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ABSTRACT

Application of molecular breeding to identify the individual pfants of
BC,F+(KC25/NPT1) carrying the QTL/Gene (increasing grain number per
panicle) with 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 preduction 1s significantly affected by increasing worldwide population
pressure and the impact of global climate change Also, rice growing areas are reduced by
" and ul Therefore, rice breeding for high- yield and good quality 1s an
imperative need. Molecular breedlng 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
elte vaneties. In this study, MABC was applied to tranfer QL T/gene which Is responsible for trait of
Increasing grain number per panicte from the donor (KC26) to recipient plant (NPT1). The results
have shown that the individual plant No 54 in BC4F, population carrying QTL/gene and attained the

highest genetic background of the recipient plant up to 81.2%.
Keywords: Marker-assisted backcrossing (MABC), QTL/gene, NPT1, KC25.

1. AT viin BE

Trong nhimg ndm gin day dién tich
trong lia ngay cang bi thu hep boi qua trinh
d6 thj héa dd anh huéng déng ké dén san
luong néng nghiép, hon nita p lyc dén s6
ngdy cang tang doi hoi nhu cdu luong thye
ngay mdt 16m. Do viy, phét trién nguon
gidng da dwoc cai tién cho ning sudt cao,
chit lugng t5t 12 yéu t8 quan trong cho viée
dam bao hé théng sin lwong lda va an ninh
luong thue.

Yéu té cAu thanh ning sudt & lia 14 mot
tinh trang phic hop gom: $6 bong trén
khém, so hat trén bong va khéi lwong nghin
hat. Chon giéng nhé chi thj phan tir va lai tré
1ai (MABC) 12 phuong phap thiét thue, hiéu
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qua trong viéc chuyén locus gen quy dinh
tinh trang di truyén sb lugng (QTL) hay gen
vao gibng méi cho phép ritt ngén qua trinh
chon lge, chon loc duge nhimg tinh trang
kho, giim thiéu dugc gid thanh va théi gian
(Thomson va cs., 2009; Septiningsih va ¢s.,
2009; Singh va cs., 2009).

Vién Nghién ciru lia Quée té (IRRI) di
thanh ¢dng trong vige 10 ra céc gidng la
vira c§ néng suft cao, vira ¢6 kha néng chéng
chiju véi cac diéu kién phi sinh hoe bat loi véi
trén 40 QTL/gen quy dinh yéu t6 cdu thanh
niing suat da duoc xac dinh, phén 1dp va nhan
bén tao ra budc dot pha mdi trong cong tac
chon gibng lta siu cao sin. Trén co s dé
n]ueu QTL/gen quy dinh tinh trang ting néng
suét da duoc chuyén thanh cong bing phuong
phap MABC vio mdt s8 giéng I hign dang
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duoc trbng phé bidn tai mdt sb nude nhue: tai
Nhit Ban, cic nhd khoa hoc da chuyén
QTL/gen tang sb hat trén béng (GN1) vao
giong lia Koshihikari lam ting 20% néng
suit so v&i di chimg hién dang dugc trong
dai trh (Sakamoto va Matsuoka, 2008; lkeda
va ¢s.,, 2013); 12i Trung Quéc da thanh cong
quy tu cac QTL/gen quy dinh yéu t ciu
thanh nang suat vae mét s6 glong lua dang
duge trong dai tra néng nang suit tir 15 - 20%
30 Vi giéng dbi chimg (Bai va cs, 2012).

Do dd tmg dung chi thi phén (i va
phuong phap lai trés lai d& quy tu QTL/gen
quy dinh tinh trang ting s6 hat trén bong
vao gibng lua NPT1 (duge nhip ndi vao
Viét Nam) nhim tang nang suft déng thoi
vin gilr nguyén duoc dac tinh di truyen
cua giong nhan QTL/gen 14 viéc lam hét
sire ¢d y nghia.

11, VAT LIEU VA PHUONG PHAP NGHIEN v
1. Vit liéu nghién ctru

Glong lta KC25 va NPTL Gibng
NPT1 la giong lta nhdp néi trién vong hién
dang dugc trong thir nghiém tai mot 6 tinh
dong bang s0ng Hong, g1ong KC25 cé
ngudn goc nhip ndi mang QTL/gen quy
dinh tang sb hat/bong.

- 03 chi thj phén tir da hinh tai vi trf
QTL/gen quy dinh ting sb hat/bong gdm
RM445, RM500, RM21615 (Khdnh va
cs, 2013).

- 63 chi thi phén tir da hinh trén 12 NST
gifta 2 gidng lta NPT1 va KC25 (Bang 1).

