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T61 xin cam doan dady la cong trinh nghién ctru cua toi, cac so li¢u, két qua néu
trong ludn an 1a trung thuc va chua dugc su dung dé bao vé bat ky mot luan an hay
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LOI CAM ON

Xin t6 long biét on chdn thanh

Gs.Ts. Nguyén Thi Lang va Gs.Ts. Bui Chi Biru di tan tinh hudng dan, gitp
d& t61 trong subt qua trinh thue hién dé tai ciing nhu hoan chinh luén an!

Xin chén thanh biét on

Quy thay c6 tham gia giang day 16p nghién ciru sinh nganh cong nghé sinh hoc
khoa 2015-2021 ciia co so dao tao Vién lua Pong bang song Ciru Long.

Anh chi va cac em trong Vién nghién ctru Nong nghiép cong nghé cao Pong
bang séng Ciru Long, Cong ty Cong Nghé Sinh hoc PCR d3 nhiét tinh gitp dd,
hd tro cic phuong tién, trang thiét bi va vat liéu nghién ctru dé thyc hién dé tai
nghién ctru nay.

Ban lanh dao Vién lua Déng bé“mg song Cuu Long, Ban Pao tao Sau dai hoc -
Vién Khoa hoc Nong nghiép Viét Nam, Phong Khoa hoc va Hop tac qubc té -
Vién laa Pong bing song Curu Long di giup d& va tao moi diéu kién thuén loi
cho t61 trong subt thoi gian hoc tap, thyuc hién dé tai va hoan thién luén 4n.

Sau cung 1a gia dinh di luén dong vién khich 1é, tao diéu kién vé thoi gian,
cong sirc va kinh té dé toi hoan thanh cong trinh nghién ctru nay.

To1 xin chan thanh cam on./.

Can Tho, ngay  thing ndm 2022

Tac giafluan an

Nguyén’Tr()ng Phuéc
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GbM: Giai doan ma

DPBSCL: Dong bang song Ciru Long

VKHTLMN: Vién Khoa Hoc Thuy Loi Mién Nam
KHKTNN: Khoa Hoc Ki Thuat Nong Nghiép
NN&SHUD: Nong Nghiép Va Sinh Hoc Ung Dung
STL: Sau thanh loc

Etal.: Cong tac vién

ABA: Abscisic acid

DNA: Deoxyribonucleic acid

SSR: Simple sequence repeat (microsatellite)
MAS: Marker assisted selection

CTAB: Cetyltrimethyl Ammonium Bromide
EDTA: Ethylenediaminetetra acetic acid

SDS: Sodium dedoxyl sulfat

RFLP: Restriction fragment length polymorphism
ALP: Amplicon length polymorphism

AFLP: Amplified fragment length polymorphism
SNP: Single nucleotide polymorphism

SES: Standard Evaluation System for Rice

EC: Electrical Conductivity

IRRI: International Rice Research Institute
PCR: Polymerase Chain Reaction

QTL: Quantitative Trait Locus

RM: Rice Microsatellite

HATRI: High Agricultural Technology Research Institute For

Mekong Delta



TT
1.1

1.2

1.3
1.4
1.5

2.1
2.2
2.3
2.4
3.1

3.2
3.3

3.4

3.5

3.6

3.7

3.8
3.9

vi

NOI DUNG BANG

Trang
D6 min 16n nhit (g/1) nhat dén ngay 14/3/2017 & mot sb tram &
ving Pong bang song CUu Long............ooevueeiiieeeiieeeiie e, 9
D6 min 16n nhét (g/1) dén ngay 14/3/2017 tai ving Hai song Vam
0ttt ettt et b e et et e enbeene s e ens 11
Kha ning chiu min cia cy trong & giai doan sinh truéng............ 15
Anh hudng ctia cac cap do man khac nhau 1én ning suat ciy trong.. 16
Sy twong quan giira s6 thé hé BC,F; vai ty I¢ kiéu gen caa dong
trién vong (nhan gen mong mudn) dugc dwa vao con lai BC.F, 43
Thanh phan dung dich dém ly trich DNA va TE buffer (pH = 8).. 47
Céc thanh phan cua gel polyacrylamide va agarose duoc sir dung 48
Tiéu chuan danh gia mic d¢ chiu mén cta ciy la.........cceeeveeennnne 55
Céc dong lua chiu mén tham gia thi nghi€ém..............ccccoeeeiinnnnnn. 58
S6 ngay séng sot & 3 ndong d6 man EC = 0dS/m, ndng ¢6 man
EC = 8dS/m va nong ¢6 man EC = 15dS/m trén 100 gibng lda........ 71
Moi trueong man vai EC =0, 8, 15dS/M.......covvviceeiieceecee e 82
Panh gia kiéu hinh gen chdng chiu man cua 100 gidng lda giai
AOAN 11O NOB.... ettt et 83
Tém tét qua trinh tao cac quén thé hoi giao dén thé hé BC; cho cac
EIONE 108 NERIBN UL, 87
Céc primers dugc danh gia trén 05 gidng IGa ding cho vat lidu
LB e 89
Sd lugng ca thé chon loc qua cac thé hé F; dén BCaFaevvvvvvvveeeiein, 96
S6 lugng ca thé chon loc qua cac thé hé F; dén BCsFy......uvaeee... 102
Sd lugng ca thé chon loc qua cac thé hé F; dén BCaFaevvvvvveeeeenn, 107

Panh gia tinh chdng chiu man duya trén phan tich két hop kiéu hinh
va kiéu gen trén quan thé BC3F, cua td hop OM6162/
POKKAII//OMBLB2...........cooceeeeeeeeesieieieeeseees s esessessasseesessenses s 119



3.10

3.11

3.12

3.13

3.14

3.15

3.16

Vii

Danh gia tinh chdng chiu min dwa trén phan tich két hop kiéu hinh
va kiéu gen trén quan thé BC3F, ctia to hgp OMCS2000/
POKKali//OMCS2000.........cccceiieiieiieiie et
Panh gia tinh chéng chiu mén dya trén phan tich két hop kiéu hinh
va kiéu gen trén quan thé BC3F, cua td hgp OM1490/
POKKalI//OMLA0........ccoe e
Ning suat va thanh phan ning suit cta bo so sanh vu Péng Xuan
2018-2019.. .. —————
Ning suat (tdn/ha) ctia bo dong lua trién vong tai 6 diém vy Pong
XUAN 2019-2020.......0ccciieieeie e se e re e
Cac chi s6 lién quan tinh 6n dinh va thich nghi cua cac dong lda
trién vong dua trén ning suat trong vu Pong Xuéan 2019-2020.........
Nang suat (tin/ha) cua cac dong Ila trién vong tai 6 diém trong vu
HE ThU 2019.. ..t
Céc chi s6 lién quan tinh 6n dinh va thich nghi caa cac dong Ita

trién vong dua trén ning suat trong vu Hé Thu 2019..........c.ccoeven...

121

123

138

139

140

144

145



TT
11

1.2

1.3
14

1.5
1.6
2.1
2.2
2.3
2.4
3.1
3.2

3.3

3.4

3.5

3.6

3.7

viii

NOQI DUNG HINH

So sanh sy xam nhap man nam 2016 va nam 2020 & cac tinh

Db thi so sanh d6 man 16n nhat dén ngay 14 thang 3 nim 2017
vUNG Ctra SONG ClrU LONG.....cvveveeiie e
Mat do xam nhap man tai Bong bang séng Cau Long........c.c.ceee....
Do thi thé hién do man 16n nhit dén ngay 14 thang 3 nim 2017
vUNQ hai SONG VAM CO..ocvviiiiieeie e
So d0 phuong phap 1ai hoi Qia0..........ccvveevrveeveeereeeereeeeeeee e
Gia tri trung binh cua gen phuc hdi qua ting thé hé hdi giao.............
Vat iéu bd Me GUoC ChUAN Do
KNG GUC IrEN CAY ME..eiiiiiiii et
So db quy tu gen saltol trén quan thé lai hoi giao thong qua MAS
Phan tich GGT trén quan thé 1ai & CAY 10a...........ccoveevvereveeerereenae,
Phan nhém di truyén cua 101 giéng khéac nhau trén lia moa............
Biéu d6 thé hién s6 ngay song st & EC = 8dS/m (A) va 15dS/m (B)
Cla 101 IONE 1A MUA. ...
Biéu d6 thé hién ty Ié séng sot ¢ giai doan trd ciia cac gidng lua
mua. Nong do mudi EC = 8dS /M......ov.ueveeeeeeeeeeeeeeeeeeeeeeeeeeee e,
San pham PCR cua chi thi phan tir RM 3252-S1-1 trén 101 giéng
chéng CHIU MAN......iiiiiiiiiiieeeeeee e
Db thi so sanh sy khac nhau vé ngay song sét gitta 3 ndng do min
EC = 0dS/m, nong d6 man EC = 8dS/m va néng d6 man EC =
Y0 ST 2
Két qua thanh loc man & cac nong do man EC = 0dS/m, nong do
man EC = 8dS/m va nong d6 man EC = 15dS/M.......cccccvvvvrvennene.
D6 thi so sanh sy khac nhau vé chiéu dai than giita 3 nong d6 man
EC = 0dS/m, ndng d6 man EC = 8dS/m va néng d6 man EC =

Trang

10
10

11
35
35
49
50
52
54
62
66

67

69

75

76

77



510 K571 TR
3.8 Do thi so sanh su khac nhau vé chiéu dai ré giira 3 nong d6 man EC
= 0dS/m, ndng d6 man EC = 8dS/m va nong d6 mian EC=15dS/m
3.9 Do thi so sanh su khac nhau vé trong luong kho than giita 3 nong
d6 man EC = 0dS/m, néng d6 man EC = 8dS/m va nong d6 man
O 5T 7 1 TR
3.10 Do thi so sanh su khac nhau vé trong luong kho ré giira 3 nong do

EC = 0dS/m, méi truong man EC = 8dS/m va moéi truong man EC

S LBAS M. —————————————
3.11 Anh dién di san pham PCR cuia c4c giong bé me véi marker
RIMI223. e
3.12  Anh dién di san pham PCR cuia c4c giong bé me véi marker
RMB252-S1-1..eiiiiiiiiiieie et
3.13  Anh dién di san pham PCR cua c4c gidng bé me véi marker
RIMILB24......cc oo e e
3.14 Anh dién di san pham PCR cua cé4c gidng bé me véi marker
RIMBAL2....co oo e e
3.15 Anh dién di san pham PCR ciia cac giéng bé me véi marker
RIMIASDS. ..ot e e e r e e e e e s
3.16  Anh dién di san pham PCR cua c4c giong b me véi marker
RMB L. s

3.17 San pham PCR cuia c4c gidng lua cao san tai locus RM223 lién két
v6i gene khang man trén nhidm sac thé s6 8, vi tri hai bang 220bp
va 200bp, trén gel agarose 3%.........ccccveveeieeieecie i

3.18 San phim PCR cua chi thi phan tor RM 3252-S1-1 trén 50 dong
lién két v6i gene khang min trén nhiém sic thé s6 1, vi tri hai bang
220bp va 230bp, trén gel agarose 3 %........cccveveeveeiieiieie e

3.19 San pham PCR cua 36 dong hdi giao BC, cua
OM1490/Pokkali//OM1490 lién két véi marker RM223...................



3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

San pham PCR cua chi thi phan tir RM3252-S1-1 trén 36 dong
BC;F, cua quan thé OM1490/ Pokkali//OM1490 trén gel agarose

San pham PCR cua chi thi phan tir RM223 trén 53 dong BCsF, trén
quan thé OM1490/Pokkali//OM1490 trén gel agarose 3%......

San pham PCR cua cic giéng lta cao san tai locus RM223 lién két
v6i gene khang min trén nhidm sic thé sb 8, vi tri hai bang 220bp
va 200bp, trén gel agarose 3%0..........ccoeveeiiieiieeiieie e
San pham PCR cua chi thi phan tir RM 3252-S1-1 trén 50 dong

lién két voi gene khang man trén nhiém sac thé s 1, vi tri hai bing
220bp va 230bp, trén gel agaroSe 3%0.......ccccvevereieereiiesiesieeeesieaneas
San pham PCR cua chi thi phan tir RM3252-S1-1 trén 50 dong lién
két v6i gene khang man trén nhiém sic thé sb 1, vi tri hai bang
220bp va 230bp, trén gel agaroSe 3%0.......cccveverieiieeieiesieseeeesie s
San pham PCR cua 50 dong hdi giao BC, cua
OMCS2000/pokkali//OMCS2000 lién két voi marker RM223..........
San pham PCR cua chi thi phan tir RM 3252-S1-1 trén 50 dong
BC3F; cta quan thé OMCS2000/ Pokkali// OMCS2000 trén gel
AGATOSE VO NONE QO 3%
San pham PCR cua chi thi phan tir RM223 rén 50 dong BC3F, caa
quan thé OMCS2000/ Pokkali//OMCS2000 trén gel agarose

San pham PCR cua chi thi phan tir RM223 trén 50 dong lién két
v6i gene khang man trén nhiém sic thé s6 1, vi tri hai bang 200bp
va 220bp, trén gel agarose 3%.........ccocveveiiniiniiiiee e,
San pham PCR cua chi thi phan tir RM3252-S1-1 trén 50 dong

lién két v6i gene khang min trén nhiém sac thé s6 1, vi tri hai bang
220bp va 230bp, trén gel agaroSe 3%0.......cccccvveerereniienenienie e
San pham PCR cua 35 dong hoi giao BC, cua

100

100

103

104

105

105

106

107

109

110
111



3.31

3.32

3.33

3.34

3.35

3.36

3.37

3.38

3.39

3.40

3.41

xi

OM6162/pokkali//OM6162 lién két voi marker RM223....................
San pham PCR cua 35 dong hoi giao BC, cua
OM6162/pokkali//OM6162 lién két voi marker RM3252-S1-1.........
San pham PCR cua chi thi phan tir RM 3252-S1-1 trén 100 dong
BC4F, cua quan thé OM6162/ Pokkali// OM6162 trén gel agarose

San pham PCR cua chi thi phan tir RM223 trén 100 dong trén 100
dong BC,F, ciia quan thé OM6162/ Pokkali// OM6162 trén gel
AGANOSE 30ttt
Két qua thanh loc man trén quan thé lai hoi giao OM6162/Pokkali/
OM6162 trén hai ndng d6 min khac nhau, tai EC = 8dS/m va EC =

Két qua thanh loc min trén quan thé lai hoi giao
OMCS2000/Pokkali// OMCS2000 trén hai ndng d6 man khéac
nhau, tai EC = 8dS/m va EC = 15dS/M.......ccoceivviiiiiiie e
Két qua thanh loc man trén quan thé lai hdi giao OM1490/Pokkali/
OM 1490 trén hai ndong d6 min khac nhau, tai EC = 8dS/m va EC =

Su da dang di truyén cac gen tir bé me ctia quan thé lai hoi giao
OM6162/Pokkali//OM6162 trén nhidm sdc thé $6 1......ccoovrrerrennne.
Sy da dang di truyén cac gen tir bd me ctia quan thé lai hoi giao
OM6162/Pokkali//OM616 trén nhi€m sic thé $6 8..........coooerrunnne.
San pham PCR cua RM223 trén nhiém sic thé sb 8 trén quan thé
OMG6162/POKKali//TOMBLE2..........coecvveeieeee e
San pham PCR cua RM344 trén nhidm sic thé sb 8 trén quan thé
OMG6162/POKKali//TOMBLE2..........coocvveeeeeee e
San Pham PCR cua quan thé phan ly véi chi thi phan tir RM 3252-
S1-1. Vi band hinh cua me P1: 230 cha (P2) = 220 bp. Con lai

111

112

113

116

117

118

126

127

127

128

128



3.42

3.43

3.44

3.45

3.46

3.47

3.48

3.49

3.50

3.51

3.52

Xii

San Pham PCR cua quan thé phan ly véi chi thi phan te RM 24 V6i
band hinh ciia me P1: 230 cha (P2) = 220 bp. Con lai BCsFs.........
Sy da dang di truyén cac gen tir bd me ciia quan thé lai hoi giao
OM1490/Pokkali//OM 1490 trén nhiém sic thé $6 L.......c.ccovvevvennnnes
San Pham PCR cua quan thé phan ly vai chi thi phan tr RM 223
Véi band hinh cia me P1(OM1490) = 200bp cha P2 (Pokkali )=
220 bp. Conlai BC3Fa...ouviie e
San Pham PCR cua quan thé phan ly vai chi thi phan tir RM 344
Véi band hinh cua me P1(OM1490) = 200bp cha P2 (Pokkali ) =
220 bp. Conlai BCsFa. .o

Sy da dang di truyén cac gen tir bd me ctia quan thé lai hoi giao
OM1490/Pokkali//OM 1490 trén nhiém sdc thé s 8.......cocvvrereennccne.
San Pham PCR cua quan thé phan ly véi chi thi phan tt RM24
Véi band hinh caa me¢ P1 (OMCS2000): 230 cha P2 (Pokkali) =
220 bp. Conlai BC3Fa. ..o
San Pham PCR cua quan thé phan ly vai chi thi phan tir RM 3252-
S1-1 Vi band hinh cua me P1 (OMCS200) = 230bp cha P2
(Pokkali) =220 bp. Conlai BC3Fz....ooviiviiiiieieciee
Su da dang di truyén cac gen tir bd me ciia quan thé lai hdi giao
OMCS2000/Pokkali//OMCS2000 trén nhiém sdc thé s6 1.............
San Pham PCR cua quan thé phan ly véi chi thi phan tc RM 223
Vi band hinh cia me P1 (OMCS2000) = 200bp cha P2 (Pokkali) =
220 bp. Conlai BCaFa. .o

San Pham PCR cua quan thé phan ly véi chi thi phan tir RM 344
Vi band hinh cua me P1 (OMCS2000) = 200bp cha P2 (Pokkali) =
220 bp. Conlai BCaFa. .o,
Sy da dang di truyén cac gen tir bé me ciia quan thé lai hoi giao

OMCS2000/Pokkali//OMCS2000 trén nhidm sic thé 6 8................

129

130

131

131

132

133

134

134

135

136

136



3.53

3.54

3.55

xiii

A : Phan nhom kiéu gen trén 14 gibng lGa; B: Phan nhém theo moi

Hinh anh dong lta lai trién vong vu Hé Thu 2020 tréng tai Trai
gidng Vién nghién ciru Nong nghiép cong nghé cao PBSCL
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MO PAU
1. Tinh cép thiét caa dé tai

Cay lta (Oryza sativa L.) la mot trong nhirng cay luong thuc quan trong trén
thé gi6i cung cip ngudn niang luong chinh cho mot nira dan sé trén thé gisi. Trong
d6, & chau A, hon 90% san luong lua dugc san xuat va tiéu thy theo Nirmala
Bandumula (2017) [66].

LGa gao la mét trong nim loai luong thyc (laa nude, IGa mi, ngd, san, khoai
tdy) quan trong cung cap cho con nguoi, chiém hon mot phan ba lwong thuc trén thé
giéi. O chau A, 1a gao duoc coi 1a cay luong thuc quan trong nhat. Chién lugc phét
trién cua thé gidi sé tap trung vao cac nodi dung nhu sau: (1) thich ung su thay doi
khi hau, (2) cai tién ning suat vuot tran, (3) tao nén tang da dang di truyén. Bé lam
dugc diéu Ay, nguoi ta phai thuc hién nghién cau trinh ty genome, xay dung quy
gene (genetic stocks), va cai tién phuong phap danh gia kiéu hinh. Viéc dau tu
nghién ctu tap trung vao cay lda chéng chiu diéu kién bat loi nhu man, khd han,
chdng chiu sdu bénh nhu vay can phai duoc chuan bi. Sang loc 100 dong IGa chiju
min dugc thuc hién béi Nguyén Thi Lang va Hoang Thi Ngoc Minh (2006) [15].

Tuy nhién, bién d6i khi hau gay ra hiéu ting nha kinh, nhiét ¢6 khéng khi am
dan 1&n, han han gay nhidm man & cac ving thiéu nudc va sy xam nhap & ving ven
bién. Nudéc bién xam nhap vao dat lién ngay cang nhanh, gay hau qua nghiém trong
Ién viéc san xuat lGa gao & Viét Nam ciing nhu cac nudc khac trén thé gisi, dac biét
1a ving DBdng bang séng Ctru Long theo Nguyén Thi Lang va ctv (2016) [16]. T
cubi nam 2014 dén 2016, do tac dong cua hién tuong thoi tiét El Nino, cac tinh khu
vuc Nam Trung bo, Ty Nguyén va Bong bang séng Ciru Long phai chiu tac dong
nang né boi han han ciing nhu xdm nhap man 1am cudc séng cua khoang hon hai
triéu dan bi dao 1on, hang tram nghin ha I0a bi thiét hai.

Vén dé& dat man cé thé giai quyét bang nhiéu bién phap nhu: Cai tao dat, ding
hoa chat va thay loi dé rira man. Nhung viéc nay rat ton kém, kho thuc hién &

nhitng qudc gia cham phét trién. Vi vay, can nghién ctu phat trién gidng cay trong



chbng chiu min bang nhitng phuong phap khac dé dat nhiéu hiéu qua va tiét kiém
chi phi. Theo Bui Chi Buru va Nguyén Thi Lang (2007) [1] cho ring chién lugc tao
chon gidng chéng chiu min va canh tac mua vu thich hop xem nhu 14 cach 1am kinh
té va cd hiéu qua nhat dé gia ting san lwong lGa & ving nhiém man. Do d6, viéc
chon tao gidng lta chéng chiu man duoc thuc hién bang k¥ thuat tng dung chi thi
phan tir 13 wu tién hang dau, boi tiét kiém chi phi nghién ctu, rat ngin thoi gian
nghién ctru va d6 thanh cong twong ddi cao.

Vi thé, dé tai “Ung dung chi thi phan t# dé nghién cizu chen giéng chéng

chiu man trén qudn thé 10a tgi Pong bang séng Ciru Long” duoc thyuc hién.
2. Muc tiéu caa dé tai

- Tuyén chon va xac dinh vat liéu b me va dong trién vong béng chi thi phan
ttr phuc vu cho cai tién giéng chiu man.

- X4c dinh kiéu gen va kiéu hinh thich nghi véi ving bi xdm nhap min ¢ dong
bang séng Ctru Long.

- Xac dinh dong con lai vu viét trong quan thé hoi giao ¢ kha ning chiu man

¢ giai doan ma.
3. Y nghia khoa hoc va thyec tién ciia dé tai
3.1. Y nghia khoa hoc

- Xac dinh ngudn vat liéu di truyén mang cac gen chong chiu min trong qué

trinh lai tao.

- Khai thac c¢6 hiéu qua chi thi phan tir & phat hién gen dich chdng chiu min
trong quan thé con lai dang phan ly va 6n dinh dong con lai théng qua hoi giao dé
kiéu gen cua cac dong con lai mang gen dich chiu min trd thanh trang thai dong

hop ttr.



3.2.Y nghia thyec tién

- Chon gibéng lta mang gen chong chiu min phuc vu san xut lta tai DPBSCL.
Tuyén chon duoc 13 dong la trién vong chdng chiu min mang gen Saltol o thé hé
BC;F; bao gdm cac dong: dong sé 1: BCsFs-11, 2: BCsF3-40, 3: BCsFs-51, 4:
BCsF3-52, 5: BCsF3-16, 6: BC3F3-18, 7: BCsF3-34, 8: BC;F3-48, (clia quan thé
OM1490/Pokkali //0OM1490) va cac dong 9: BCsF3s-11, 10: BC3F3-16, 11: BC;Fs-
34, 120 BCsF3-39 va  13:  BCsFs48 (Tu  t6  hop  lai
OMCS2000/Pokkali//OMCS2000)”.

- Khai thac noi dung chon gidng chdng chiu min nhd chi thi phan tir va quan
thé hoi giao 1am rt ngin qua trinh cai tién gidng lua cao san chiu man & giai doan
ma.

4. P6i twong va pham vi nghién ctru ciia dé tai

4.1. Pbi twong nghién ciru

Déi teong nghién ciru cua dé tai 1a tp doan giéng lta mua, tip doan giéng lta
cao san & dong bang song Ciru Long.

4.2. Pham vi nghién ciu

Pham vi chuyén mon:

Pham vi nghién ciru ctia dé tai 1 xac dinh kiéu hinh, kiéu gen chéng chiu min
cua bd giéng lia mua cao san dugc tréng tai cac tinh PBSCL, ¢ giai doan ma, co
kha ning thich nghi rong va 6n dinh vé ning suét.

Pia diém nghién ciu:

Thu thap bd lta mua tai cac vung tréng lia mua cta 10 tinh PBSCL. Dé tai
duoc tién hanh tai phong thi nghiém Cong ty cong nghé sinh hoc PCR; phong thi
nghiém, hé théng nha ludi, nha kinh va 16 dat thi nghiém cta Bo mon Di truyén

gidng va B mon Di truyén, chon gidng — Vién lta PBSCL tir 06/2015 — 09/2018.



Phong thi nghiém, hé thdng nha ludi, nha kinh va 16 dat thi nghiém cua Vién
Nghién Ctru Nong Nghiép Cong Nghé Cao DBSCL tir 06/2015 — 09/2021.
5. Tinh méi ciia dé tai

Dé tai cung cip thong tin di truyén va vat liéu khoi dau 1am bd me trong lai
tao giéng Iaa chiu man.

banh gia cac gen chéng chiu man con hiéu luc tai PBSCL.

Bén canh, dé tai thyc hién nham chon tao gidng laa chong chiu min, dé tai con
chu trong dén niang suat, pham chat va thoi gian sinh trudong phu hop. Pay la diéu
kién quyét dinh dé cac san pham gidng lta co thé tng dung va phat trién rong khi
dé tai hoan thanh.

Dé xuit phuong phap lai tao hdi giao cai tién st dung tng dung chi thi phén tir

dé rat ngan thoi gian chon tao gidng chiu mén, qui tu gen khdng min cia cay lua.



CHUONG 1
TONG QUAN TAI LIEU VA CO SO KHOA HQC CUA PE TAI

Theo théng ké cia FAO (2010) [36], ciy laa dugc trong trén khip thé giéi
nhung nhiéu nhét 1a ¢ chau A. Tong san luong gao thé giéi ndm 2016 dat 4930

triéu tan. Trong do, téng san lugng gao cua chau A du bao dat 446,2 triéu tan.
1.1. Tinh hinh xdm nhip méin
1.1.1. Trén thé gii

Theo tinh toan ciia Zhang va Peng (1996) [89] dén nam 2030 san luong lua
cta thé gidi can phai dat 800 triéu tan méi co thé dap img dugc nhu cau luong thuc
clia con nguoi [89]. Vi tinh hinh dén sb ting nhanh, thé gidi s& phai doi mat véi
nguy co thiéu lwong thyc. Theo mot nghién ciru ciia Lobell, dén nim 2030 san
luong luong thuc & chau A s& giam khoang 10%, dic biét 1a san pham lta gao theo
Lobell, D. B va M. B. Burke (2008) [60]. Nguyén nhan ning suit va san luong lta
gao giam di do anh huong bai thién tai, sdu bénh va cac yéu t6 moi trudng. Trong
d6, yéu t6 dang cht ¥ 13 hién tuong dat nhiém man. Trén thé giéi, dat trong trot bi
anh huong min ude khoang 397 triéu ha, chiém khoang 1/3 tong dién tich dat canh

tac theo Chen, S. va ctv (2001) [32].

D6 min cta dat 13 mot khé khan 1au dai va lan rong trén chin trdm tri¢u ha
trén khap thé gioi theo Singh, A. (2022) [76]. Cac b&o cao gan diy cho thay rang
hon mot ty ha d4t bi anh huong boi dd man cua dat va lién tuc lan rong. Bao céo da
ghi nhan xAm nhap min dang gia ting hon hai triéu ha mdi nam. Tinh trang nhiém
min dat dang gia ting trén todn cau va mé rong ra hon 100 qubc gia theo Singh, A.
(2022) [76].

Thiét hai trong nong nghiép do min rat khé danh gia nhung udc tinh 1a dang
ké va dy kién sé& tang theo thot gian. Xam nhdp man dac biét phé) bién rong rai ¢ cac
ving kho han va ban kho can, noi san xuét trong trot yéu cau c¢6 cac cong trinh thuy

loi. it nhat 20% dién tich dat canh tac bj anh huong béi man, véi mot sd wdce tinh



cao nhat co thé dat 50%. Xam nhap man lam gidm dién tich tudi ciia thé gi61 khoan
1-2% mdi nam, danh khé khan nhét & céc vung kho han va ban khé han theo Chen,
S. va ctv (2001) [32]. Trong khi dé, dan sb thé gidi tiép tuc ting tong dién tich dat
canh tac duong nhu da chitng lai. Do d6, can thiét phai ting san xuat luong thuc

bang cach ting ning suit trén mot don vi dién tich.

Tinh trang xAm nhdp min xay ra ¢ nhiéu khu vuc trén thé giéi. Trudng hop
cuc doan nhét cia xam nhip man xdy ra & mot sb song cua Uc. Tai chau Au, qua
trinh xam nhdp man tai cac con song do cac hanh dong cia con nguodi dang ngay
cang tré nén toi t& hon. Tinh trang xAm nhap min song 12 mot van dé 16n & Tay Ban
Nha giy thiéu nudc ngot va dang ké. Tai cac viung dong bang song Ebro, do dic
diém cua dét va cac hoat dong ndng nghi€p, d0 mdn cua cac con song cao hon & Uc,
nhung viéc bao ton cac con song khong nam trong sd cac vu tién hoat dong quan 1y
tai nguyén nudc vi vay nhiing van dé nay van khong duoc giai quyét. Khu vuc
Murcia 13 khu vuc ban kho can noi thuy logi 1a hoat dong phé bién va cac con song
bi nhiém man 13 két qua cua viéc khai thac qua mirc cac ngudn tai nguyén nudec.
Tinh trang luong mua thép hon, han han toi t& hon, tiéu thu nhiéu nudc hon s&

khién d§ mdn & cac con song tang cao trong khu vuc Pia Trung Hai.

X4m nhap man 13 phé bién rong rii trong nong nghiép tudi tiéu, dic biét 1a cac
nude chau A va chau Phi ¢ dién tich dat 16n bi anh huong & An Do va Trung Qubc
va ti 18 16n dat dugc tudi tiéu bi anh huong ¢ Argentina, Ai Cap, Iran, Pakistan va
M¥.

1.1.2. Tinh hinh mdn 6 Pong bing song Ciru Long

Ddng bang séng Ctru Long 14 noi ¢6 luong dat dai mau md, khi hau 6n hoa, hé
théng séng sudi, kénh rach day dic, nén rat thuan loi cho phat trién ndng nghiép.
Véi dién tich chi chiém 12% tong dién tich tu nhién ca nuéc, bao gom 13 tinh va
thanh phé véi s6 dan trén 17 triéu nguoi, Pong bang séng Ciu Long hang nim
dong gop dén 27% GDP véi 90% s6 luong gao xuat khau theo Paik, S va ctv (2020)

[67]. Bong bing sdng Ciru Long ciing dang dam nhan vai trd quan trong vé bao



dam “an ninh luong thyc” cia dat nwdc va ¢ mac nhit dinh “an ninh lvong thuc”
cho khu vuc va thé gigi. Tuy nhién trong nuéc ta, Dong bang séng Ciru Long 1a noi
c¢6 dia hinh thap, nhiéu noi cao trinh chi dat tir 20-30cm so véi mat nudce bién, c6
duong bo bién dai nén dugc danh gia 1a khu vuc chiu anh huong manh mé va

nghiém trong nhat cua bién doi khi hau theo Schneider va ctv (2020) [73].

Trong nhitng nim gan day, tinh trang xdm nhap man dién ra manh mé hon. Cu
thé theo thong ké cia Trung Tam Khi twong Quéc gia, tinh trang xam nhap man tir
nam 2016 dén 2020 dién ra gay gat. Néu nhu dot xam nhap min nam 2016 duoc
xem 1a dot nhiém min Ky luc, 100 nim mdai lap lai, thi mua kho nam 2020 da pha
v moi Ky luc truée d6. Péu dé chung to, bién doi khi hau lam anh hwong rat
nghiém trong trong san xuit mia mang cia ba con néng dan, dic biét 1a ba con
ndng dan tréng lua o cac tinh PBSCL. Du bao cac dot nhiém man 16n s& xuat hién

trong twong lai gan.

S0 sanh xam nhap man 2015 va 20206 BBSCL TR _"
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(Nguon: Trung tam Dur bdo Khi tirong Thuy van Quoc gia 2020) [20]

Hinh 1.1. So s&nh sw xdm nhdp man nam 2016 va nam 2020 ¢ cac tinh DPBSCL
Hién trang xadm nhap man viing ctira séng Cru Long tir dau mua kho dén gita
thang 3/2017, 6 man xuat hién 16n nhét so véi cung ky (CK) nam 2016 tai mot s6
tram dién hinh viing ctra séng Ciru Long nhu dudi day:
Tai Vam Kénh, trén séng Cira Tiéu: d6 man 16n nhat dén ngay 14/3/2017 dat
23,5g/1 0 véi cling Ky nam 2016 (23,6g/1) thap hon 0,1 g/1.



Tai Vam Gidng, trén sdng Cua Tiéu: d6 man I6n dén ngay 14/3/2017 dat 3,6
g/l so véi cung ky nam 2016 (10,4g/1) thap hon 6,8 g/1.

Tai Xu&n Hoa, trén sdng Cura Tiéu: do man Ién dén ngay 14/3/2017 dat 0,6 g/l
s0 V&i cling Ky nam 2016 (4,5g/1) thap hon 3,9 g/l.

Tai Binh Dai, trén séng Cira Pai: d6 man 16n nhat dén ngay 14/3/2017 dat
25,6 g/l so véi cung ky nim 2016 (27,0g/1) thdp hon 1,4 g/l.

Tai Loc Thuan, trén séng Cira Pai: d6 man I6n nhat dén ngay 14/3/2017 dat
14,29/l so vai ciing Ky nam 2016 (16,8 g/1) thap hon 2,6 g/1.

Tai Giao Hoa, trén séng Cira Pai: d6 man I6n nhat d&én ngay 14/3/2017 dat 3,2
g/l 5s0 véi cling ky nam 2016 (8,5g/1) thap hon 2.5 g/1.

Tai An Thuén, trén song Ham Ludng: d6 man 16n nhat dén ngay14/3/2017 dat
29,0 g/l so véi cung ky nam 2016 (31,5g/1) thap hon 2.5 g/l.

Tai Son DPéc, trén song Haim Ludng: 6 man 16n nhat dén ngay 14/3/2017 dat
13,1 g/l so véi cung ky nim 2016 (27,4g/1) thap hon 14,3 g/l.

Tai Bén Trai, trén séng Co6 Chién: do man 16n nhat dén ngay 14/3/2017 dat
25,2 g/l so véi cung ky nam 2016 (29,3g/1) thip hon 4,1 g/1.

Tai Tra Vinh, trén sdng C6 Chién: d6 man 16n nhat dén ngay 14/3/2017 dat
9,6 g/l so véi clng ky nam 2016 (14,6g/1) thap hon 5,0 g/1.

Tai Tran D&, trén sdng Hau: do man 16n nhat dén ngay 14/3/2017 dat 20,3 g/l
s0 V6i cling ky nam 2016 thap hon 7,0 g/1.

Tai Pai Ngdi, trén sdng Hau: do man 16n nhat dén ngay 14/3/2017 dat 7,2 g/l
s0 V6i cling ky nam 2016 thap hon 6,5 g/1.



Bdng 1.1. P¢ man lén nhdt (g/1) nhdt dén ngay 14/3/2017 ¢ mgt sé tram & ving
Pong bang sdng Ciru Long

TT Tram Séng K/c tir Po min lén nhat | Sosanh
bién (km) | (g/1) dén ngay 14/3 | 2016 (+)
2016 2017 ting (-)
giam
1 |VamKenh | Cua Triéu 4 23,6 23,5 -0,1
2 | VamGiong | Cura Triéu 27 10,4 3,6 -6,8
3 | XuanHoa | Cira Triéu 43 4,7 0,6 -3,9
4 | Binh Dai Ctra Dai 8 27 25,6 -1,4
5 | Loc Thuan | Cira Dai 20 16,8 14,2 -2,6
6 | Giao Hoa Ctra Dai 38 8,5 3,2 -2,5
7 An Thuan Ham Ludng 5 31,5 29,0 -2,5
8 | Sonbdc Ham Ludng 24 27,4 13,1 -14,3
9 | Bén Trai Co Chién 6 29,3 25,2 -4.1
10 | Tra Vinh Co Chién 26 14,6 9,6 -5
11 | Tran Pé Séng Hau 6 27,3 20,3 -7
12 | Pai Ngai Soéng Hau 33 13,7 7,2 -6,5

(Nguon: Vién khoa hoc thuy loi Mién Nam, 2017)

Tinh trang XAm nhap min tac dong tiéu cuc dén san xuat néng nghiép cua
vung. Vao mua khé, anh huong caa nhiét do trung binh ngay cang tang s€ lam nhu
cau nudéc tieu ding va nhat 1a nhu cau nudc tudi cho cay trong ting 1én, trong khi
nudc tir thugng nguon do vé khéng nhiéu, két hop véi muc nude bién ngay cang
dan cao, khi thay triéu 1én, nuéc bién theo cac con sdng vao siu trong dat lién lam
kha nang xam nhap man, gay kho khin cho hoat dong san xuat néng nghiép. Bai 18
khi bi ngap man kéo dai, dat s& bi chua man (do bi nhiém man, phén sunfuat bi rua
tro6i), 1am thay doi tinh chat co — ly hda thd nhudng va cac chat dinh dudng, tir 6
anh huong téi cay trong, nhat 1a laa nude (nhu 1am khé héo 14, chét cay), anh huong
xau dén nang sut va chat lwong nong san thu hoach. Xam nhap man s& bién nhiéu
vung dong bang tir nudc ngot tré thanh nudc lg. Theo du bio, vao nim 2050,

khoang 45% dién tich cia Pong bang séng Ctru Long c¢6 nguy co nhiém man cao,
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nang sut l0a ¢ kha ning giam 9%, dién tich trong l0a sé& bi thu hep dang ké. Ciing
theo du bao, néu nuéc bién dan cao 1m thi 70% dién tich cua ving bi xdm nhap

man, mat khoang 2 triéu ha dién tich dét trong lda.

Do min 1ém nhit dén ngay 14 thing 3 nim 2017

“?’(""’ vung Cira song Cuu Long
nCK 2016 m2017
)
30.0 7 .
] ¢ ) )
250 ) ; :
200 7 2
15.0 7% :
10.0 7
50 : i 7 Y
0.0 . B— 8 =% &z L) L]
= 2 2 - 5 2 5 2 g £ & % 8
S & 2| ¥ = |3 B|£ S )
< ® |3 F gl*"® 5|8 | € FF
= H = = 2 = = # = = = (1
- > - -
8 Cua Titu S Coa Dot S, Him Lutag 5. €O Chign Sone Hm

Hinh 1.2. Do thj so sanh dp man lén nhdt dén ngay 14 thang 3 niam 2017 viing
Cira song Caru Long

(Nguon: Vién khoa hoc thaiy loi Mién Nam, 2017)

Theo Bo Tai nguyén va Méi truong cong bd, bién doi khi hau va nudc bién
dang s& 1am PBong bang séng Ciru Long ngap chim tir 19 — 38% néu muc nudc bién
dang thém 1m. Trong khi d6 dy b4do muc nudc bién s& ding cao 33cm vao nim
2050 va 1m vao nam 2100. Nhu vay, muc nudc bién dang s& lam giam dién tich
ndng nghiép noi chung va dién tich lGa ciia ving néi riéng (Tong cuc Thay loi Mién

Nam, 2016).

>arm nhap rman tai dong bhang song Cona Long

1O vire ow s 1ile seg Tion
AL OB fomy

e cdm wlig thude shog Wi
BE-BO My

Hinh 1.3. M4t dp xam nhdp man tgi Pong bang séng Ciru Long
(Nguon: Téng cuc Thay lgi Viét Nam, 2016)
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Hién trang xAm nhap min ving hai séng Vam Co6 tir dau mua kho dén giira
thang 3/2017, d6 man xuét hién 16n nhat so véi cung ky nam 2016 tai mdt sb tram
dién hinh nhu duéi day:

Tai Cau Noi, trén dong chinh séng Vam Co6: d6 man 16n nhat tir dau mua kho
dén ngay 14/03/2017 dat 13,6g/l; so voi cung ky nim 2016 (20,3g/l) thip hon
6,7g/l.

Trén song Vam Co Dong, tai tram Bén Ltrc: 36 man 16n nhét dat 1,1g/1 so voi
cung ky nam 2016 (9,7g/1) thap hon 8,6g/1.

Trén song Vam Coé Tay, tai tram Tan An: d0 man lon nhét dat 0,4¢g/1 so voi

cung ky nam 2016 (8,1g/1) thap hon 7,7g/1.
Bing 1.2. P min l6n nhit (g/l) dén ngay 14/3/2017 tai viing Hai séng Vam Co

STT Tram Song, rach  Khoing PO min lén nhatdén  Sosanh

cach twr ngay 14/3(g/l) voi 2016

bién (km) 2016 2017 ting (+)

giam (-)
1 CauNoi  Vameco 30 20,3 13,6 -6,7
2 BénLuc V.C.DPong 67 9,7 1,1 -8,6
3  TanAn V.C. Tay 78 8,1 0,4 7,7

(Ngué‘n.' Vién khoa hoc thuy loi Mién Nam, 2017)

PO min 16n nhit dén ngay 14 thang 3 nim 2017

25 1 vung hai song Vam Cé
20.3
20 4 *
15 13.6
T T e
|:|:|:|:| 9.7
10 - L B B B 8.1
|:|:|:|:|
[ Tl e
(R
5 - i y
H00 0500, : 0.4
0 ATRTATEY I I

Cau Nb6i Song Vam c6  Bén Lirc Song V.C. Pong  Tan An Song V.C. Tay

= CK 2016 1.2017
Hinh 1.4. Dé thi thé hién dp min I6n nhit dén ngay 14 thing 3 niam 2017 viing
hai song Vam Co
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Nhin chung, tir cudi nim 2015 dén thang 6/2016, cac tinh Ddng bang séng
Cuu Long da phai hung chiu nhiéu dot thién tai nhu han han, xdm nhdp man
nghiém trong. Han han va xdm nhap man da lam thiét hai gén 139.000 ha lua trong
vung, trong d6 hon 50% dién tich bi pha huy hoan toan, thiét hai khoang 9,3 tri¢u
USD. Ca Mau, Kién Giang, Bén Tre, Bac Liéu la nhirng tinh c6 dién tich lua bi thiét
hai 16n nhét. Ddng thoi, khoang 400.000 ho gia dinh (1,5 triéu ngudi) bi thiéu nuée
ngot. Udc tinh téng thi¢t hai trong mua han-xam nhidp man 2015-2016 & toan
DBSCL Ia khoang 326,2 tri€u nguoi, trong dé Kién Giang, Ca Mau va Bac Liéu la
cac tinh bi anh hudng ning nhat: thiét hai khoang 188,7 triéu nguoi theo Nguyen, C.
T.,Ha, H. N., & Tran, T. T. (2020) [65].

Tinh trang xdm nhap man trong ndm 2019-2020 twong duong véi nam 2015—
2016 va han han nam 2019-2020 tham chi con nghi€ém trong hon dot han han ky luc
trong ndm 2015-2016. Han han, xdm nhap man & Pong bang séng Ciru Long nim
2019 dién ra sém hon thuong 1¢, tir cudi thang 11, so voi thang 01 nam 2020. Tinh
dén thang 1 nam 2020, c6 nhitng khu vyuc man xam nhép sau vao dat lién t&i 70 km,
nhu nhitng ving & Bén Tre, Tién Giang, mot phan Séc Trang va Bac Liéu, Ca Mau,
Kién Giang, Tra Vinh va nhiing noi khéac trong dot han-man nam 2019-2020, anh
huong dén gan 100.000 ha lGa, 30.000 ha cay an trai & dong bing song Ctru Long.
Bén canh d6, c6 khoang 100.000 ho dan c6 nguy co thiéu nudc may, udc tinh thiét
hai vé kinh té s& 16n hon dot han - min 2015-2016, thiét hai khoang 346,3 triéu
nguoi theo Nguyen, C. T., Ha, H. N., & Tran, T. T. (2020) [65].

1.2. T4c hai ciia dit min dén cay hia

1.2.1. Tdc hai ciia dit mén

Cay tréng thé hién mot loat cac phan tng dudi tac dong cua man. B§ man
khong chi 1am giam san luong nong nghiép ctia hau hét cac loai cy trong ma con
anh huong dén cac dic tinh Iy hoa cua dat va can bang sinh thai cua khu vuc. Céc
tac dong cua dd min bao gém - nang sut ndng nghiép thap, loi nhuan kinh té thap
va x6i mon dit theo Wang, F., C. va ctv (2016) [83]. Anh hudng ctia dd min 1 két
qua cua nhirng tuong tac phtc tap gitta cac qua trinh hinh thai, sinh 1y va sinh héa
bao gé)m su nay mam cta hat, sy phat trién cua thuc vat va su hép thu nude va chat
dinh dudng [83]. P6 man anh hudng dén hau hét cac khia canh cta sy phat trién cua

thuc vat bao gom: sy ndy mam, sinh truong va phat trién sinh san. D6 mén cua dat
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gay ra doc tinh ion, stress tham thau, thiéu chit dinh dudng (N, Ca, K, P, Fe, Zn) va
stress oxy hoa ddi vai cay trong, do d6 han ché su hat nude tir dat [83], theo Xiao,
C.,J. vactv (2016) [85]. 6 min cua dat lam giam dang ké sy hip thu phdt pho (P)
ctia thue vat vi cac ion phdt phat két tia véi cac ion Ca [83], [85]. Mot sé nguyén
td, chéng han nhu natri, clo va bo, c6 tdc dung doc hai cu thé ddi véi thue vat. Su
tich tu qua nhiéu natri trong thanh té bao c6 thé nhanh chong din dén stress thim
thau va chét t& bao [83]. Thyuc vat nhay cam véi cic nguyén td nay co thé bi anh
huong & nong do mubi twong ddi thap néu dat chira di nguyén té doc hai. Vi nhiéu
mudi cling la chat dinh dudng thuc vat, néng do mubi cao trong dét c6 thé 1am dao
16n su can bang dinh dudng trong ciy hodc can tré su hap thu mot sé chat dinh
dudng. PO min ciing anh huong dén quang hop chi yéu thong qua viéc giam dién
tich 14, ham luong diép luc va d6 din khi khong, va & mirc d6 thap hon thdng qua
viéc giam hiéu qua cua hé théng quang II [75], [85]. P6 min anh hudng x4u dén sy
phét trién sinh san bang cach tao vi bao tir va kéo dai nhi hoa, ting cuong qua trinh
chét té bao theo chuong trinh & mot sb loai mo, su phat trién khong day dii cia non
va gia di ciia phoi thy tinh. M6i trudng sinh truéng nhiém man giy ra nhiéu anh
huong x4u dén su phat trién cia cdy trong, do tiém ning tham thau cua dung dich
dat thap (stress tham thau), cac hiéu tmg ion cu thé (stress min), mat cin bang dinh
dudng, hodc su két hop cua cac yéu to nay [75]. Tat ca nhimng yéu t6 nay déu gay ra
nhimg anh hudéng x4u dén su sinh trudng va phat trién cia cay trong o cap do sinh
Iy va sinh héa, va & cap do phan ti [75].

1.2.2. Phan loai thuc vt theo ddc trung chiu mdn

Thuec vat tich liy mudi (euhalophyte)

Thuc vat thai mudi (crinohalophyte)

Thuec vat cach ly mudi (localihalophyte)

Thuc vat khong thim mubi (glycohalophyte)



14

1.2.3. Anh hwéng ciia man dén sinh trwéng ciia cdy trong

Thach thtrc chinh cua dat nan doi1 voi dat nong nghi€p la anh hudng cua chung
dén moi quan hé nudc va cdy. Mudi du thira trong ving ré lam giam luong nudc
trong vung ré hitu dung cho ciy va 1a nguyén nhan lam cho ciy trong ton nhiéu

ning lugng dé loai bé mudi va hap thu nude tinh khiét.

Theo Ashraf, M. (2009) [22] Cay la trong ¢ dat min ddi mit voi stress thim
thiu cao, ndng d6 cao cua cic ion doc to nhu Na* va CI” va cudi cung gy ra su
giam sinh truong. Sy hap thu ion 1am cho viéc diéu chinh tham thau d& dang hon
nhung c6 thé din dén ngd doc ion va mat can bang dinh dudng. Sy trc ché ctia mudi
gdy ra mat can bang dinh dudng c6 thé dugc giam t6i murc tdi thiéu cung véi viée

cung cap ding dinh dudng cho cay.

James, J va Camberato (2001) [50] cho rang man lam chdm sy nay mam cia
hat va giam sinh truéng ciia ciy trong do anh hudng ctia qué trinh tham loc 1am han

ché kha nang hap thu nudc cua ré cay.

Nong d6 mudi cao trong ving ré lam giam lugng nude hitu hiéu cho cay trong
va lam cdy tiéu hao ning lwong hon trong viéc hip thu nudc hodc nudc bi mét ra
khoi té bao thuc vat gdy hién twgng co rat va kho héo té bao theo Blanco va ctv
(2003) [25].

Do min trong dat cling c6 thé anh huong dén cay trong do gian tiép tac dong
dén sy thiéu dudng chit hoic mat cin bang dinh dudng trong cdy, nhu ti 1¢
Na‘/Ca®* vuot ngudng su thiéu hut Ca xay ra, hodc truc tiép gy ra doc cho ciy
trdng nhu cac ion gy doc (Na*, Cl, B, SO4*, NOs-N). Su gia ting ndng d6 mudi
gy ra viée giam ddi véi trong luong kho cua cdy, hap thu dinh dudng chit, ham

lugng N, P, K va ning suat hat [21].

Surc séng dé danh gia muc do chéng chiu man, né duoc téng hop 3 chi tiéu la
chiéu cao, trong luong kho va thoi gian song sét. Strc song rat quan trong va thay
dbi tuy thudc vao ham lugng mubi trong than, 14, chéng han nhu cung lugng Na®

héap thu vao than thi ndng d6 Na* trén 14 cua cdy laa cao thip hon ciy lua lun nén
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ciy cao it bi anh huéng béi mubi, trong luong kho s& 16n hon nhung chua chic
chéng chiu man tdt hon. Kha nang chan ion cua 14 cling 1a mot chi ti€u danh gia tinh
chéng chiu méan, con goi 1a sy chéng chiu ctia mé, cb thé dugc udc luong qua tde
d6 chét cua 1a twong quan véi sy gia ting ndng d6 Na* trong 14. Nong d6 mudi cao
trong dét 13 nguyén nhan anh hudng xau dén cy trong. anh huong dé thiy nhét 13
nuéc kém hitu dung cho ciy ¢ ving ré. Diéu ndy do ap sudt thim thiu cia dung
dich dat gia ting. Ngoai ra ndong d6 dam dic cta nhitng ion mudi ¢ thé gay doc d6i
v6i cay. Khi ndng d6 mubi gia tang, su sinh truong cta cdy giam cho dén khi cay
gia va chét, mdi loai cay trong khac nhau thi khac nhau vé kha nang chiu man trong

dat.

Theo Maas va Hoffman (1977) [61] cho rang kha ning chiu dung min cia ciy
thay doi theo giai doan sinh trudng cia cdy va 6ng két luan rang lua mach, laa mi
va bap chiu dung nong d6 mudi gan giéng laa. Cit Cai Puong va cé Linh Lang thi

man cam sudt giai doan ndy mam, dau nanh thi thay doi phu thudc vao giong.

Bing 1.3. Kha nding chiu mén ciia cdy trong ¢ giai doan sinh truéng

Cay trong Giai doan niy mam Giai doan danh gia
Lua mach Rat tot Tét
Bip Tét Xéu
LGa mi Kha tot Trung binh
C6 linh ling Xéu Tt
Cu cai duong Rat x4u Tét
Pau R4t x4u R4t x4u

(Nguon: Maas va Hoffman, 1997)[74]

1.2.4. Anh hwéng ciia min dén ning sudt cdy trong
Nhiéu nghién ctru dd kham pha mdi lién hé gitta d6 mén cta dat va ning sut
cdy trong. Hau hét cic cy trong khong giam ning suat dang ké & 6 man 2 dS/m,
trong khi cac cdy nhay cam cho thiy sy giam ning suit gita d6 main 2-4 dS/m.

Muc d§ man vuot qua 4 dS/m c6 thé lam gidm nang suat doi voi hau hét céac loai
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ciy trong, ngoai trir nhitng cdy chiu min. Phan 16n cac loai cdy trong khong thé
phat trién néu d6 man cua dat vuot qua 16dS/m. Thong thuong, ning suat ciy trong
khong bi nhiém min tuong duong voi mic ngudng va giam khi mic d6 man ting
1én. Viéc giam ning suat ciy trong truc tiép duge ghi nhan trong cac nghién ctru véi
su gia ting d6 min vuot ngudng cho phép. Anh hudng cua cac mic do min khac

nhau dén ning suit cay trong duoc tom tit trong Bang 1.4.

Bing 1.4. Anh hwéng ciia cdic cdp dé mdn khdc nhau lén ning sudt cdy

tréng
, Anh huéng 1én ning
Phén loai do méan Cap do man (dS/m) , .
suat cay trong
Khong man <2 Khong déng ké
Chi anh huéng dbi vai cay
Man nhe 2-4
nhay cam
Man trung binh 4-8 Anh huong dén nhiéu cay
Anh hudng dén tat ca cac
Main cao 8-16 loai cay ngoai trur cac cay
chdng chiu min
Anh huong dén hau hét tat
R4t min >16 ca cac loai cay ngoai tru

cay chong chiu méan cao

(Nguon: Singh, 2022) [76]

1.2.5. Anh hwéng trong giai doan ndy mam va ddu giai doan ma trén cay
lba

Anh huéng ctia man bat dau lac 30, 60, 90 ngay sau khi cay nhan thay rang
man gdy hai nhiéu nhat ¢ thoi ky non nhét. Khi cdy gia hon su chdng chiu cia
ching gia ting. O 90 ngay, cay hau nhu khong bi 4nh huéng bdi mian trong dat cao
bang 1%.
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Su nay mam khoang 80-100% xay ra & EC = 25-30 mS/cm™ & 25°C cia dung
dich man sau 14 ngay. Thoi gian ndy mam cua hat lta kéo dai khi ting ndng do

mudi vi n6 anh hudng dén luong nudce hat hap thu.

Cay lua min cam v6i mdn trong thoi gian cdy ma 14 ngiy tudi, cay laa cho
thy triéu ching stress nhu 14 xodn lai, hoi vang chop 14 xuit hién nhiéu hon & cac
gidng nhiém. Cay lua man cam nhiéu trong giai doan ciy ma non (2-3 14) hon trong
thoi gian nay mam.

Gia tri EC 1am giam 50% s6 cdy & tuan tudi sau khi cdy dao dong tir 2-3 dS/m
trong khi muc giéi han (LDsg) ciia médn do sinh trudéng cua cay ma khoang 0,5
dS/m. Nhiing thong s6 sinh truéng nhu: vat chat kho, chiéu cao cay ma, chiéu dai ré
va sy xuét hién r& méi giam mot cach co ¥ nghia ¢ 0,5-0,6 dS/m LDs, cho phan

tram nay mam va nhiing dic diém cta cdy ma khac nhau giita cac gidng lda [74].

Pau giai doan ma man gay ra su khd va cudn tron 1a, mau nau cua chop la va
cudi cung 1a sy chét cdy ma. N6i chung triéu chimg gy hai cia man xudt hién trude
hét trén 14 thir nhat, sau d6 14 tha hai va cubi cung 1a dén 14 trudng thanh. Min ngin
can sy kéo dai 14 va sy hinh thanh 14 méi. Sy sinh trudng gidm vai viée gia tang ap
suat tham thau cling nhu giam hap thu nudc. Na', CI” trong 14 va than gia ting, su
hdp thu bé mat cia K* va Ca® boi cdy lta giam. Chirc ning quang hop va ham
lugng chlorophyll giam ty 1& véi viée gia ting nong do mudi giam kich ¢& khi khau
cho thay nong d6 CO, trong 14 thap chtra nhiéu NaCl dan dén ti 1& quang hop giam.
Main cling anh huong bat loi su phat trién cua ré, giam dang ké bat dau sau sy thiét
lap cay ma va tiép tuc cho dén Iuc thu hoach.

1.3. Pic tinh chéng chiu min ciia ciy hia

Nhiéu nghién ctru con cho thay rang, cay lia chong chiu man trong sudt giai
doan ndy mam lai trd nén rat nhiém trong giai doan ma non (giai doan 2-3 14), sau
d6 chdng chiu trong giai doan sinh trudng sinh dudng, rdi lai nhiém trong suét giai

doan thu phén va thy tinh, cudi cung trd nén chéng chiu hon trong giai doan chin.
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Theo mét nghién ciru khac ciua Aslam va ctv (2000) [23], thiy ring tai giai doan trd

bong cay lta khong man cdm véi man.

Min gdy hai trén cdy lta bt ddu bang triéu ching giam dién tich 14, nhitng 14
gia nhat bat dau cudn tron va chét, theo sau d6 1a nhing 14 gia ké tiép va ctr thé tiép
dién. Cudi cung, nhitng cay séng sot co nhitng 14 gia bi mat, nhitng 14 non duy tri sy
song va xanh. Trong diéu kién thiét hai nhe, trong luong khé c6 xu huéng ting 1én
trong mot thoi gian, sau d6 giam nghiém trong do giam dién tich 13. Trong diéu kién
thiét hai nang hon, trong luong kho cua choi va ré suy giam twong ting véi muic do

thiét hai.

Nhiém min giy ton hai dén cay laa 1a do mét cAn bang tham thau va tich liy
qua nhiéu ion CI'. Nhung nhirng nghién ctru gan day cho thay rang nguyén nhan giy
ton hai cho cay lua trong méi truong man 1a do tich lily qua nhiéu ion Na*, ion nay

truc tiép gay doc trén cay.

lon Na* c6 tac dong pha v& va can trd vai tro sinh hoc cua té bao chét trong
cay. lon K* ¢6 vai trd quan trong lam kich hoat enzyme va dong mé khi khong, tao
ra tinh chéng chiu min cua cdy. Hon nita, su mat can bang ty 18 Na-K trong ciy s&
lam giam ning suat hat. Do vay, ciy lta chéng chiu min bang co ché ngin chin,

giam hap thu Na* va gia ting hip thu K* dé duy tri su can bang Na-K trong chdi.

Theo Yeo va Flowers (1984) [86] nhiing thay d6i sinh 1y cia cdy la lién quan

dén tinh chéng chiu min duoc tom tit nhu sau:

Cay lta khong hap thu (hodc han ché & muc rat thap) luong mudi du thira nho

hién twong hap thu c6 chon loc.

Cay lua hip thu lwong mubi thira nhung tai hap thu lai trong mé libe, do d6

Na" khong di chuyén dén choi than.
Sy van chuyén cta Na* tir r& dén choi 1a rét thap.

Luong muoi hap thu thtra s€ dugc van chuyén dén céac 14 gia va dugc gitr lai

tai do.
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Tang tinh chdng chiu cua cay lta do lwong mudi hap thu du thira s& duoc giir

lai tai cac khong bao, lam giam murc gy hai dén qua trinh sinh truéng cua cay lua.

Cay 1am lodng ndéng d6 mudi du thira nho ting téc do sinh trudng va gia ting

ham lugng nude trong choi.

Tat ca nhitng co ché trén déu nham ha thap nong do Na® trong cac mo chirc

ning, do d6 lam giam ti 16 Na*/K" trong chdi (<1).
1.4. Cac nghién ctru lién quan tinh chong chiu min trén cay lia
1.4.1. Nghién cwu ngoai nudc

Nhiém min 1a mot thach thirc nghiém trong d6i véi nén noéng nghiép. Hon mot
phan nim tong s6 dat trong bi nhidm man trén toan cau va dién tich nay c6 thé ting
Ién trén 50% trong vai thap ky toi theo Chaaou va ctv (2022) [30]. Mdi nim min da
lam mat hang triéu tan lta, ma trong d6 pho bién nhat 1a & cac nudc nhu Thai Lan,

Viét Nam, Banglades, ... noi san xuat hon 90% laa gao thé gidi.

Trén thé gi6i tir nhing nim giita thé ky XX, cac nudc phat trién di xay dung
cac khu nong nghiép cong nghé cao, chang han nhu Hoa Ky dau nhimg nam 80 da
¢6 hon 100 khu khoa hoc ndng nghiép céng nghé. O Anh, dén nam 1988 da co 38
khu vuon khoa hoc cong nghé véi sy tham gia ctia hon 800 doanh nghi¢p. Bén canh
cac nudc tién tién, nhidu nude va khu vuc lanh thd & Chau A ciing da chuyén nén
ndéng nghiép theo hudng sé lugng 1a chil yéu sang nén nong nghiép chat luong, Gmg
dung cong nghé sinh hoc, cong nghé tu dong hod, co gidi hod, tin hoc hoa... dé tao
ra san pham c6 chit luong cao, an toan, hiéu qua. Vién Lua qudc té (IRRI) ciing da
c¢6 nhitng nghién ciru sau trén cdy lha vé cac van dé man, thich Gmg bién doi khi
hau, va da phong thich nhitng vat li¢u lai, cac ky thuat phong lab cling nhu k¥ thuat
dong rudng c6 lién quan. Nhitng thanh tyu nay 14 co sé dé cac quoc gia ung dung
vao diéu kién thuc té cta cu thé tung khu vuc canh tac lua. Nhiéu giéng lua chéng
chiu man ra doi nhu: Pokkali, FL478, Bina Dhan 8, BRRI Dhan 55, IR64-saltol...
Céc gidng chiu bao gdm: Swarna-sub1, IR64-subl, BR11-sub1l.
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V& vén dé sau bénh hai (rﬁy nau, dao 6n va bac 14) 1a cac dbi tuong chinh dugc
nghién ctru. Viéc phat hién ra cic gen chéng chiu voi cac noi sinh hoc méi gitp
viéc nghién ctru va phat trién cac gidng lta chéng chiu stress sinh hoc ngay mot tét
hon. Hién nay, trén thé giGi da phat hién trén 25 gen khang ray nau (gen BPH); trén
54 gen chu luc khang bénh dao 6n (Pi); trén 30 gen khang bénh bac 1a da dugc phat
hién (Xal dén Xa38) tir nhiéu gidng laa.

Ngay nay, c6 nhiéu nghién ctru vé tinh chdng chiu sinh hoc va phi sinh hoc da
dugc xuat ban. Tuy nhién, sy két hop céc tinh trang nay véi nhau dé tao giong lta
chéng chiu rong va bén vimg dang 1a mot thach thire 16n. Mot sb nghién ciru giéng
lua chéng chiu da dang cling da dugc tién hanh, tuy nhién chua co nhiéu thanh tuu

quan trong.

Nhiing giéng laa dic san dia phuong c6 pham chat thom ngon, chong chiu
stress sinh hoc va phi sinh hoc rat hiém. Do vy, viéc duy tri va danh gid nguon tai
nguyén di truyén cdy lua 1a ndi dung vo cliing can thiét. Nhiing stress phi sinh hoc
bao g@)m khé han, ung, nhiét d0 nong, lanh, anh hudéng nudc man cung véi cac yéu
t6 khac cling 13 muc tiéu can phai cai tién dé gidng cay trong tré nén chdng chiu t6t

hon theo Brady and Weil (2002) [26].

Nhitng thach thtrc cho an ninh lwong thuc toan thé gi6i 13 tap trung vao cac su
kién nhu sau: (i) sy thay d6i khi hau toan cau 1am am 1én khi quyén trai dat, (ii)
thiéu nudc tudi cho cay trong, (iii) nguy co thiéu hut luong thyc trude tinh trang dat
néng nghiép giam va dan sd tang, (iv) stress phi sinh hoc va sinh hoc ngdy cang

biéu hién nghiém trong, dic biét nhiém, min va sau bénh hai.

Gan day, phuong phap cloning SKC1 QTL lta di thé hién sy anh huéng dbi
Vo1 néng do ion K', nhan dang gen chu yéu nhu 1a ngudi van chuyén sodium
OsHKT8. SKC1 di duoc 1ap ban d6 vé khu vuc QTL Saltol trén nhiém sic thé so 1.
Két hop ca 2 AtHKT1 va OsHKTS8 vao lua dé duy tri trang thai can bang K* trong ré
thong qua sy diéu tiét Na* bén trong. Muc tiéu duy nhat ciia chung ta 1a nhan dang

cho dugc cac alen c6 ich trong cac gen nay ¢ lua dé nham phuc vu cho cong tac
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chon gidng. Phan tich sy biéu hién gen ¢ lta dd mang lai nhiéu théng tin c6 ich trén
s6 luong 16n cac gen c6 lién quan dén viéc phan tng lai véi man theo Kawasaki, S.
va ctv (2001) [52]. Hai trong nghién ctru ndy dé kiém tra sy biéu hién genome trong
giai doan nhay cam v&i min va giai doan hinh thanh bong cho thiy ring cac gen
chéng chiu stress man & giai doan c6 sy khac biét mot cach dang ké vai giai doan

hinh thanh bong PI, do vay can xem xét cac co ché khac nhau d61 véi moi giai doan.

SSR da dugc tng dung thanh cong tir nim 1995. D6 1a tap hop cac doan chudi
mi rat ngan tir 2 — 10 bp. Cac doan nay xuat hién trén chudi ma DNA dugc lap di
lap lai nhat dinh, sip xép ngiu nhién, rat khac nhau duoc phan tan khap noi trén bo
gen cua sinh vat ké ca con nguoi theo Gunter, K. (2001) [42]. Nhimng chudi ma
ngan ndy c6 thé & dang lap lai cta hai, ba hay bén nucleotide va dugc sip xép ngau
nhién trén mot diy cua 5 — 50 ban sao (copy) chang han nhu (AT)yg, (CAC)q6hay
(GACA)z,, SSR xuit hién rt nhiéu trén bo gen thuc vat va xuat hién trung binh sau
mdi 6 — 7 kb. Cac doan nay dugc khuyéch dai trong phan tng PCR nhd vao moi
xudi (forward primer) va moi nguoc (reverse primer). San pham PCR chira céc alen
SSR tudn theo su t dong va da thanh phan cho phép phan tich kiéu gen cing lic
trén nhiéu dong va nhiéu vi tri. SSR tré thanh kiéu chi thi phan tir dong troi phd
bién trong phan tich di truyén, Gmg dung trong chon gidng va déng vai tro quan

trong trong sy phat trién cua di truyén.

Su hién dién cua SSR trén cay lua udc tinh khoang 5.700 dén 10.000 SSR.
Nhiéu nghién ciru trén ciy laa di phat trién hang trim SSR va 1ap ban dd di truyén
cho 320 SSR [22], [29], [71]. CAc chi thi nay dugc ding dé phan tich su da dang di
truyén [30], [45] va dé dinh vi gen va QTL trén nhiém séc thé cta cay laa thuc hién
lai ciing va khac loai theo Singh, S. va ctv (2001) [77]. SSR hitu ich trong thiét 1ap
ban dd di truyén, ban do vat 1y va ban d6 chudi ma co ban trén cay lua.

Ngoai ra SSR con cung cap cho cic nha chon gidng va cac nha di truyén hoc
nhimg cong cu dang tin cdy va hiéu qua dé lién két sy khac biét gitra kiéu gen va

kiéu hinh theo Lang, N.T va B. C. Buu (2004) [54].
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Cac giéng chiu man Pokkali va Nona Boka dugc sir dung mot cach phé bién
trong qua khir cho muc dich chon tao dong chéng chiu ndng suét cao. Tuy nhién, sy
nhan dugc cic dong méi véi mirc d6 chdng chiu thip hon gidng cho truyén théng
va su ton tai chéng chiu dugc xem xét nhu 1a wu ti chi trong mgt vai tinh trang két
hop véi tinh chéng chiu min. Su két hop cua cac alen c6 loi ting cuong cac tinh
trang nay c6 thé 1a két qua tim 4n trong muc do chéng chiu cao hon, né s& 13 mot
nhiém vu v6 cing kho khin dé hoan thanh véi phuong phéap truyén thong. Hon nira
gan day, viéc tng dung ban d6 QTL dugc hd trg voi sy phan tich ti mi cac tinh
trang chéng chiu thudc vé di truyén, sau d6 c6 thé duoc rat ngén thot gian béng
cach str dung chi thi DNA. Bang cach phan tich ti mi su hop nhét tinh trang thudc
vé sinh 1y v&i cong cu di truyén va genome, mot birc tranh hoan hao vé co ché phirc

tap ciia tinh chong chiu & lua dang bat dau duoc 1am sang to hon.

Viéc st dung chi thi phan tir trong nghién ctru di truyén va phuc vu cong tc
chon giéng cay trong dang dugc nhiéu phong thi nghiém trén thé gi6i trién khai
rong rai. Nhidu ban d6 phan tir cing vi tri cac gen kiém soat cac tinh trang khac
nhau da dugc dinh vi thay thé cho nhitng phuong phap danh gia theo hinh thai cb
dién thong thuong. Cac nha khoa hoc & Truong Pai hoc Cornel (M) 1a nhiing
nguoi dau tién dinh vi hang loat cac chi thi phan tort RFLP trén ban dd di truyén o
lua. Trong chuong trinh genome la do Nhat chu tri, cac nha khoa hoc da phat hién
va thiét ké, trong d6 c6 nhiéu chi thi lién két vdi gen c6 ¥ nghia kinh té quan trong.
Mot trong nhitng yéu to chinh 1am kho khan trong chién lugc phat trién san luong
nong san, nang suat tdn/ha, va thir thach 16n trong muc tiéu an toan luwong thuc,

trong diéu kién khi hau toan ciu dang thay doi.

Nghién ciru chon tao giéng lta chong chiu min trén thé gidi cho dén nay da va
dang duoc nghién ctru sdu rong. Nhiéu cach tiép cin thong qua su tién bd trong
cong nghé dugc ap dung trong cac chuong trinh chon gidng nhu chon giéng hd trg
bang chi thi phan tir (MAS), k§ thuat chuyén nap gen, chon giéng dot bién bang tac
nhan hoéa 1y, va gan day nhat 12 ap dung k¥ thuét chinh stta gen CRISPR/Cas dé
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chinh stra cac gen muc tiéu dé tao ra tinh chéng chiu méan trén Iua theo Haque va ctv
(2021) [43].

1.4.2. Nghién ciru trong nuoc

Déi v6i man:

Cay l0a van c6 thé bi min gay hai ¢ giai doan ma, hodc giai doan tr6 dén chin.
Viéc xéac dinh tiéu chuén chon giéng chéng chiu man, xac dinh céc tinh trang can
thiét, co ché khang man & giai doan ma, va giai doan phat duc 1a muc tiéu cua nhiéu
chuong trinh chon gidng. Tinh trang duoc quan tdm nhiéu 1a mic do ton thuong
trén 14 & giai doan ma, ti 1¢ hat bat thu & giai doan phat duc, ti s Na'/K* cta chdi
than, trong diéu kién méi truong man. Anh huong gay hai do min trén cdy lua rat
phuc tap, ching ta khong chi quan sat tinh trang hinh thai, ma con tinh trang sinh 1y,
sinh héa, tuong tac véi moi truong. Do do, viéc chon loc ca thé chéng chiu man
khong thé can clr trén mot tinh trang riéng biét nao d6. Gidng chdng chiu man nodi
tiéng Nona Bokra duoc ghi nhan tt & giai doan ma va giai doan ting tuéng, nhung
gidng chuan khang Pokkali dugc ghi nhan tot & giai doan phat dyc. Giong Poc D6
va Pbc Phung di duoc danh gia nhu ngudn cho gen khang & PBSCL [2]. Chuong
trinh chon gidng lua chéng chiu man tap trung khai thac nguodn tai nguyén di truyén
dia phuong, tinh thich nghi véi méi truong va tip quan canh tac. Ky thuat di truyén
phan tir hién dugc ting dung dé tao giéng lta ning suat cao va chdng chiu diéu kién
bat loi chinh [5] d4 nghién ctru va ho da tim ra nhiéu loci tinh trang s lugng
(quantitative trait loci — QTLs) cho tinh trang man da chuyén thanh cong gen chdng
chiu min vao cay lua (Oryza sativa L.) trén giéng laa AS996 theo Robert Koebner
(2003) [70], gibng laa OM4900 [56], gidng lta OM5629 [56]. Ung dung céng nghé
di truyén phan tir 1a xu hudng tat yéu cua thoi dai ngay nay khi nén kinh té nuéc ta
dang & trong thoi ky cong nghiép hoa - hién dai hoéa (CNH -HPH) ma trudc hét 13
CNH-HDH ndng nghi¢p nong thon.

Viét Nam 13 mot nudc nong nghiép véi 75% dan sb sdng dua vao nong
nghiép. San xuat nong nghiép hién nay van chi yéu dua trén cac ho ca thé, quy mé

nhd, trinh d6 khoa hoc ky thuét chua cao va con phu thudc rat nhiéu vao thoi tiét,
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khi hau. Khi nhiét do, tinh bién dong va di thuong cua thoi tiét va khi hau ting s&
anh hudéng rat 1on toi san xuét nong nghiép, nhét 1a tré)ng trot, lam tang dich bénh,
dich hai, giam sit ning suat ciia mua mang.

Vi vay, viéc xac dinh mic do da dang di truyén cua bd giéng Ita ban dia co
ngudn gdc & Pdng bang séng Ciru Long 13 van dé cap thiét nhim thuc hién c6 hiéu
qua trong viéc chon tao gidng, dong thdi dé xay dung dinh hudng vé kiém tra, quan
Iy va bao quan ngudn gen lta & Pdng bang song Ciru Long theo Nguyén Thi Lang
(2004) [10].

Su da dang di truyén can thiét cho tat ca cac sinh vat dé co thé duy tri no1
gidng, khang vai cac loai dich bénh va thich nghi voi nhimng thay doi cia moi
truong. Sy da dang di truyén coO gia tri dac biét trong chon tao giéng cay tréng moi
phuc vu cho loi ich ctia con ngudi. Do sy thay d6i khi quyén véi hiéu tng nha kinh,
nhiét do cua khi quyén am dan 1én, bang tan ¢ hai cuc s€ tao su lut & cac vung dat
thip (nhu Pong bang séng Ciru Long). Nhu vay, 1 lut va sy xam nhip man s& tro
thanh van dé 16n trong nhiéu nim sau. Vi tim quan trong nhu vay, ngudi ta da
hoach dinh mot thr ty uu tién trong dau tu tinh chéng chiu khoé han va tinh chéng
chiu man trén toan thé gidi, trén linh vyc cai tién giéng cdy trong, sau do6 1a tinh
chéng chiu lanh, chéng chiu Ung, chéng chiu dit c6 van dé (acid, thiéu 1an, do doc
sat, d6 doc nhom, thiéu kém, Mg, Mn va mot sb chat vi lugng khac...) [6].

Céc khu vuc bi anh hudng mian, kho han, phén da s tap trung & cac hd nong
dan ngheéo. Hudng phat trién nguyén liéu gidng lua va cung cip giéng laa cho ving
man phuc vu cua PBSCL la nhu cau rat cép thiét. Cac giéng laa san xuat hién tai
trén dia ban tinh chi c6 thé chéng chiu man, kho han va phén ¢ giai doan ma, ham
lugng amylose cao, khong dat tiéu chuan xuat khau. Chinh vi vay, PBSCL can c6
gidng lta cao san ngin ngay chéng chiu - min, thich hop véi diéu kién timg ving
lua trong diéu kién min, khac nhau dé tdng nang suét va dat tiéu chuan xuat khau la
hudng di rat can thiét. Nhitng tién bo k¥ thuat vé chuyén nap gen, img dung marker
phan tir trong chon loc gidng lta cho phép ching ta nghi dén mot gidng la dang

hinh méi dot pha ngudng ning suat hién nay, c6 kha ning chéng chiu sdu bénh hai
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on dinh, chéng chiu - man, c6 kha nang chéng chiu bénh bac 14 1 can thiét. Nhitng
tién bo k¥ thuat hién nay va twong lai gan, cho phép ching ta thuc hién viéc da dang
hoéa sinh hoc trong san xuat lwong thyc. Ching ta phai giai quyét van dé kho nhat
clia ving 1a: hiéu qua san xuat trén mot ha canh tac lta con qua thap, ngay trong
nhirng noi c6 diéu kién tham canh tot nhat. Bén canh d6, hién tuong ning suit giam
dan, dic biét trong vung canh tac ba vu lta da dugc ghi nhan, nhung chua duoc giai
thich bang co so khoa hoc. Ching ta di str dung mot lugng nude khd 16n dé tudi
cho lua Xuan He, trong diéu kién man xAm nhap & cac tinh ven bién ngay cang trim
trong (trung binh san xuit 1kg lGa can 5m’ nuodc). Cac tinh thuoc DPBSCL con 1a
diém nong thuong xuyén ciia bénh bac 14 trong vu mua, rdy nau va dao 6n trong vu
bong Xuan, He Thu.

Hé théng san xuat hat gidng, chung ta tuy c6 nhiéu ¢ gang nhung van con
nhiéu viéc can hoan thién vé chinh sach trg gid va mang ludi cép co sO (huyén, xa,
ap). Co so tac gia dang phdi hop véi Vién nghién ctru Lua Qudc té (IRRI) trong giai
doan 2004-2015 dé nghién ciru chon gidng la chéng chiu min cho ving min
PBSCL d3 duoc nghiém thu. Dé tai cAp Nha nudc chéng chiu kho han — min
nghiém thu nim 2017. Pay 1a co so dé Gmg dung cac gidng lua tét phuc vu cho ving
san xuét lua rat 16n cia PBSCL [11], [12], [13].

San xuat lta gao bay gio khong chi dat myc tiéu vé san luong ma can phai
quan tdm dén viéc nang cao chat lugng, sy thich ing v&i dicu kién moi trudng khac
nhau dé dam bao ké sinh nhai cho nguoi nong dan. Man va kho han 1a mdt van dé
can thiét trong bdi canh thay doi khi hau tai ving PBSCL. Phét trién giéng lta co
kha ning chiu min va kho han va véi nhimg dic diém néng hoc va chit luong cé
thé chép nhan duogc dé phuc vu cho nong dan 1a mdt s6 thach thire d3 duge dit ra

nham dap tng cho viéc tao ra san luong lua bén vimg [12], [13].

Céac nghién ctru tai Viét Nam trong viéc chon giéng laa chiu man da duoc tién
hanh tir nhiéu nim trudc ddy. Cu thé, Lé Xuan Thai va Tran Nhan Diing [8] qua
sang loc bang chi thi phan tir SSR di chon loc ra hai gidng lta khang min tot tir

4%0 — 6%0, MTL664 va MTL702. Tuong tu, Tran Thi Phuong Thao va ctv (2019)
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[19] ciing d3 chon loc ra bén dong lua chiu min tét & giai doan ma (15-19dSm™)
v6i hai dong cho nang suit trén 1 tin/ha. Nguyén Thi My Duyén va cong su [17]
bdo cdo da chon duogc hai dong lta thong qua chi thi phan t&t SSR & BCsFg vira
mang gen chiu man cua bd Pokkali va vira ¢ pham chat tot. Gan day nhat, Lé Hung
Linh va cong su [7] cling da chon dugc dong lua trién vong chiu man tbt & néng do
4%0 — 6%0 va thé hién ning suat thuc thu kha cao trén 6 tdn/ha thong qua chi thi
phan tir SSR cho cac tinh phia Bic. Bén canh d6, nhiéu dé tai du an cho chon gidng

lua chéng chiu man tai Viét Nam da duoc thuc hién.

Dé tai nghién ctru tng dung marker phan tir trong chon tao giéng lta chiu min
bang k¥ thuat nudi cdy tai phan theo Nguyén Thi Lang, Bui Chi Biu (2017) [13]
tao ra duoc 72 dong lta bang nudi cay tai phan trong nha ludi. Tir két qua thanh loc
man & giai doan ma thong qua cac dir liéu marker SSR véi primer RM 223 sur dung
trén 72 dong, két qua cac bang hinh thu dugc c6 su phan tach gitta gidng chong chiu
va giéng nhiém véi kich thudc phan tir c6 chidu dai ndm trong khoang 140 - 160bp.
Céc dong laa tai sinh qua nudi ciy tai phan: C53/Pdc Phung - 17, C53/Pdc Phung -
19, C53/Pokkali - 5, C53/Pokkali - 11, C53/Pokkali - 27, C53/Pokkali - 42,
C53/Pokkali - 43, C53/Pokkali - 44, C53/D51 - 4, C53/D51 - 5 va C53/D51 - 8 la
cac dong c6 kha nang chdng chiu tét v6i diéu kién man [10], [12], [13], [14].

Bui Chi Biru va Nguyén Thi Lang (2000) [3], [4] da st dung 30 SSR marker
dé 1ap ban d6 gen cho tinh chéng chiu min ciia quan thé F3 gom 257 cé thé phan ly,
phat trién tir to hop lai IR28/Pbc Phung. Cac tac gia xac dinh 10 SSR marker cho
thé da hinh clia cac san pham PCR giita cic ca thé phan ly va b me. Tuy nhién chi
c6 marker RM223 lién két voi gen chéng chiu man véi khodng cach 1a 6,3 cM trén
nhiém sic thé s6 8. RM223 nhan ban doan ADN c6 kich thuée 120 bp, lién két véi
gen chdng chiu man, tir giong Pdc Phung va san pham PCR c¢6 kich thudc 160 bp
tir gidng nhiém IR28 theo Bui Chi Biru va Nguyén Thi Lang (2003) [5]. Theo bao
céo cia tac gia Lang et al. (2001) [57] marker OSR1 va RM315 lién két voi QTL

cho tinh chéng chiu mén & lGa, dinh vi trén NST s 1.
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Dé c6 thé canh tic lua trén cac vang dat nhidm min cho ning suit cao, chat
lugng tdt thi dé tai “Nghién ctru chon tao giéng lua chiu man c6 nang suét cao, kha
ning chéng chiu siu bénh va phim chét t6t cho cac tinh phia Bic” do Nguyén
Trong Khanh va ctv thudc trung tdm nghién ciru va phét trién lia thuan, FCRI da
danh gia kha nang chiu man cua cac dong trong diéu kién man nhan tao, tir d6 st
dung chi thi phan tir SSR marker dé danh gia gen khang min tai locus saltol cua cac
dong, gidng va danh gia kha niang chiu min cua cac dong, gidng tai cac ving nhiém

min Kién Thuy — Hai Phong va Hau Loc — Thanh Hoa.

Theo két qua nghién ctru trude day tai bo mon Di truyén va chon giéng nong
nghiép, Khoa Nong nghiép & SHUD, Truong Pai Hoc Can Tho., 2005 vé kha ning
chiu min cua tdp doan gidng lta mua ven bién PBSCL cho thiy ¢ 3 gidng laa mua
c6 kha nang chiu man cao. Chinh vi vay dé tai “Panh gia kha nang chiu man va
phém chét cua ba giéng lua Mua”. Truong Pai Hoc Can Tho thuc hién nhim muc
tiéu danh gia lai kha ning chiu min cta ba giéng lta Mua va danh gia phdm chét

cua ba giong lia mua.

Dé tai “Nghién ctru tinh hinh sinh truéng va phat trién ctia mot sé gidng lta
chiu man trong vu Péng Xuan 2011 — 2012 tai huyén Quang Dién, tinh Thira Thién
Hué” thudc truong Pai hoc Nong Lam, Pai Hoc Hué, véi muc dich tuyén chon
duoc mot sb giéng lua chiu man cé nang suat cao, chat luong tdt, c6 kha nang
chdéng chiu sau bénh va thich Gmg voi diéu kién sinh thai dé bod sung vao co cau
gidng cta dia phuong. Nhém nghién ctiru chon 10 gidng laa, trong d6 c6 7 gidng laa
chiu min cta Vién lia Pong bang song Ciru Long, 1 giéng cua vien KHKTNN
Duyén hai Nam Trung B va 2 giéng laa tir Cong ty c6 phan Gibng cay trong tinh
Thira Thién Hué.

Dé tai “Nghién ciru chon tao giéng laa chiu min cho ving Pong bang song
Ctru Long” do Lé Thi Yén Huong va ctv. Tac gia ciing khuyén cdo viéc sir dung hai
marker RM 8094 va RM 10745 trong xac dinh kiéu gen ciia cay laa chéng chiu man

c¢6 mang doan QTL Saltol 1 trong cac chuong trinh lai tao Ita chiu man. Tt nhitng
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thuc t& néu trén, dé tai “chon tao giéng lua chiu mén va ung dung dau phan tur lién
két véi hé gen Saltol 1 chon tao gidng lta cao san, ngin ngdy, c6 kha ning chiu

man cho vung PBSCL.

Pé tai Cong Nghé tién tién chon giéng chdéng chiu min PBSCL do Nguyén thi
Lang cht nhiém dé tai nam 2018. Trong nam 2013 - 2017 ké thira nhitng nim trudc
Vé6i cac dong lai dwgce danh gia hidu qua chon loc trén cac cip lai don ghi nhan ¢ thé
hé F, Fs, Fs, Fs, Fe, F7, Fg dé chon tiép tuc va xin céng nhan gidng. Bén canh d6 da
uGe doan céc tinh trang sau day trén tirng cap lai theo Nguyén Thi Lang va Bui Chi
Bau (2017) [13].

Ban d6 di truyén cho gen man trén 12 nhiém sic thé trén quan thé
OM7347/0M5629//OM7347 tién hanh véi 253 cé thé tir BC,F, budc dau tim da
hinh trén quan thé 1a 416 chi thi phan tir vai chiéu dai la 4.447,5 cM. khoang cach
tong hop trung binh tuwong ung cua quan thé BC,F, nay la 10,69 ¢cM va QTLs cho

tinh chdng chiu man dwgc ghi nhan nhidm sic thé 1, 3, 5 va 12.

Céc dong chon loc bang chi thi phan tir da chon dugc 1 dong mang ca hai gen
khd han va ham luong amylose thap trén 200 dong cua to hop lai trong khi d6 ddi

Vi chon loc gidng chdng chiu man va pham chat da chon loc hai dong trén quan thé.

Ké thira dé tai da chon loc va ké thira dé tai cia nha nuéc trude kia dua san

San XUat.

Cong nhgn giéng

Céc giéng di duoc cong nhan gom 1 gidng chinh thirc: OM8928 Gibng chéng
chiu kho han.

Céc gidng duoc san xuét thir gdm 6 gidng la:

- 6 gibng san xuét thir: OM6328, OM3673, OM10418, OM137, OM10373,
OM5976.
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D3 c6 nhiéu két qua nghién ciu vé san pham cu thé vai 250 t6 hop lai V6i
12.600 dong tir cac thé hé khac nhau, nhiéu giéng lta bd sung vao vat liéu khai dau,

va cai tién va dua vao san xuat 75 dong /gidng trién vong.
Kha néng chéng chiu man trong giai doan tré hoa

Anh huong ciia man do tham thau, dugc tao ra boi su tich tu cua cac ion &
vung ré, tridu ching dau tién cia min ma han ché kha ning 1ay nudc tir & cua ciy
laa va cudi cung dan dén giam toc do ting truong cuia cAy. Mat can bang ion 13 hién
tugng tht hai cia du thira mudi trong cdy laa va din dén thiéu dinh dudng, enzym
hoat tinh, stress oxy hoa va doc tinh ion trong mo thuc vat theo Temnykh, S. (2000)
[79]. P4t nhiém man 13 yéu t6 han ché chinh trong viéc san xuat lta, mot loai cdy
nhay cam mudi, ning suit bi anh huong rat nhiéu boi tinh doc ion theo Quesada, V.,
S. va ctv (2002) [68]. Su khac biét va giita cac loai thyc vat vé kha nang chiu man
ion theo Quesada, V., S. va ctv (2002) [68]. Thuc vt str dung cac co ché khac nhau
dé chéng chiu 4p lyc man nhu loai trur mudi, vin chuyén, tich Ity cac ion doc hai
vao cdc mé khac nhau va khéng bao theo Munns, R. and M. Tester (2008) [63].
Yeo, KT (1990) [87] bao cao rang cac khoang tir md 14 dén mo 14 1a mot trong
nhiing co ché chiu man chinh hoat dong trong cay lta. Viéc tim hiéu cac co ché lién
quan dén kha nang chiu man ¢ thyc vat la can thiét dé phat trién céac giéng ¢o tinh

chdng chiu man theo Khan, W.U.D (2016) [53].

Cay ltia c6 kha nang chong chiu twong ddi voi stress trong qua trinh ndy mam,
dé nhanh hoat dong va trudong thanh nhung rat nhay cam ¢ dau giai doan ciy con va
giai doan sinh san. Hai giai doan nhay cam cua cay la doc lap nhau va dugc diéu
khién boi gen, y nghia, ¢ giai doan trd hoa ciy khong c6 kha nang chdng chiu giéng
cay ¢ giai doan cady con va nguoc lai. Hon nira, kha nang chiu méan ¢ giai doan sinh
san 13 rat quan trong boi vi qua trinh thu tinh va hinh thanh hat xay ra trong giai
doan ndy va giai doan sinh san lién quan tryc tiép dén ning suat hat. Do do, cac

giong lta chiu mén c6 nang suat cao can phai c6 kha nang chiu ¢ giai doan tro hoa.



30

Phuong phép chinh x4c xay dung kiéu hinh 1a phuong phap hét stc quan
trong trong viéc phat hién quantitative trait loci (QTLs) hoac vung gen thich hop
hd trg cho phuong phap chon gidng theo Shrivastava va Kumar (2015) [75]. M6t
) nghién ctu da ching minh thuc vat tré)ng trong nha kinh c6 diéu kién man, c6
kha ning chiu min & tuong tu & trong diéu kién méi trudng. Tuy nhién, & mot sb
loai thuc vét kha ning chéng chiu diéu kién méi trudong khong giéng kha ning
chiu mén cua cay lua trong diéu kién nha kinh. Piéu nay co thé do yéu t6 min
trong dat va anh hudng ciia mot sd yéu td moi truong, 1am cho thyc vat chéng chiu
kho khin v6i d6 min trong diéu kién méi truong. Cung véi nhitng bién dong
stress man, cac thi nghiém cho két qua khac nhau giy kho khin, bao gom cé viéc
stt dung ding cac phuong phap theo Hossain va ctv (2015) [47]. Cac giéng laa
khac nhau chu yéu ¢ giai doan sinh dudng (ST), nhung gidong nhau tir khi 1am
dong (PI) cho dén ra hoa va truong thanh. Cac anh hudong trong thoi gian ST nay
chu yéu do néng d6 mudi lam anh huéng dén giai doan bét dau sinh san trong thuc
vat, gdy kho khan dé xac dinh do anh huong dén cac cdy giong va giai doan sinh
trudng sinh dudng. Tuong ty nhu vay, mdn co thé dan dén stress min gay kho
trong qua trinh phat trién tai thoi diém thich hop trong giai doan sinh san co thé
gdy nham l4n cho céac kiéu hinh. Tinh chéng chiu min trong giai doan sinh san 1a
quan trong nhat vi né quyét dinh nang suat hat. Cé rat it cdc nghién ctru vé kha
nang chiu min trong giai doan sinh san cta cay laa chu yéu 1a do phan tich kiéu
hinh cua cay lta, phuong phap 1dy mau va hiéu biét chua day du cac co ché giai

doan cu thé cua kha nang chiu man.
1.5. Cac Phwong Phap Chon Tao Gidng
* Chon Giéng Bing Phwong Trong Dén

Phuong phap trong don da dugc cac nha chon tao giéng sir dung tir 1au ¢ cac
ving nhiét d6i va 6n doi. Mac du, phuong phap ndy co loi 1a rat don gian nhung
thong qua nhiéu nam sir dung trong lda tai ving Chau A nhiét d6i da luon ludn that

bai khong dua ning suit toan quéc 1én dugc. Tuy nhién vai chuong trinh lai tao
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gidng lua japonica di thanh cong nhd dung nhitng gidng c6 lién hé gan va hinh thai
tuong tu cic dong lai rat it canh tranh nhau nén tir tir ciing cho nhiing giéng tét, 6n

dinh.

Phuong phép trong don chua dua dén nhiéu tién bo dang ké trong nén san xuat
laa ving nhiét d6i vi cic nha khoa hoc di khong dé y dén hai nguyén tic cin ban
cla cai tién gidng:

1. Anh huéng cta hinh thai cta than trén kha niang cho ning sudt va su cin
thiét phai thay thé nhitng dang cdy cao qud, 14 ril bang nhiing dang hinh c6 san

lugng cao hon.

2. Tac dung loai trir ctia sy canh tranh trong quan thé phan ly lam giam di

nhitng cdy phan ly c6 gia tri.

Nhiing kiéu ciy c6 tiém ning cho ning suit cao ludn luén da xuat hién trong
quan thé cdy F, trong cac chuong trinh lai gidng ving nhiét doi; vai ca thé phan ly

d6i khi duoc tim thay trong t6 hop giita cac ciy cha me cao, 14 ril.

Nhitng nha chon gidng thudng khong nhan ra gia tri cia nhom phan ly nho
hon nay hodc bi mat chiing vi chung bj l4n at thiéu anh sang. Vi vay phuong phap
trong don khong dem lai nhitng budc tién vé ning sudt mic du c6 thé dung mot
cach hiru hiéu dé chon nhiing tinh trang kiéu hinh khong phuy thudc vao mat do nhu
kich thudc hat, pham chit nau, thoi gian sinh truong, tinh khong quan cam, tinh

khang va tinh khong d6 16ng cua com.

Gan day, do nhan thic dugc su tuong tac cua kiéu hinh, kha nang cho nang
sut va sy canh tranh, da sb cic nha chon tao giéng da tranh khong dung hoac
khong cai tién phuong phap trong don thong thudng. Phuong phap trong don khong
gidi han dugc xem nhu vo hiéu qua néu mudn tim nhiing dang cdy co tiém ning

nang suit cao trong t6 hop phan ly manh vé kiéu hinh.
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* Chon Tao Giéng Theo Pha Hg

Phuong phép tuyén chon theo pha hé duoc st dung rong rdi va thanh cong
nhit trong viéc cai tién giéng lta. Tuy nhién tuyén chon theo phwong phap nay ciing
c¢6 nhiing that bai nhat dinh. Phuong phap nay doi héi phai co nhiéu thoi gian dé
danh gia thuong xuyén nhitng dong sudt vu trong va giit cac sd liéu lam can ct cho
su lira chon luc lua chin. Nguoi ta phai tén nhiéu cong strc vi dbi voi ting ca thé
dugc chon vira phai chuan bi trong ngoai dong, vira danh gia trong phong thi
nghiém vé pham chat hat tinh khang sau, bénh va vé cac tinh trang khac doi véi
nhimg bd giéng dic biét. Trong tit ca cac phuong phap chon tao gibng, phuong
phéap pha hé doi hdi phai quen thudc véi nhitng dac tinh ctia cdy dang sir dung va sy

tuong tac gitra ki€u gen véi moi truong trén sy bi€u hién céc tinh trang.

Tuy nhién, vi ¢6 nhiéu uu diém phuong phap pha hé dugc sir dung rong rai.
Quan trong nhét 1 nhitng thé hé dau da duoc chon ngoai dong co thé dugc danh gia
ngay ban dau. Phuong phap ndy cho ta co so viing chic hon dé loai bo nhitng dong
khong thich hop va két qua tap trung vao nhiing cay c6 gia tri. Khi nhitng dong méi
duogc trong ngoai ddng ngudi ta s& thu duoc dir kién tir sy danh gia timg c4 thé trong
nhimng thé hé con chau sau nay. Vi vay, nhitng dong kém pham chat, dé nhiém sau
bénh hay c6 nhitng khuyét diém khéc sé& bi loai bo ngay tir trong sd ghi dé khoi mat
thoi gian.

* Phwong Phap Hoi Giao (Backcross-BC)

Paiy 1a phuong phap dugc cac nha chon tao giéng lta sir dung rong rii. Trong
phuong phap hoi giao mét tinh trang dugc chuyén sang mot giéng cai tién bang
cach duogc st dung lai [am cdy cha me dé lai lai nhiéu 1an. Sy bat loi chu yéu cua
phuong phap hoi giao 1a khong c6 giong duy nhat nao 1y tuong dén ndi né chi can
cai tién mot tinh trang. Mac du, cac chuong trinh chon tao giéng lta lién tuc tim ra
nhimg giéng méi co thé tot hon dé thay thé nhimg giéng cii nhung chua cé chuong
trinh dang hinh nao dat dén su cai tién vuot bac vé phém chét hat, nang sudt hay su

on dinh tiém nang cho nang suat cao.
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Phuong phéap hoi giao thong thudng c6 thé dugc sir dung trong vai van dé dic
biét nao d6. Thi du dong Colombia 1 c6 don gen trdi vé tinh khang bénh chay 1a. Sy
tuyén chon trong nhirng thé hé dau tién tir t6 hop dong Colombia 1 véi nhiing cay
thip cai tién cho thay rang c6 sy phan ly tinh khéng xay ra thuong xuyén theo du

doan nhung kiéu cay hay hat thi luon luén x4u.

Diéu nay chimg t6 co6 su lién két manh giira tinh khang va nhiing tinh trang
kiéu hinh v& kiéu cay va hat giéng Colombia 1. Trong truong hop nay, su hdi giao
nhiéu lan véi gidng cha me thap cdy cua lua cai tién két hop voi su tuyén chon

manh & F; sau khi mdi 14n héi giao c6 thé pha v& su lién két nay.
* Chon Giéng Bing Chi Thi Phan Tir (MAS)

Sy phat trién cta k¥ thuat di truyén va cong nghé sinh hoc di tao thanh cong
rat 1on cho cong tac tao chon gidng cay trong. Viée ing dung cac k¥ thuat & mirc do
phan tir cho phép chung ta chuyén nhiing gen mong mudbn hay xac dinh ca thé c6
mang gen mong mudn. K¥ thuat hd tro cho viée chon giéng thuong duoc sur dung la
cac chi thi phan tot RAPD, RFLP, SSR, STS, AFLP... lién két chat véi tinh trang
mong mudn dua trén quan thé F, hodc quin thé hoi giao (BC-backcross), quan thé
cac dong can giao tai to hop (RIL - recombinant), quan thé cac dong gan nhu dang
gen (NIL - nearly isogenic lines), quan thé don bdi kép (DH - double haploid) [6],
[10].

Mot trong nhitng muc tiéu chung ctia cong tac chon gidng cay trong 1a chuyén
mot gen muc tiéu vao trong giéng cdy trong mong mudn. Phuong phap hdi giao
duogc cac nha chon tao giéng lta st dung rong rai, tiét kiém 1 - 2 thé he, gitap cho
viéc cai tién cay trong dap ing v4i san xudt sém hon rat nhiéu. Trong phuong phap
hoi giao, mot tinh trang dugc chuyén sang mot giéng cai tién bang cach dung ciy
cha me d¢ lai lai nhiéu 1an [3], [10]. Hién nay, véi su trg gitip nhd DNA chi thi phan
tr nguoi ta cang phat trién tiém nang ciia hoi giao trong nghién ciru va tmg dung du
nhip gen tir cac loai hoang dai, thAm dinh kha ning du nhap ting budc

(introgression) tir loai hoang dai sang cay trong [6].
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Thong qua str dung chi sb chon loc két hop véi danh gia phan tir va danh gia
kiéu hinh, chon giéng nhd danh dau phan tir ¢6 thé lam gia tang hiéu qua chon loc
rat cao so v6i phuong phap chon gidng ¢b truyén. N6 con tao nén cac co hoi dé gia
tang cuong do chon loc trong nhitng thé hé dau, trong khi phuong phép co truyén
gén nhu khong c¢é chon loc hodc chon loc bﬁng mit rat kho dé loai bo cac dong x4u
[6].

1.6. Phwong phap lai hdi giao trong chon tao gidng lia

1.6.1. Mt s6 khdi ni¢m trong phwong phdp lai hoi giao

Lai hoi giao 1a phwong phap thuong dugc sir dung phd bién nhit dé chuyén
mot gen hodc mdt tinh trang nao d6 vao mot giong dé chuyén thanh gidng uvu tu.
Con lai Fy sau khi duoc tao ra s& lai lai nhidu 1an voi bd hodc me goi 1a phép lai hoi

giao.

Phuong phép lai hdi giao duoc khai xudng boi Harlan va Pope vao nam 1922
[44]. Sau d6, n6 duoc st dung rong réi trong viéc chon tao gidng cay trong & nhiéu
loai cdy khac nhau. Phuong phap nay dugc thyc hién trong truong hop mudn du
nhap mot gene muc tiéu quan trong nao d6 tir ngudn vat liéu cho (la giéng cay ban

dia, loai hoang dai c6 quan hé gan giii) vao gidng cay trong [6], [26].

T6 hop lai bao gdm ngudn vat liéu cho (donor) thudng duoc sir dung lam b va
ngudn gidng cay trong ¢ nhiéu tinh trang wu viét, chi thiéu mot vai gene diéu khién
tinh trang muc tiéu thuong duoc st dung lam me; thuat ngt chuyén mon goi la

gidng tai tuc (recurrent).

Tuy nhién, cé4c con lai & thé hé BC, va BC; (BackCrosses) ¢ su chénh léch vé
kiéu gen vai nhau trong sudt qué trinh lai, gitip cac nha chon giéng c¢6 co hdi chon
dugc nhitng dong mong muédn. Trong hau hét cac trudng hop, giéng tai tuc duoc st
dung trong lai hdi giao c6 phan Ién céc tinh trang mong mudn nhung chi thiéu mot
vai tinh trang nao d6 theo Giora, B.A va U. Lavi (2012) [41]. Bén canh d6, cac nha
nghién ciru ciing cho rang c6 3 yéu té chinh quyét dinh dén sy thanh cong caa mot

chuong trinh chon giéng hdi giao 1a chon lya giéng 1am gidng téi tuc, phuong phap
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hiéu qua dé chon loc cac tinh trang muc tiéu va sé lan lai hoi giao theo Bres-Patry
va ctv (2001) [27].

Mic du vy, phép lai hdi giao van c6 mot s6 han ché nhu: lai hoi giao khong
6 hidu qua trong viéc lai dé cai thién nhiing tinh trang s6 lugng do nhiing tinh trang
nay c6 hé sé di truyén cao. Ngoai ra, su xuit hién cta nhimng lién két khéng mong
mudn ¢ thé ngin can sy cai thién gidng theo Acquaah, G. (2012) [21]. Hon nita
kha ning xay ra tai to hop khong mong mudn ddi véi nhitng t6 hop lai ma cha me
xa nhau vé khoang cach di truyén 1a rat cao khi lai gitta nhom hoang dai v&i nhom

trong hodc giita nhom indica va japonica [6], [10], [12], [13].

RD o | 1 50:50

Gidng tai tyc % Gidng cho ‘ —
F1 75: 2§ ' !
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. . T
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, | N, |
BCzxhR BC4
96.875: 3.125 s |
BCsxR
Hinh 1.5. So' @6 phwong phap lai Hinh 1.6. Gia tri trung binh ciia gen
hai giao phuc hdi qua tirng thé hé hdi giao

1.6.2. Uu diém ciia phwong phdp lai héi giao

Vé mit di truyén, phuong phap hoi giao tao ra sy kiém soat di truyén t6i da
trong qua trinh cai tién giéng cay trong. Khdng c6 mot phuong phap chon giéng
nao, nha chon gidng c6 thé du doan trude kién tao di truyén caa dong cay trong
méi. Nha chon gidng ciing ¢ thé l3p lai tién trinh hoi giao néu can thiét dé mot lan

nita phat trién gidng tai tuc.

Giong duoc phét trién bang phuong phap hoi giao khong can trac nghiém

ngoai dong trén dién rong. Viéc danh gia chu yéu dya vao tinh trang muc tiéu cua
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gidng cho c6 két hop duoc trong gidng tai tuc hay khong. Phuong phap hdi giao
khdng bi anh hudéng bai yéu té moi truong trong su thé hién tinh trang. N6 c6 thé
duoc thé hién dé tao ra quan thé trong mua nghich hoic bét ctr ¢ dia diém nao. Hé
s6 di truyén caa tinh trang muc tiéu khéng qua quan trong dac biét khi viéc chon loc

tinh trang cua gidng tai tuc chua that sy hoan chinh.

N6 cho chlng ta giai phap 1y tudng dé st dung nhitng ngudn gen chua duoc
thich tmg, chua co tinh chat “productive”, nhitng tiém an ngudn gen khang stress,

gen cho chét lwong ndng san tét, hoic nang suat cao.
1.6.3. Nhwoc diém ciia phwong phdp lai héi giao

Nhin chung, phuong phép hdi giao dugc xem nhu mét phuwong phéap co tinh
chat bao tha vé mat di truyén, vi nd khong tao ra mot nang suat dot pha mai. N6
mat nhiéu thoi gian tir (6-7 nam) dé gan thém mot hoac maot vai tinh trang ¢ loi cho

gidng cay trong.

Vi khuyét diém nay, nguoi ta da cd giang tim kiém mot phuong phap méi dé
khic phuc yéu diém thoi gian, nho marker phan tir. Nhitng phét trién trong nghién
ctru marker phan tir gan ddy da mo rong huéng sir dung ngudn gen tir loai hoang dai
dé cai tién gidng cay trong. Mot phdi hop dic biét cua hoi giao nho ban d6 QTL d6i
V6i cac gen diéu khién tinh trang sé luong da dugc cong bd vai thuat ngit chuyén
moén 1a “Advanced Backcross QTL Analysis” (phan tich QTL trén quan thé hoi giao
cai tién) da dugc ung dung trén ca chua, nham chuyén tinh trang sé luong “tong
chat dic hoa tan” (total soluble solids) vao giéng ca chua thuong pham. Pay 1a
phuong phap c6 mét tiém niang khong 16 dé bd sung cho phuong phap chon tao
gidng thong thuong khac va dugc Ky vong 1a mot trong nhiing phuong phap c6 tinh

chat tiép can voi nhirg phuong phap hién dai trong thoi diém hién nay.
1.7. Ung dung chi thi phan tir trong chon tao giéng lua

Phuong phép lai hoi giao 1a k¥ thuat duoc sir dung rong ri trong chon tao
gidng laa dé chuyén gen muc tiéu tir cay cho sang cay nhan. Muc dich chinh cta

phuong phap nay 1a giam s lwong gen cua cay cho trong con lai theo Singh, S. va
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ctv (2001) [77]. Céc nuéc Nam A va Pong Nam A di ¢ng dung thanh cong phuong
phap tao gidng nay dé cai tién kha niang khang dao 6n cua cac gidng laa nhu
KDML105, Basmati va Manawthukha theo Toojinda, T. va ctv (2005) [81]. Cung
thoi gian d6, phuong phap tiép can hdi giao méi ciing duoc thiét 1ap bang viéc ung
dung dau phan tir. Su két hop nay di tao ra nhiéu thuan loi hon trong viéc lai tao
gidng va bao cdo dau tién trén cay lGa boi theo Chen, S. va ctv (2000) [33].

1.7.1. So lwgc vé phwong phdp chon loc bing chi thi phin tir

Viéc s dung cac chi thi phan td ADN cho muc tiéu chon loc trong cac
chuong trinh chon gidng dugc dé cap dau tién bai Sorensen va Robertson (1961)
[78]. V&i sy phét trién cua cong nghé sinh hoc thi viéc chon giéng cay trong ciing
d3d c6 cudc cach mang 16n, hau hét cac phuong phap chon loc khong thé thuc hién
duoc bang viéc dya trén kiéu hinh thi c6 thé st dung cac chi thi phan te lién két véi
cac gen quy dinh tinh trang d6. Chon loc bang chi thi phan tir c6 loi thé rat 16n vi
nhiéu dic tinh cay trdng khong thé danh gia duoc & diéu kién ngoai dong theo
Haque va ctv (2021) [43]. Bén canh d6, viéc chon loc bang chi thi phan tir c6 thé
thue hién & giai doan sém (khi cay con nhé), gidip ngan thoi gian chon loc, cong stc
va chi phi thuc hién. Tuy nhién, & mot vai tinh trang thi viéc chon loc kiéu hinh s&
hiéu qua va tiét kiém chi phi hon 1 str dung chi thi phan tir. Cac nha chon giéng dic
biét quan tdm dén cac tinh trang quan trong nhu chdng chiu vai diéu kién bat loi tir

moi truong ciing nhu cac tinh trang néng hoc.
Chon loc bang diu phan tir doi véi stress phi sinh hec

Stress phi sinh hoc duwgc xac dinh nhu 13 tac dong gay hai cua cac yéu tb
khong c6 sy séng dén cac sinh vat séng trong mot moi trudng nhu han, man, nhiét
d6 thap hay cao,... Khac véi dic tinh khang cua cay ddi véi stress sinh hoc da s 1a
c4c tinh trang don gen, tinh trang khang d6i véi stress phi sinh hoc 1a da gen. Do
vay, viéc xac dinh, kiém soat hay tac dong theo y muén 1a rat kho theo Giora, B.A
va U. Lavi (2012) [41]. QTL cua tinh trang chéng chiu han da duoc thuc hién & cac

loai cay trong nhu lta, sorghum, lda mi.
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Vi ché do tudi khéng hop 1y, cling véi bién déi khi hau thi hién twong xam
nhap man ngay cang gia tang. Dé dbi dau véi van dé nady, viéc tao ra cac giong cay
trdng cé kha niang chdng chiu min 1a mot trong nhitng giai phap quan trong. Ban d6
QTL cho kha ning chéng chiu min hoic lién quan dén cac dic tinh sinh ly gidp
chéng chiu man da duoc ghi nhan trén cay Arabidopsis thaliana, 1da, 1Ga mach, dau
nang,... [69], [85]. Tuy nhién, du c6 nhiéu nghién ciru vé kha ning chéng chiu man
& nhiéu loai cay khac nhau nhung khi dua vao diéu kién san xuit ngoai déng ruong
thi lai khong thanh cong nhu mong dgi theo Buckler, E.S va ctv (2009) [28].

Chon loc bing dau phan tir d6i véi cac dic tinh ndng hec

C6 gan 100 gen va chic nang va tinh da hinh da dugc xac dinh duéi diéu kién
ty nhién & mtrc do sinh ly va phét trién caa cay. O nhiéu loai cay trong, cac gen nay
quy dinh cho mat sé tinh trang nhu thoi gian nay mam va ra hoa, kiéu hinh va cau
trdc caa hat va trai, cling nhu céc tinh trang nang suat va chat lugng theo Temnykh,
S. va ctv (2000) [79]. Chin gen tac dong quy dinh dén su khac nhau trong thoi gian
ra hoa cua cdy Arabidopsis di duoc phan Iap va mot so ¢ anh hudng chinh nhu
FRI, FRL1, FRL2 va FLC. Nguoc lai, su phan tich thoi gian ra hoa ¢ cay bap khong
cho thay c6 QTL anh hudng chinh dén tinh trang nay. Thay vao d6, cac QTL chi ¢6
anh huong nho da duoc nhan dinh boi Bao va ctv (2002) [24]. Bén canh d6, Blanco
va ctv (2003) [25] ciing cho thdy rang DOG1 cam {ng cho sy nay mam cua hat va

biéu hién trong sudt qua trinh phat trién cua hat.
1.7.2. Mét s6 thanh twu ciia chi thi SSR trong chon giong lia

Microsatellite 1a mot PCR-based chi thi khdm pha su khac biét cac vé tinh”
(microsatellite) bang cach nhan ban cac chudi ma don gian lip lai phan tan trong
genome sinh vat nho phan tng PCR. Cac doan ADN nay sau d6 duoc tach ra trén
gel polyacryramide hoac agarose va hién thi nho phan ing nhuém Bac (Ag) hoac
Ethydium Bromide sau d6 chyp hinh bang tia UV. Chiéu dai cac doan ADN trén
dién di khoang 100-200bp. Cac doan mdi (primer) dugc thiét ké cho phan ang PCR

dua trén chudi ma & hai du caa cac “vé tinh”. Thé da hinh chiéu dai cac chudi ma
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don gian 13p lai (SSLPs) duoc xéac dinh dya trén sy khac biét vé sb luong cac don vi
lap lai tai locus ma chi thi do dinh vi theo Zhao, K. va ctv (2016) [88] va cung cip

mot ngudn danh dau sy khac biét ngay trén vat chét di truyén.

Dau SSR rat phong pht va phan bé rong trong genome cay lda vi thé ching
duogc sir dung dé phan tich da dang di truyén gitta cac gidng [6], [51], [90].

Ban d6 di truyén SSR trén genome cdy laa dugc thiét ké vai cac SSR marker
duoc viét tit 1A RM (Rice Microsatellite) & My va OSR & Nhat. Su phong phi vé sb
lugng cac marker SSR véi cac motif 1ap lai phat trién trén nhiing phan ma hoa va
khéng ma hoa cua genome cay lda [32], [90] giup cho viéc khao sat sy hién dién va
khac biét cac chudi ma don gian lap lai trén toan bo genome ngay cang hoan hao.
So sanh 323 SSR marker 194 marker tir kho du trir genomic cua cay lda va 129
marker tir kho luu tri thiét 1ap tir protein (isozyme marker) thé hién céc tinh trang
rice — expressed sequence tags - ESTs), Cho, Y.G. va ctv (2000) [34] xac dinh ti 1€
da hinh tim thdy nhd cac marker tir genome cao hon rat nhiéu cac marker tir ESTs
(83,8% so voi 54,0%). Vé cac motif l1ap lai, mic d6 da dang di truyén cao nhat tim
thiy & marker khuyéch dai chudi ma GA trong khi hau hét cac marker khuyéch dai
chudi md CCG hoic CAG khdng tim thdy su khac biét. O lta di phat hién cac
nhom GA, GT, CAT, CTT theo Liu, Q (2005) [59].

Robert Koebner (2003) [70] da thiét 1ap ban d6 di truyén cho gen khang man
trén cay lGa bang SSR marker trén cac quan thé con lai BC,F, ciia nhiéu to6 lai khéac
nhau. D4&i véi quan thé con lai gitra IR64/Chenghui ban dd duoc thiét 1ap véi 34
SSR marker ¢ tong chiéu dai 1a 148,6 cM phu trén 3 nhiém sic thé s6 1, 8, 9. Quan
thé con lai gitta IR64/OM1706 c6 35 SSR marker duoc sir dung dé xay ban dd, c6
tong chiéu dai 50,5 cM phu trén nhidm sic thé sé 1 véi 8 marker. Co 47 marker
duoc sir dung trong phan tich quan thé con lai cua toé hop IR64/FR13A, cac marker
nay co tong chiéu dai 191,6 cM phu trén nhidém sic thé s6 1 va 109,3 cM phu trén
nhiém sac thé s6 11. Quan thé con lai cia té hop Tequing/OM1706 sir dung 28 SSR

marker véi tong chiéu dai 95,4 cM phu trén nhidm sic thé sé 6. T4c gia ciing da sir
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dung 40 SSR marker dé thiét Iap ban db di truyén trén quan thé con lai giira
IR68552-55-3-2/Chenghui 448 véi tong chiéu dai 253,1 ¢cM duoc pha trén nhiém
sic thé s6 1 va 9. Ban db di truyén cho gen khang min duoc nghién ctu trén quan
thé IR28 lai voi Bdc Phung [10].

Cac t6 hop lai gitra gidng lda trong va lta hoang da duoc phan nhém di truyén
thong qua STS marker trén gen khang gay nau Bph-10 va ¢ng dung SSR marker dé
phat hién gen muc tiéu du nhap tir lta hoang vao laa thudng céc tinh trang chong
chiu d6 doc nhém, chdng chiu sau bénh chinh, ning suat cao,... [1]. Marker STS va
SSR khang dinh gen khang bénh bac 14 xa — 13 ciing duoc thiét 1ap trén quan thé
BC,F, giira lGia mua va lGa cai tién [18], qua dé dic tinh di truyén khang bénh bac 14
cling duoc phan tich va thiét ké cac cap moi twong tmg trén co so cac chudi ky tu
ctia primer RG140 dé phat hién cac gen khang Xa-21, xa-13, xa-5 theo Lang, N. T
va ctv (2009) [58].

Ciing v&i marker vi vé tinh, ban d6 gen mui thom duogc xay dung nhd marker
RG28F-R lién két trén nhiém sac thé s6 8 théng qua phan tich BC,Fy, Fy, F,, BC,F,
c4c to hop lai IR/64/Jasmine, IR64/DS20 [6], [10].

1.8. Chon tao gidng bing phwong phap lai hoi giao két hop véi chi thi phan tir

Phuong phap lai hoi giao c6 sy hd tro ciia dau phan tir (Marker — Assisted
Backcross Method — MABC) la mét trong nhitng phuong phap chinh xac va hiéu
qua dé bao ton cac dic tinh quan trong cua gidng bé me. Trong phuong phap nay,
mét dau phan tr duoc st dung dua trén dic tinh hinh théi, sinh hda hoic dwa trén su
bién doi cia ADN/ARN dé gian tiép chon loc nhitng kiéu gen hoac nhiing tinh trang
ma nha chon giéng quan tdm (vi du nhu tinh khang bénh, kha ning chiu dung véi
nhitng diéu kién bét loi ciia moi truong...). Nguyén tac cuia MABC la tich hop gen
muc tiéu di xac dinh duoc vi tri trén nhiém sic thé tir gibng cho khi lai lai vai bd
me. C6 ba yéu t6 anh huong dén hiéu qua cia MABC 1a: sé lugng ca thé cia quan
thé hoi giao, khoang cach cua dau phan tir voi muyc tiéu va sé lwong dau phan tir
duoc s dung trong qua trinh chon loc theo Sarkar, R va ctv (2009) [72]. MABC
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gilp cac nha chon gidng xac dinh dwoc chinh xé&c su hién dién cua gen muc tiéu trén
cac dong hdi giao. Piéu nay sé gilp cai thién giéng l0a, gilp cac gidng nay co thé
chbng chiu véi cac diéu kién bat lgi cua moi trudong nhu 1d lut hay khang duoc voi
sau bénh. Nhu vy, MABC nén duoc sir dung dé cai thién chat luong va gia ting

nang suit l0a theo Neelam Bishwas va ctv (2016) [64].
1.8.1. Céc gid thuyét mé hinh MAS

Trong nhitng nam gan day, mét vai mé hinh MAS d& duoc cac nha khoa hoc
dua ra va dugc phan tich can k&. Theo mot s6 md hinh, chi can tién hanh lai tro lai
qua 4 thé h¢, chua khong can dén 6 thé h¢, ngay ca khi quan thé chon loc ¢é kich
thuéc nho va céc giit lidu vé chi thi phan tir bi han ché. Hon thé nira, theo Frisch,
M. va ctv (1999) [40] d& dua ra chién luoc “chon loc hai giai doan” dé ap dung

trong truong hop chua biét cac thong tin vé ban do lién két cua cac chi thi phan ti.

Theo nghién ctru ctia Robert Koebner (2003) [70], nhitng tinh toan dya trén co
s& may tinh dé so sanh céc chién lugc chon loc 2 budc, 3 budc va 4 budc (stage) vé
ty I kiéu gen bé me phuc hdi (recurrentparentgenotype-RPG) cho thay: Véi chién
lwgc lay mau 4 budc va quan thé tir 50-100 ca the, ty I¢ kiéu gen gidng b me
(RPG) c6 thé dat 96% véi do tin cay 90%. Trong khi chon gidng truyén thong phai
can t6i 6 thé hé va véi rai ro 16n hon.

Viéc tang sé luong chi thi dé danh gia kiéu gen & mdi thé hé co rat it tac dung.
Khi ngudng 1 chi thi/20cM dat duoc, viéc thém chi thi nira 14 khéng can thiét
(ngoai trir cac chi thi xung quanh locus quan tdm).Ty 18 tai t6 hop chtr khéng phai
s6 lugng chi thi 1a yéu té han ché trong viéc giam céc can trg lién két. Piéu d6 cho
thdy, viéc lay mau quan thé 16n hon véi it chi thi hon c6 tac dung hon viéc 1am
nguoc lai. Chon loc gidng lta dya trén chi thi phan tir (Markerassistedselection-MAS)
la sir dung chi thi ADN lién két chat véi locus muc tiéu dé thay cho chon loc danh gia
kiéu hinh véi gia dinh chi thi ADN (ADN markers) c6 thé du doén kiéu hinh mot cach

déng tin cay.
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MAS @ng dung trong chon tao gidng IGa c6 nhitng uu diém noi bat 1a: dic biét
véi nhitng tinh trang kho déanh gia thanh loc dua trén kiéu hinh; tiét kiém thoi gian
va ngudn luc trong qué trinh chon loc; rat quan trong véi mét sb tinh trang nhu chat
lwong hat; c6 thé chon loc som, truéc khi gieo trong, c6 thé chon ngay & thé hé
phan ly F, hoic Fs; khéng bi anh huong cia méi truong; va co thé phan biét giia

ddng hop va di hop va chon loc ting cay.

Chon tao gidng lda tng dung chi thi phan tir gdm danh gia nguon vat liéu di

truyén truge khi thuc hién mot chwong trinh chon gidng.

Trong mét s6 truong hop thuan loi, d6i khi cac nha chon gidng chi can lai tro

lai 3 thé hé 1a c6 thé dat duoc muc tiéu cua minh.
1.8.2. