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1. Mé dau

Do doc sat co thé 1am giam nghiém trong ning suat hat. Trong dat phén trong lia & Pong
Béng Song Ciru Long, do doc sat dugc xem 14 yéu t6 han ché chinh, cung vé&i ham lugng
hitu co cao, phan tng véi ion sat trong diéu kién dat ngap nudc. Trong diéu kién canh tic cay
trong can, thi du lta duoc canh tac trén dat co diéu kién thoang khi, rat kho tim hién tuong
ngd doc do sat (Quijano vad Mendoza, 1994). Trong c4c biéu loai dat c6 van dé, do doc sit
thuong gip khi diéu kién pH dat thap, kha ning trao doi cation (CEC) thap, trang thai base
thap, cung cap Mn thip va mic do thoat nuéc kém (Ponnaperuma 1974, Ponnaperuma va
Solivas 1982). Po doc sat thuong duoc tim thay trén dat phén tré (Sulfaquepts), dat phil sa ¢o
va dat phu sa cat kém thoat nude (Hydraguents, Fluvaquents) ¢ cac thung ling, dat acid phi
sa va phu sa co Tropaquepts va Tropaquents, dat than bun (Quijano va Mendoza, 1994). Do
doc sat trong cay lua biéu thi ra bén ngoai cAc triéu chimg nhu sau: nhitng d6m nau nho li ti
& 14 thr hai sau 14 trén cling, dan dan cac vét nho nay lan rong 1am 14 c6 mau néu, tim, vang
cam tly theo giéng lua. Co khi 14 lta cudn tron lai. Trong truong hop ngd doc sat qua ning,
|4 thir hai tro xudng s& tré' nén nau sam roi chét. Mirc do ting truong va kha ning dé nhanh
s& bi e ché, hé thong ré tro nén thd cing va ¢ mau nau sam. Néu hién tuong ngd doc sat
Xdy ra muon, kha nang tang trudng khong bi anh huong, nhung nang suat hat s& bi giam do
tinh chét bat thu. R& lua kém phat trién, den, thoi va cd sit bao boc bén ngoai.

2. Vat liéu va phuong phap
2.1Vat liéu

Thanh loc 93 gidng cai tién tir ngan hang gen cua Vién Lua Pong Bang Séng Ctru Long.
Gidng chuan khang Pokkali.

Gidng chuan nhiém IR28.

T6 hop lai: OM 1490/ AS 996; OM 6073/ OMCS 2004; AS 998/ jasmine 85

2.2 Phuong phap
Thanh loc do doc cua sat, Panh gia tinh chéng chiu 4 tuan sau khi gieo cay

% la kho | Piém | Muc do | Quan sat
0-20 1 Khéng | Cay phat trién binh thuong, khong c6 tri€u chirng gi trén la
21-35 2 Khang be choi binh thuong, trén chop la hay phan trén nta 14 c6 diém
trang va cudn tron.
36-50 3 Khéang | Phat trién va dé chdi chdm lai, mot S0 14 bi cudn tron. ‘
Hoi Choi kém phat trién va hau hét bi cudn tron, chi vai & phat trién.
51-70 5 Kh
ang .
71-90 7 Hoi Su phat trién hau nhu ngung lai, hau hét cac la bi kho, mot vai

nhiém | cay chét.

91-100 9 Nhiém | T4t ca ciy déu chét.

Pdnh gia bang chi thi phan tir theo Lang 2002
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3. Két qua va Thao luin
3.1 Thanh loc lia chdng chiu d9 ddc sat

Tai Vién Lua BDPBSCL, cac vat liéu tao giéng duoc chon loc dé danh gia, phat trién
dugc 3 quan thé con lai, chon theo phwong phap pha hé, véi 307 dong chéng chiu d6 doc
ciia nhom (duoc thong ké tir F, dén Fg). Chon dugc 12 dong wu ta trong quin thé Fe.
Quan thé hdi giao (BC) dugc phat trién véi 30 t6 hop lai, duoc theo dbi tir BC,F; dén
BC3Fs3, V6i 354 dong chdng chiu phén trong quan thé phan ly va cubi cing & thé hé
BC3F3 chon duoc 50 dong.

