgt/bong 

Ghi chu, Thi> tv chi thi phan tii difgc the hi?n b§n 
phai NST, vj tri cua chi thi du'p'c the hi^n phia ben 

trai NST. Viing den bieu thj locus gen tang so 
hgt/bong. ThO' ty va vi tri chi thi phan tu- diKg-c xay 

dyng difa tren ban d6 Nipponbare (TIGR v, 3 
pseudomolecules available at www.qramene.orq and 

at sliver.pibr.cornel! edu/SSRI. 
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Ba chi thi phan tii lien IcSt chat voi 
gen dich duoc su dung dS xac dinh cac ca 
thS con lai mang QTL/gen tang s5 hat 
tren bong trong quiin thS BC|Fr. Ket qua 

dien di san phjm PCR voi chi thi phan tii 
RM445, RM500 VA RM21615 duoc the 
hien it mot so hinh anh dien di (Hinh 3, 
4,5). 

Hinh 3 Kit qua chay dien di tren Agarose 3% vai chi thi RM445 

1-28; 28-57 ca the BCF,. A NPTl; B: KC25; H: Dl hffp t i ; L Ladder 50bp 

^ 1 
Hinh 4. Kit qua chay Jien dl li en Ago: ose3X,\iui. In iht RM500 

61-98. ca the BCiF,, A' NPT1; B' KC25; H Di hyp M. L: Ladder 50bp 

Hinh 5: Ket qua chgy dien di tren Agarose 3% voi chi thi RM21615 

l21-153-cStheBCiFi, A. NPTl; B:KC25,H:D!tio'p ti>;L. Ladder 50bp 

Thong qua hinh dien di, sau khi kSt 
hgp 3 chi thi phan tu RM445, RM500 va 
RM21615 de sang loc cac ca the mang 
QTL/gen tang so hat tren bong cho thdy c6 
24 ca the mang QTL/gen c6 so thii tu ISn 

lugt: 2, 9, 10, 14, 18, 20, 24, 38, 43, 49, 
52, 54, 68, 74, 82, 88, 92, 97, 127, 128, 
133, 138, 142, 152. Cac ca tha nay dugc 
lira chon d6 ki6m tra nen di truyen a cac 
buoc tiep theo. 
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3. Kit qua kl4m tra nin di truyin thi he 
BC,F, 

Dg Iciem tra nen di truyen cvia 24 ca thi 
mang QTL/gen tang so hat tren bong da 

dugc chon Igc, 63/66 chi thi phan tu da 
hinh giua KC25 va NPTl tren ca 12 NST 
(trir 3 chi thi phan tit RM445, RM500 va 
RM21615) da dugc sir dung- KSt qua dugc 
the hien thong qua Bieu do 1. 

Nen di truyen cac ca the (Iiro*c chgn loc 
(theheBClFl) 

Biiu dd I: Nen di truyin cac ca thi BCiF, (KC25/NPTI) 

BiSu &h 1 cho thiy: (i the he BC|Fi 
phan Ion cac ca the deu mang nen di truyen 
cao nhat giong me a mire tir 65 - 80% (19 
ca the), CO 4 ca the mang nen di truyen 

Chil Cht; ChT3 Qui 

r 

giong me a miic 60 - 65%. Dac biet chi c6 
01 ca the mang nen di truyen cao nhat 
giong me 6 miic >80% (ca the so 54) dugc 
thi hien qua ban do di truyen (hinh 6). 

Hinh 6: Ban do di truyen ca the sd 54 
Ghi chCi: Thtr ty ciia cac NST du'(?'c bieu thj bang so a phia tren va danh sach cac chi thi dung trong khao sat 

nen di taiyln a phia b§n trai, tuang i>ng vj tri chi thj phan ti> ghi ben phai NST. Viing dgm bieu thj 
nin dl truyen giong NPT1, viing nhat bieu th| nen di truyen gidng KC25 Vj tri va thir IM" chi thj phan 
tU' du'p'c xay dyng dya tren phan mem GGT2 0 
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IV. KET LUAN 

LTng dung chi thi phan tu va phuong 
phap lai tro lai (MABC) buoc dju da thanh 
cong trong cjuy tu QTL/gen quy dinh tinh 
trang tang so hat tren bong vao gi5ng liia 
nhap noi tai Viet Nam. Ca thi s6 54 (thi he 
BCiFi) dugc lua chon mang QTL/gen tang 
s6 hat tren bong c6 nkn di truyen cao nhat 
gi6ng me 6 mite 81,2% se tilp tuc dugc lua 
chgn dl su dung lam vat lieu cho cac 
nghien cim tiep theo. 
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K&r QUA NGHIEN CIJU TUY6N CHON GIONG LUA LAI 
THiCH Hgp CHO VUNG NAM TRUNG BO VA TAY NGUYEN 

Cb^^ 
if 0 •> Lai Dinh Hoe' va ctv. 

ABSTRACT 

Research results of hybrid rice varieties selection adaptable for the 
Southern Central and the Western Highlands 

The varietal trials were conducted in Dak Lak, Kon Turn, Binh Dinh, Quang Nam provinces v̂ ith the aim 
at selecting adaptable hybrid rice varieties for the Southern Central and the Western Highland. Study 
materials included 14 promising hybrid rice varieties. The research results have recnjited 3 suitable 
varieties for production in the Southern Central and the Western Highland BTE-1. HYT108;TH3-5. 
In the Western Highland, the varieties BTE-1, HYT108; TH3-5 show growth duration of 119-125 days in 
Winter-Spring season, 100-108 days in Summer-Autumn crop, less affected by pests. Average yield In 
Winter-Spring season reached from 85.37 to 86.78 quintal/ha (the control: 80.86 quintals/ha) and 
Summer-Autumn crop from 85.38 to 86.19 quintals/ha (the control; 78.58 quintals/ha) 
At the Southern Central region, varieties HYT108, BTE-1, TH3-5 have the growth duration of 105-
115 days In Wlnter-Spnng season; Summer - Autumn crop from 93-107 days, less disease 
affected. The average yield of Winter-Spring crop was from 84 08 to 88 44 quintals/ha (the control: 
80.53 quintals/ha) and Summer - Autumn crop was from 83.31 to 84 88 quintals/ha (the control: 
78.25 quintals/ha) 
Keywords: Hybrid rice; selection; adaptable 
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