Bang 1. Cac chi thi SSR cho da hinh giita KC25 va NPT1

NST I Chi thi phin t& cho da hinh S Irong
1 RM10115, RM10136, RM10694, RM10741, RM10800, RM10815, RM10916, 14
RM11062, RM11438, RM11504, RM1287, RM3412b, RM5365, RM7075
2 RM1243, RM526, RM5356, RMB, RM7355 5
3 RM14795, RM14820, RM282, RM3654, RM5480, RM7389 8
4 RM16683, RM16820, RM280, RM3333, RM349, RM551 6
5 RM18189, RM31 2
6 RM19238. RM3, RM345, RM404, RM527, RM528, RIM7434 7
7 RM11, RiN21539, RM21769, RM248, RM7338; RM445, RM500, RM21615 5
8 RM22825, RM331, RM447 3
] RM1028, RM296, RM11874, RM1208 4
10 RM24865, RM25181, RM25271, RM3628 4
1 RM3137, RM7283, RM19840, RM341 4
12 RIM1194, RM247. RM7102 3
Téng sb 63

2. Phwong phap nghién cteu

- Phuong phép téch chiét va tinh sach
ADN theo phirong phap CTAB cai tién.

- Ky thudt PCR (theo phuong phép ciia
IRR1 ¢6 cai tién).

4

- K§ thuat dién di trén gel Agarose
0,8%, Agarose 3,5%.
Phuong phap b6 tri thi nghiém
dong rubng, nha luéi cha Pham Chi
Thanh (1986).
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- Phuong phap phan nch s6 liéu théng
ké: S6 ligu dugc xir ly théng ké trén bang
tinh bing chuong trinh  Excel 2007,
IRRISTATS.0 va phan mém GGT2.

111, KET QUA VA THAO LUAN
1. Két qua kiém tra ca thé lai giiva
KC25/NPT1

Trude khi tién hanh chQn loc nhimg
ca thé mang kiéu gen va nén di lruyen

mong mudn, tién hanh lai tao 2 gibng KC25
va NPT, két qua thu dugc 22 hat lai & the
hé F,. Hat lai dugc glec trong trong diéu
kién nha luai, la ha 2. tudn tudi clia cdc cé
thé lai F, duoc 14y miu ding dé phan tich
ADN. Viéc xac dmh chinh xac con lal F, de
phéat trién tao quan thé BC)F, la cin thiét,
trong nghién ctru da sir dung chi thi phan tir
RMS500 trén NST7 dé kidm tra céc cd thé lai
F1 (Hinh 1).

KC25INPT1 (Fl)

Hi nh 1: Két qua chay dién di rén Agarose 3% vdi chi thi RM500
1-22 ca thé F1, A. NPT1; B: KC25; H: Dj hop ti; L: Ladder 50bp

Thong qua két qua dién di voi chi thi
RMS500 cho thiy: Céc ca the s6 1,4,7, 12,
13, 16, 19, 21, 22 mang kiéu gen ddng hop
tr giong NPT1 & vi tri 320 kb (thang DNA
chuén 50bp) chimg t6 trong qua trinh lai tao
da xay ra hign tugng tur thu phin nén khéng
duge sir dung dé tao quén thé BC F. Nhimg
cé the mang kiéu gen di ho'p tir (bao gom céc
cathecosokyhxeusoz 3,5,6,8,9,11, 14,
15,17, 18 va 21) & vi tri 320kb - 350kb duoe
lya chon cho céc nghién ci tiép theo.

2. Két qua xac dinh ca thé lai BC,F; mang
QTL/gen quy dinh tinh ting s6 hat/béng

Sau khi xéac dijnh dwoc 12 cd thé lai F|
cta td hcxp KC25/NPT1 da uen hanh lai tao
dé tao quin thé BC|F). Két qua di tao ra
duge 321 cd thé BCF), hat lai duge gieo
trong trong diéu kién nha luoi phuc vu cho
viée ldy miu xéc dinh nhimg cd thé mang
QTL/gen ting s6 ‘“hat trén bong c6 nén di
truyen cao nhat g:ong me.

Ké thira két qua khio sat da hinh ciia
Khénh va cong su (2013) da xac dinh duge
cic chi thi phan t&r RMS500, RM445,
RM21615 trén NST 7 lién két chat véi

QTL/gen quy dinh tinh trang ting s& hat trén
bong lan luot tai cdc vi tri 15.91Mb, 17.46Mb
va 18.25Mb duge the hién qua hinh 2.
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Hinh 2: Vi tri chi thi phén tir lién két cht vii

QOTL/gen tang s6 hat/bong
Ghi chd. Thir tw chi thi phan ti dworc thé hién bén
phal NST, vi tri cla chi th) dwoc the hign phia ben
tréi NST. Viing den biéu thi locus gen tang s6
hat/béng. Thir twva vi tri chi thj phan t duoc xay
duwng dua trén ban a6 Nipponbare (TIGR v. 3
pseudomolecules available at www.gramene.org and
at sliver.plbr.cornell edu/SSR).



TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

Ba chi thi phén tir lién két chat véi
gen dich duoc sir dung dé xac dinh céc ca
thé con lai mang QTL/gen tang so hat
trén bong trong quan thé BC Fy. Két qua

dién di san phdm PCR véi chi thi phan tu
RM445, RM500 VA RM21615 duge thé
hién & mot s6 hinh anh dién di (Hinh 3,
4, 5).

Hinh 3: Két qua chay dién di trén Agarose 3% vdi chi thi RM445
1-28: 28-57 ¢4 thé BC+F4, A, NPT1; B: KC25; H: Di hop tlr; L. Ladder 50bp

Hinh 4: Két qua chay dién di trén Agarose 3% vou chi thi RM500
61-98. ca thé BCqFy, A' NPT1; B- KC25; H Di hop tir, L: Ladder 50bp

Hinh 5: Két qua chay dién di trén Agarose 3% vdi chi thi RM21615
121-153" cé& thé BCsF1, A. NPT1; B: KC25, H: Dy hop t¥; L. Ladder 50bp

Thong qua hinh dién di, sau khi két
hop 3 chi thi phan tr RM445, RM500 va
RM21615 dé sang loc céc cd thé mang
QTL/gen tang s6 hat trén bong cho thdy co
24 ca thé mang QTL/gen c6 sb thtr tur lén

luot: 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 cd thé nay duge
lua chcm dé kiém tra nén di truyen & cac
buée tlep theo.
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3. Két qua kidm tra nén di truyén thé hé
BC,F;

Dé kidm tra nén di (ruyén ciia 24 ¢4 thé
mang QTL/gen tang sd hat trén bong da

duoge chon loc, 63/66 chi thi phén tir da
hinh gittra KC25 va NPT1 tén ca 12 NST
(trr 3 chi thi phan tir RM445, RM500 va
RM21615) da duge sir dung. Két qua dugc
thé hién ﬂmng qua Biéu dd 1.

Nén di truyén cic ci thé du’g’c chon loc
(thé hé¢ BC1F1)

| 60-65% 65-70% 70-75% 75-80% >80%

Biéu da 1: Nén dl Ing/en cdc cd Ihe BCJFI (KC]J/NPTI)

Biéu db 1 cho thy: O thé hé BCiF,
phin 16n céc ca thé déu mang nén di truyén
cao nhat gmng me & mic tir 65 - 80% (19
¢4 thé), cd 4 ca thé mang nén di truyén

Chsl  Ched  Ched  Chet Ched Ches

glong me & mirc 60 - 65%. Déc biét chi c6
01 ca thé mang nén di truyen cao nhét
glong me & muc >80% (ca thé sb 54) dugc
thé hién qua ban db di truyén (hinh 6).

Chs™ Ches Ched Chelt Cheil Chell

Hinh 6: Ban dé di truyén cd thé s6 54
Ghi chd: Thir ty ciia cac NST duroc bidu thi bang 0 & phia trén va danh séach cac chi thj diing trong khao st

nén di |ruyén & phia bén tréi, twong tng vi tri chl thi phan t& ghi bén phai NST. Ving dam bidu thi
nén di truyén giong NPT1, vung nha( biéu th) nén di truyén giéng KC25 Vi tri va thir ty chi thj phan

tr dwoc xay dyng dwa trén phan mém GGT20
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A ABSTRACT

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

The varietal trials were conducted in Dak Lak, Kon Tum, Binh Dinh, Quang Nam provinces with 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 recruited 3 suitable
varieties for production in the Southern Central and the Western Highland BTE-1, HYT108; TH3-6.

In the Western Highland, the varietes 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 quintaliha (the conirol. 80.86 quintalstha) and
Summer- Autumn crop from 85.38 fo 86.19 quintalstha (the control: 78.58 quintalsiha)

At the Southern Central region, varieties HYT108, BTE-1, TH3-5 have the growth duration of 105-
115 days in Winter-Spring 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 conirol:
80.53 quintals/ha) and Summer - Autumn crop was from 83.31 1o 84 88 quintalstha {the control:
78.25 quintalsiha)

Keywords: Hybrid rice; selection; adaptable
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