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Tom tit:

Chon tao gidng la cao sﬁn ¢6 kha nang ch(mg chju thiéu lan (P) 12 yéu chu cép thiét & viing canh tac laa trén dit
phén. Gidng AS996 12 ngudn cho gen chong chiu thiéu P dwgc ghi nhan. Quén thé F,vaRIL, cia cap lai OM2395/
AS996, OM2717/AS996 dugce phan tich QTL véi 126 chi thi SSR da hinh. Tinh trang cé llen quan dén hién twgng
chong chiu thiéu P 1a kha nang dé nhanh twong déi (RTA), Kkhdi lwgng kho twong déi caia than (RSDW), khdi
lwong khd twong ddi cia r& (RRDW), chiéu dai twong ddi cia than (RSL), chiéu dai twong dbi cia ré (RRL). Co
5 nhiém sic thé (NST) cin dwoc ghi nhan c6 sw hién dién cia nhitng QTL gia dinh, d6 1A NST s6 1,2, 5,9 va 12,
trong d6 NST 12 quan trong nhit véi loci muc tiéu c6 gen Pup-1 (P-uptake s6 1) hoiic PSTol.

Tir khéa: Chon giong nhe chi thi phén ti, gen PSTol, gen Pup-1, khd ning dé nhinh twong déi, liia chéng chiu

thiéu P, OTL.
Chi s6 phén logi: 4.6

M dau

Hién tugng thiéu lan (P) do kha nang ¢6 dinh P cua
dat, boi sit, nhom trong dat phén, dat acid véi biéu hién
chung 14 ham lugng P dé tiéu va P tong sd qua thap trong
dat. Tir nam 2010 dén nay, Vién Lia qudc té (IRRI) da va
dang trién khai chuong trinh hop tac véi quy mé rong dé
khai thac thanh cong gen PSTol-1 (chdng chiu su doi P
cua cay lua).

Su khac biét ¢6 ¥ nghia giita cac gidng lua chdng chiu
hay khong chéng chiu véi diéu kién thiéu P da duoc ghi
nhan v6i hai dang hinh khac nhau: (1) Giéng chdng chiu
diéu kién ham lugng P trong dat bi ¢ dinh kha 16n boi moi
truong dat, nho kha niang hap thu P rt manh cua cay lua;
(2) Gidng chdng chiu diéu kién ham lugng P trong dat rat
thip do kha nang cua cdy tu diéu tiét khi doi P. Trong cay
lta dang hinh cai tién, nang suét cao, su thiéu P thé hién
cac yéu t6 han ché rat nghiém trong cho sy ting truong,
dic biét trong vy he thu. Hién tugng pho bién 1a giam kha
nang dé nhanh, kéo dai thoi gian ting tudng va ning suit
thap.

Muc tiéu ctia nghién ctru nay 1a chon tao dugc gidng
lta cao san c6 kha nang chéng chiu tbt v6i diéu kién thiéu
P trén dat phén trdng laa bang su két hop glua chi thi phan
tr SSR va phuong phap chon gidng truyén thong.

‘Tac gia lién hé: Email: buu.bc@iasvn.org
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Tong quan nghién ciiu

Thiéu P trong dét canh tac 1a van dé c6 tinh chét toan
cau, anh huong dén 50% dién tich dat canh tac laa [1].
Ham luong P trong dat thip c6 thé do ngudn P trong vat
chét cau tao dat thép, hodc pH thép, dét chua; hodc c6 hoat
dong cb dinh P trong dat xay ra manh mé& do twong tac véi
nhiéu nguyén té khac [2].

Gen Pup-1 da duoc xac dinh tir gidng laa Kasalath [1]
va cac dong gan nhu dang gen NILs (near isogenic lines)
mang QTL nay cho thay Pup-1 c6 lién quan dén ning suét
cao khi so sanh véi dong me tai tuc Nipponbare [3]. Gidi
trinh ty ving gen dich trong giéng lta Kasalath cho thy
day la mdt locus cyc ky phuc tap (complex locus), bao
gdm sy c6 mit cia doan InDel giau tinh chét transposon
c6 kich thude phan tir khoang 90 kb ma n6 khong c6 trong
genome cua gidng Nipponbare [4].

Gen ma hoa protein ¢6 co ché chire ning chdng chiu
su doi P thudc ho kinase da dugc phan 1ap - gen c6 tén 1a
OsPSTOLI [5].

Céc chi thi phan tr chuyén biét véi gen Pupl da duogc
nguoi ta phét trién nham tiép can véi phuong phap Pup-1
haplotype trong nhitng giéng lta c6 sy da dang khac nhau,
va nham cai thién su chéng chiu thiéu P ¢6 hiéu qua cua
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Abstract:

High-yielding rice genotypes with phosphorous (P)
deficiency tolerance have been a key demand in the
rice production on acid sulfate soils. A derivative line
namely AS996 from Oryza rufipogon is the donor of
P-deficiency tolerance in the study. Populations of F,
and RIL, from the crosses vizz. OM2395/AS5996 and
OM2717/AS996 were tested to analyse QTLs through
126 polymorphic SSRs. Agronomical traits related to
P-deficiency tolerance could be concluded as relative
tillering ability (RTA), relative shoot dry weight
(RSDW), relative root dry weight (RRDW), relative
shoot length (RSL), and relative root length (RRL).
The putative QTLs were identified on the chromosomes
1,2,5,9, and 12. Among them, the chromosome 12
was considered the most important one because of the
presence by Pup-1 or/and PSTol loci.

Keywords: Marker-assisted selection, P-deficiency
tolerance, PSTol gene, Pup-1 gene, QTL, relative
tillering ability.

Classification number: 4.6

nhiing giéng lta & chau A [6].

Nghién ctru caa Bui Chi Biru va cs (2005) [7] cho théy,
kha nang dé nhanh dugc xem nhu tiéu chuan chon loc 15
nhit dugc didu khién boi hoat dong cua gen khong cong
tinh (non-additive).

Gia tri du doan hoat dong cua gen cong tinh dugc tinh
theo hé s6 di truyén H? va cong thirc 2c2gca/(20%gea +
o?sca) cho thay xu thé hoat dong ctia gen khong cong tinh
manh hon gen cong ddi véi cac tinh trang c6 lién quan dén
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chéng chiu thiéu P, ngoai trir thoi gian sinh truéng [8].

Chi thi RM235 va RM247 trén NST 12 dugc sir dung
dé chon dong lua chdng chiu thiéu P, trén quan thé hdi giao
gitta AS996 va OM2395 [8].

Vat liéu va phuong phap nghién ciu

200 méu giéng lia mua dia phuong va 36 mau quan
the Iua hoang Oryza rufipogon tai ngan hang gen cua Vién
Lua Dong bang song Ciru Long.

Quan thé F,va RIL F, cua cap lai OM2395/AS996,
OM2717/AS996, IR20 1a doi chung chong chiu va IR36
1a d6i chtng nhiém.

Hai t6 hop lai: OMCS 2000 x IR64 Pupl va OM1490
X AS996.' Quﬁl} thé con lai F, dugc khdo sat cung voi bd
me va giong doi chirng.

Panh gia kiéu hinh thong qua 2 phuong phap: (1)
Trong phong thi nghiém véi méi truong Yoshida bd sung
0,5 ppm P va Yoshida + 10 ppm P; (2) Trén dong ruong
v6i nghiém thirc c6 bon P va khong bon P, nén dat tring
sau 8 vy khong bon bit cir loai phan nao theo kiéu 16 phu,
3 1an lap lai (v6i 2 yéu t6: Phan P va gibng lua).

Dién di trén agarose gel (0,9%) véi dung dich 1X TAE.
Phan tich PCR v&i 126 chi thi SSR da hinh; str dung nguén
chi thi trén lyc lap 1a 12 SSR + 8 Indel phuc vu phan tich
lta hoang Oryza rufipogon.

Chi tiéu dé nhanh tuong ddi RT% (relative tiller %) 1a
ty s6 giira s6 chdi dé nhanh tich cyc ctia 16 khong bon P so
sanh vdi 16 ¢6 bon P theo IRRI.

RT% Thang diém SES Hiéu qua dap tng véi P
80-100 1 Cao
60-79 3 Hiéu qua
40-59 5 Trung binh
20-39 7 Khong hiéu qua
0-19 9 Rét khong higu qua
Ket qua va thao luan
Danh gia kiéu hinh

Su bién dong trén quan t}}é F, dugc danh gia trén 8
tinh trang nong hoc cua 3 t6 hop lai OM2717/AS996,
OM2395/AS996 va K47/0M4495 da duoc phan tich. S6
bong/bui va khéi lwong sinh khéi cua cac t6 hop lai déu co
¥ nghia. Dé thiét 1ap ban d0 di truyén tinh trang chdng chiu
thiéu P, 4 tinh trang lién quan da dugc phan tich 1a: chiéu
dai ré va than, khéi lugng kho cua ré va than, trong diéu
kién thiéu P va co P, tir d6 suy ra gié tri tuong dbi theo ty
1€ (%) (bang 1).

26



Bang 1. Gia trj trung binh cta 8 tinh trang lién quan dén
chéng chiu thiéu P cta con lai F, thujc 3 t6 hgp lai.
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Bang 2. Phuong sai kiéu gen, phuang sai ki€u hinh va hé

5

2!

R

s6 di truyén clia cac tinh trang néng hgc trong quan thé
F, cia OM2717/AS996 va OM2395/AS996.

Khbi Thé h¢
OM2717/AS8996 v e Trung binh Phuong sai Phuong sai H
-P P P P kiéu gen kiéu hinh "
Chiéu cao 120,55ns 182,82*% 36,37ns 35,36ns -P +P -P +P -P +P -P +P
0.6+ 4657 OM2717/A89%6
i * * %% %
0950 i Clylleucao(cm) 9Lk 912F 789 1061 S06% 899 0151 017
$6 bong/bui 951*  1003* 187 058 ST 348 038 016
611,66* 576,42+ 20547ns 134,55ns :
D bong (cm) 033 08 016 013 065 1069 0261 013
38,16ns 10,7208 Hat chic/bing 960% 9644t 032 3270 248" 19995 0001 016
21,26+ 2125+ 17,88ns 20,72ns % hat lép/béng 1651F  1286*  2212% 490 MBI 2003 0064 04
i 238,950 21170 Khbiluong LO00 hat(g) 2425 2533 0275 002 843% 1098 0032 001
e Sinhkhéi(g) 20,49* U 4807 0,08 20,162 135 0167 005
Nang suat 1,21ns 1,84 1,99ns 1,18ns =
Ning sust (g/bui) B M2 0IR 008 2307% 135 0070 005
. . OM2395/A8996
Khéi Thé he ,
OM2395/A5996 Chidu cao (cm) 9015 942 668* 613 2016 2673 003 023
-P +P -P +P ;
86 bonglbui 84 966 001 027 Sa¢ 1054 0002 002
Chicu cao 2748ns 25,26ns D bong (cm) 04 2008 0007 018 0942 1057 008 017
$6 bong/byi 486+ 5,60ns Hat chicibong g4 10007 032 678 I816% 170 0017 003
Di bong 0,150 0.6215 % hat lép/bing 84 1697F  1209% 401 1A% 3108 0098 013
~~~~~~~ : Khbilonghatbui ()~ 1702¢  1787% 0271 S500% 268 1640 0054 016
Hat chac/bong 117 42ns 118,28ns -
........ Nang sudt (ghbui) W40+ U4 236+ UMP 099 017 096 097
% hat lép 26,02ns 28,68* .
~~~~~~~ 3 Tom lai, cac tinh trang muc ti€u cta 2 t6 hop lai na
Khoi lwgng 1.000 hat 21,064ns 29,88* X 2. .’A , e g,\ : . . OP . y
....... : deu biéu hién muc bien dong do anh hudong mai truong
Sinh khi 53,03+ 511* . s N . AN K
....... khac nhau (c6 bon P va khong bon P). Ngoai trir nang suat
N ARES e va sinh khoi trén t6 hop OM2395/AS996. Hinh 1 cho thay
phan bo chuan cta 3 tinh trang cé lién quan dén chong
Khoi Thé he chiu thiéu P. Két qua nhu vay cho phép tiep tuc phan tich
K47/0M4495
-P P P P QTL.
Chiéu cao 31,42ns 25,35 18,79ns 20,46ns o @
&0
..................................................................................................... .
$6 bong/byi 22,46+ 7,62 5,03ns 4,06ns M ) o
..................................................................................................... . .
Dai bong 0,68ns 0,08 0,92ns 1,02ns 0 2 M . |
..................................................................................................... 01 1 2 ||
Ha chicbing Hods B [ B i PSR LN NT T PP I
1 2 3 4 5 6 7 2 9 123 456738 910111213141518 L 2 : N s s
oo
| e e e RTA SowW RDW
Z. N N ~ R .
Khoi lugng 1000 hat ~127,55* 113,58 114,88ns 112,31ns Hinh 1. Phan bo chuan trong con lai F, cia OM2395/
Sinh khéi 96,52 6,63* 29,14 1,68* AS996 doi véi tinh trang chi so tuong doi cta RTA, khaoi
Ning s — 436 44508 e lugng kho choi than (SDW) va khoi lugng kho re (RDW)