Hinh A. Cay lia2tuan  Hinh B. Cay Ida2tuan  Hinh C. Cay lGa 2 tuan
tudi (0 ppm) tudi (20 ppm) tudi (100 ppm)

Hinh D, Caylia4tuan  HinhE. Cay lGa4tudn  Hinh F. Cay IGa 4 tuin
tuoi (0 ppm) tuoi (20 ppm) tudi (100 ppm)

Hinh 1. Thanh loc Ita chéng chiu d6 doc sat

3.2 Panh gia hé s6 di truyén ciia 3 to hop ghi nhin cho hé sé di truyén cao trén ba to
hop lai

Két qua udc lugng cac hé s6 di truyen theo nghia hep (h ns) trinh bay trén bang 1. Nhin
Chung hé sb di truyen c6 gia tri rat cao cho tinh trang chbng chiu d6 doc cua sat trén ca ba
t6 hop lai. Cho thiy cac tinh trang nay duogc kiém soat chi yéu boi yéu té di truyén bén
trong kha niang di truyén tinh trang ndy cho tiép tuc chon loc thé hé tiép theo.



Béng 1: Phuong sai kiéu gen, phwong sai kiéu hinh, h¢ sé di truyén, va hi¢u qua
chon lgc so véi gia tri trung binh cia cac to hop lai tén sy chong chiu d§ doc cia sat

2 . 2 2 Hé so di GA /trun
STT To hO’p lai z G O p truyén (hz) binh g
RRL/ St
1 OM 1490/ AS 996 0.0853 0.0854 0.9993 0.514103
2 OM 6073/ OMCS 2004 0.1037 0.1037 0.9994 0.566645
3 AS 996/ Jasmine 85 0.0878 0.0879 0.99925 0.521492

Nong d6 300-500 ppm Fe hoa tan trong vang ré 1a c6 thé giy déc cho lia.

Tanaka va ctv. (1966) ghi nhan ham luong sat giy doc cho laa bién thién rat rong 10 -
1000 ppm.

Van Breeman (1978) ghi nhan mirc gdy doc nay la 20-40 mg/L trong dat c¢6 muc do dinh
dudng thap hoac bi tc ché ho hap. Trong dat cat, o doc sat xay ra khi ham lugng sat &
mirc 40-100 mg/L (Van Breeman va Moorman 1978)

Thanh loc chéng chiu do doc sit trong dung dich duge khuyén céo 1a 100 ppm Fe*™ ¢ pH
= 4 (Fageria va Robelo 1987); 200 ppm Fe™ ¢ pH = 5 (Yamaguchi va Yoshida 1981),
500 ppm Fe + sucrose lam chat “anti-oxidant” (Aranda va Ortico 1978).
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Hinh 2: Su bién dong chiéu dai ré twong d6i (RRL) trén phan tmg d6 doc ciia sit 100ppm trén

quan thé AS996 / Jasmine 85
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Hinh 3: Su bién dong LBI (chi s6 hoa nau) do phan tmg véi do doc cua sat 100ppm trén quan thé
AS996 / Jasmine 85

TO HOP OM6073/ OMCS2004
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Hinh 4: Sy bién dong chiéu dai ré twong d6i (RRL) trén phan tmg d doc cua st 100ppm trén
quén thé F, OM 6073/0MCS2004
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Hinh 5: Su bién dong ciia LBI trén phan tmg do doc cta sit 100ppm trén quan thé F, OM
6073/0MCS2004

TO HOP OM1490 / AS996
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Hinh 6: Su bién dong chiéu dai ré tuong d6i (RRL) trén phan tmg d6 doc cia sit 100 ppm trén
quan thé F,cta OM1490 / AS996
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Hinh 7: Su bién dong ciia LBI trén phan tmg d6 doc cia sit 100 ppm trén quan thé Fcua
OM1490 / AS996

Bang 2 cho thdy, hiéu qua chon loc to hop lai AS996/Jasmine 85 va OM6073/
OMCS2004 biéu thi kha nhat dbi v6i ca hai tinh trang chéng chiu d6 doc sit. Giéng
AS996 la gidng dan suat (derivative) tir IR64 / ltia hoang Oryza rufipogon (dugc thu thap
tai Tram Chim, PTM, 1991). Giéng dugc cong nhan chinh thirc vao ndm 2003, biéu thi
tinh chiu phén man rét tot & PBSCL.

3.3 Ung dung chi thi phan tir trong chen loc dong chéng chiu d¢ doc sit

Phan tmg 1am néu (bronzing) mau 14 dugc xem nhu phuong phap xac dinh mue do chéng
chiu d& duogc biét rat som (IRRI 1965, Ota 1968), nhung nguon ta biét rat it vé co so di
truyén ctia co ché chong chiu tuong tmg voi mirc do “nau”. Ky thuat marker phan tir
dang gitp cac nha nghién ctru tim hiéu co s di truyén trén ca hai phuong dién: tinh trang
don gen va tinh trang da gen, tuong tac epistasis (Tanksley, 1993). Kha nang ap dung ban
d6 lién két gen rat kha thi trong viéc phan tich tinh trang ndy (Causse va ctv. 1994,
Kurata va ctv. 1994). Trong béo c&o ndy viéc ghi nhan sang loc PCR 1an thir nhat tai thé
hé BC,F, cia OM1490/ AS996, c6 10 cay mang gen lién quan dén tinh trang LBI (chi s6
héa nau cua 14), két hop voi tinh trang nong hoc mong mudn. Xac dinh dugc c6 su hién
dién cua gen chéng chiu d6 doc sat trén 10 dong. Trong vu DBdng Xuén 2009, 10 dong
nay dugc trong v4i cac vat liéu 1am bd me dé danh gia ngoai dong Tién hanh danh dau,
thu mau 14, xét nghiém PCR lan thir hai dé chon tiép cac ca thé mang gen chéng chiu do
doc sat.

Kiéu hinh cd lién quan nhiéu nhét 1a chiéu dai twong dbi cta ré khi thir nghiém do doc sat
trong dung dich Yoshida. Tong s6 15 cdy BCsF, ctia 2 quan thé héi giao (OM1490
IAS996 va IR28/AS996) duoc chon. Riéng té6 hop OMCS2000/Kién Giang 16n chua ghi
nhan su kién chéng chiu do doc sat biéu hién trén 14 théng qua LBI. Con lai hai t6 hop lai
tat ca cac cé thé tuyén chon déu duoc danh diu, thu miu 14 phuc vu cho vi¢c xac dinh su
hién dién cua gen chdng chiu thong qua xét nghiém PCR.



Sau khi tach chiét, dinh lugng DNA tong s6, tién hanh chay PCR véi nhiing cip moi
chuyén biét lién quan dén gen chéng chiu d6 doc sit. Két qua dién di san pham PCR trén
agarose 3% cho thay c6 biéu hién mot doan dic hiéu ciia gen véi kich thudc 210- 220 bp
tai locus RM 6 va kich thudc 300-310 bp tai locus RM240 trén nhiém sic thé sd 4.

Bén canh d6, tai locus RM6 ciing cho két qua da hinh trén quan thé BC,v6i me
(OM1490) mang alen A, biéu thi & kich thuéc phan tir 220bp va alen B (b6 AS996) biéu
thi ¢ kich thudc 210 bp. Tai locus RM240, alen B ctia me nam vi tri 300bp va alen A cia
bd nam & vi tri 310bp.

Phén tich 10 cAy mang gen lién quan dén tinh trang LBI thudc t6 hop OM 1490/ AS996
cling cho két qua da hinh tai locus RM252. Chi thi phan tir RM252 biéu thi alen A cua
Me nam vi tri 240bp va alen B nim & vi tri 230bp. Tai locus RM451, két qua alen B cua
me nam & vi tri 240bp va alen A ctia bd nam & vi tri 250bp.

210 bp

200 bp
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Hinh 8: San phim khuéch dai PCR tai loci RM6 (A), RM240 (B), RM252 (C) va RM451 (D)
trén qun thé BC,F, ciia OM1490 /AS996

S liéu kiém tra PCR duoc tong hop cho thiy trong sd 10 cay hoi giao nghién ctru c¢6 7
cdy mang gen chéng chiu do doc cua sat trén to hop OM 1490/ AS 996 ddi véi chi thi
phan tr RM 6. Tinh chit da hinh nay (polymorphism) dugc minh hoa rd nét trong k¥
thuat phan tir SSR chi thi phan tor RM 6 v RM 240 (trén nhiém sic thé s6 6) va RM 252
trén nhiém sic thé sb 4.

Phan tich QTL theo phuwong phdp SMA, nham phat hién gen diéu khién tinh chéng chiu
v6i do doc sit trén t6 hop BC3F2 cia OM1490/AS996; nhiing chi thi phan tor RM6,
RM240, RM252 va RM451 cho két qua da hinh véi san pham PCR c6 kich thuéc cach
nhau 10 bp giita alen khang va alen nhiém. Nhiing cdy thé hién biang dong hop tir alen
khéng trén ca 4 chi thi phan tor dugc ghi nhan 1a G5 (BC3-1-2), G11 (BC3-1-3), G16 va



G17 (BC3-2-1), G21 va G24 (BC3-2-2). Céc ca thé ndy the hién chong chiu dugc d doc
sat ¢ nong do 100 ppm FeCl2.
Bang 2: Tong hop két qua PCR véi RM6, RM240, RM252 va RM451. Tim kiém gen
chéng chiu do doc sat trén t6 hgp BC3F, cia OM1490/AS996

Ky hiéu dong | M5 ;O Ky | Kich thuéc sin phim PCR (bp) | Phan tmg vGi
hoigiao | o | HI® "RME [RM240 | RM252 | Rmds | 90 doc cuasat
T6 hop OM1490 / AS996
OM1490 PL | 220 | 300 | 240 | 240 S
AS996 P2 | 210 | 310 | 230 | 250 T
BC3-1-1 1 |GL | 220 | 300 | 240 | 250 S
2 [G2 | 210 | 310 | 230 | 240 T
3 |G3 | 210 | 310 | 230 | 240 T
BC3-1-2 1 |G4 | 210 | 310 | 230 | 240 T
2 [G5 | 210 | 310 | 230 | 250 T
3 |G6 | 210 | 310 | 230 | 240 T
4 |G7 | 210 | 310 | 230 | 240 T
5 |G8 | 210 | 300 | 230 | 250 T
BC3-1-3 1 GO | 210 | 300 | 230 | 250 T
2 [G10| 210 | 300 | 230 | 250 T
3 |GLL| 210 | 310 | 230 | 250 T
4 |Gl2 | 210 | 310 | 230240 | 240 T
5 |GI13 | 220 | 310 | 240 | 240 S
BC3-2-1 1 |Gl4 | 210 | 310 | 230 | 240 T
2 [G15| 210 | 310 | 230 | 240 T
3 |G16 | 210 | 310 | 230 | 250 T
4 |Gl7 | 210 | 310 | 230 | 250 T
5 |G18 | 210 | 310 | 230 | 240 T
BC3-2-2 1 |G19| 210 | 310 | 230 | 240 T
2 [G20 | 210 | 310 | 230 | 240 T
3 |G2l | 210 | 310 | 230-240 | 250 T
4 |G22 | 210 | 310 | 230 | 240 T
5 |G23 | 210 | 310 | 230 | 240 T
6 |G24 | 210 | 310 | 230 | 250 T

Bang3: So sanh kiéu gen va kiéu hinh trén 4 chi thi phan tir RM6, RM240, RM252 va

RM451
Chi thi £ . .x . Uéc doan
phan tir So cathé¢ | Khang Nhiem Di hop Mitc dé chinh xdc (%)
RM6 24 22 2 0 91,67
RM240 24 16 8 0 66,67
RM252 24 20 2 2 83,33
RM451 24 12 12 0 50,00




Viéc xét nghiém PCR, sang loc cic cdy hdi giao mang gen khang, cac dong ndy ding
nhu 13 vat lidu lai v&i gidng tai tuc; tién trinh kéo dai dén BC,. Cac dong BC bat dau
thuan véi kiéu hinh va kiém tra véi viéc xét nghiém PCR ghi nhan trén thé hé BC,F,
khang dinh viéc hoi giao d& thanh cong, chuyén duoc gen muc tiéu tir gidng cho vao
gidng nhan mot cach on dinh. C6 20 dong duoc tuyén chon dé danh gia va chon loc tiép
tuc; dua cac dong nay sang so sanh so khai, so sanh hau ky va khao nghiém quéc gia .
Két qua mot s6 dong dat rat tt co thé dua vao san xuat trong twong lai.

4. Két luan

- Két hop phuorng phap chon tao giéng truyen thong va chi thi phan tir dé rat ngan thoi
gian chon giéng; 4p dung GRAMENE dé tim kiém nhiéu chi thi c6 lién két chat hon
trong viing gia dinh véi LOD >3,0. C6 7 chi thi phan tir mé&i duge ap dung, biéu thi da
hinh (4 caa sat: RM252, RM211, RM315, RM212.

- Kiéu hinh phan tich chong chiu sat 1a 0, 30, 100 ppm FeCl, trén dung dich dinh dudng
Yoshida. Két qua chu y€u dya trén chiéu dai twong doi cua ré (RRL) va d6 hoa nau cua
sat .

- Bé nghi chon loc tiép danh gia cac tinh trang c6 lién quan dén hiéu qua kinh té dé dua
vao san xuat.
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