* va **: Khac biét c6 y nghia mic do 0,05 va 0,01; ns:
Khong y nghia thong ké; +P: Co P; -P: Khong P.

Phuong sai kiéu gen va phuong sai kiéu hinh trén ca 2
nghiém thtrc bon va khong bon P dugc thu thap. HE s6 di
truyén theo nghia rong (H?,) cia OM2717/AS996 trong
hau hét cac tinh trang déu thap.

Trong t6 hop OM2395/AS996, H?,_ cua hau hét céc
tinh trang muc tiéu ciing thap, chung t6 anh huong cua
moi truong kha 16n (bang 2).
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cho phép thuc hién phan tich QTL.

Bang 3. Kha nang hap thu P va cac thong s6 clia quan thé
RIL, thugc t8 hgp lai OM2395/AS996.

Tlls%ng B‘?i'n - Quén thé RIL, - Chon loc kiu gfn Bb Me

: e hg By bl.én”;l"fgn Khing ~ Nhigm  AS996  OM2395
RTA % 90,5 145 4590 1000 600 ) 450
RDW % 552 132 3589 02 452 609 315
RRDW % 10 56 56200 B 896 1356 1005

SD: B0 léch chuin.
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Bang 3 cung cip sb lidu trung binh cta con lai RIL,
cua 3 tinh trang cd lién quan dén chong chiu thiéu P.
Giad tri RTA, RSDW va RRDW khong t6 ra vuot trdi
(transgressive) so véi gidng cho AS996.

Ddnh gid kiéu gen
Bang 4. Phan tich QTL tinh trang chiéu dai chéi than

thong qua chi thi phan t& don (single marker) véi 218
dong RIL, ciia qufin thé con lai thuoc OM1490/AS$996.

Chi thi NST Kiéu gen Alen trung binh F P R* (%) DPE
RM306 1 S 16,50+0,44 5,80 0,001 1121 B
RM322 2 g 22,40+0,45 3,16 0,006 11,28 B
RM291 5 S 22,40+0,45 257 0,054 11,67 B
RM316 9 g 16,50£0,45 332 0,020 11,56 A
RM247 12 g 16,5£0,44 5,80 0,001 1121 B
RM235 12 S 16,50+0,44 5,80 0,001 11,01 A

2 -
R : Chi thi phan t7 lién két voi QTL gidi thich dugc bao
nhiéu pham trdm bién thién kiéu hinh; DPE: Xu huéng
chong chiu thuoc vé kiéu gen nao (B: Donor; A: Dong me).

Chiéu dai chdi than dugc phan tich SMA (chi thi phan
tir don) dinh vi trén NST 1, 2, 5, 9 va 12, tai 6 QTL, vai
bién thién kiéu hinh dwoc giai thich > 10% (bang 4), cho
phép tiép tuc thuc hién phan tich ban db cach quang (IM)
nhim minh ching quing gitta hai marker chu dich. RSL
do 5 QTL diéu khién, dinh vi trén NST s 1, 2, 5, 9 va
12 (hinh 2). RRL do 2 QTL nam trén NST s6 1 va 2 diéu
khién. RSDW do 4 QTL diéu khién. RRDW do 2 QTL
diéu khién, dinh vi trén NST 2 va 5. QTL giai thich sy
bién thién kiéu hinh cua RSL thay doi tir 11,0 dén 11,67%.
Céc tinh trang con lai bién thién kiéu hinh dugc giai thich
boi QTL tir 2,37 dén 9,19%. Ba ving RM306-RM237,
RM291-RM261 va RM235-RM247 c6 anh hudng rat y
nghia v6i hai tinh trang RSDW va RSL.

Bang 5. Phan tich QTL thong qua ban db cach quang (IM).

Index Quﬁng_’giﬂ"a R NST P cM

chi thi
8-9 (RSL) RM306-RM237 1 0,001 10,8
63-64 (RSDW) RM291-RM261 5 0,000 12,9
125-126 (RSDW) (RSL) RM235-RM247 12 0,001 0,2
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Hinh 2. Ban dé QTL nhiing tinh trang c6 lién quan dén
chong chiu thiéu P tréen NSTs6'1, 2, 5, 9 va 12, quan thé con
lai can giao tai t6 hop RIL, clia t6 hgp lai OM2395/AS996.

Két qua phan giai theo Gramene cho thay, c¢6 5 chi
thi SSR (RM28719, RM1999, RM28722, RM4585 va
RM6953) co6 kha nang su dung trong thuc hién “fine
mapping” sau nay, dong thoi c6 mét chi thi RFLP 1a
RGI58 ciing c6 lién quan dén ving gia dinh néu trén (hinh
3).
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Hinh 3. Chi thi RM28719, RM1999, RM28722, RM4585,
RM6953, RM1264 va RG958 dugc tim thay tai vi tri
26.02-26.14 Mb trén NST 12 (theo phuong phap phan
gidi truc tuyén ctia phan mém Gramene).

So sanh v&i ban d6 cua Wissuwa va cs (2002) [1]
trén cap lai giita gidng Nipponbare/Kasath v6i quan thé
BC F, v6i ban dd trén trén quan thé dong RIL, cua cap lai
OM2395/AS5996 c6 mot su trung lap tai QTL dinh vi trén
NST s 12 (gen Pup-I). Nhitng tinh trang muyc tiéu ctia
con lai c6 kha ning chong chiu diéu kién thiéu P biéu thi
rat tot, nhung bién dong ciing kha 16n. Phuong sai kiéu
gen va phuong sai kiéu hinh, hé s di truyén theo nghia
hep ciia céc tinh trang rat thap. Nguoi ta dang tmg dung
primer phat hién duogc gen dich PS7ol-1 cua Mukherji va
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cs (2014) [9] trén quan thé con lai dang phan ly dé chon
dong laa cao san trién vong, chdng chiu duoc thiéu P.

Ngudi ta hién rat quan tim dén ngudn vat lidu tir lua
hoang va ltia ban dia. Boi vi, ngoai giéng ltia Kasalath,
loai hinh aus, chua c6 vat liéu nao dugc nghién ctru sau vé
locus Pup-1 hoac PSTol.

AS996 1a dong din xuét tir t6 hop lai IR64 x Oryza
rufipogon (s6 mau giéng dang ky 1a acc.106412-IRRI
GeneBank, thu thap tai Tram Chim thang 1/1990 dugc so
sanh voi giong lua IR64 bang ky thuat SNP oligochip cho
thdy tan suat alen hiru ich ciia AS996 gap nhiéu lan hon
khi so sanh voi IR64 (hinh 4). Kha nang khai thac nguén
vat liéu dan xuat tir laa hoang moc trén dat phen Dong
Thap Mudi rat dang duoc cha ¥ trong cai tién giéng lta
chéng chiu thiéu P.

LIL _ | Mm

A9B0001-4970000 ==

Hinh 4. Mic do che pht SNPs trén NST 12, vung gla dinh
cogen Pup-1 ctia AS996 hién thi mau dé cam va ctia IR64
hién thi mau xanh duong.

Gidng AS996 1a ngudn cho gen chong chiu thiéu P
duoc ghi nhan.

Tinh trang cé lién quan dén hién tuong chéng chiu
thiéu P 1a RTA, RSDW, RRDW, RSL, RRL. Hé s di
truyén thap ctia cac tinh trang nay rat can nhitng phuong
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phap phan tich chinh xac hon.

C6 5 NST duoc ghi nhan ¢6 hién dién cua nhitng QTL
gia dinh, d6 1a NST s 1, 2, 5, 9 va 12, trong d6 NST
12 quan trong nhat véi loci muc tiéu c¢6 gen Pup-1 hodc
PSTol.

Tiép tuc thyc hién “fine mapping” va khao nghiém tai
nhiéu diém trong pha 2 dé chon dong lua cao san c6 trién
vong chéng chiu thiéu P trén dat phén & ving Dong bang
song Ctru Long.
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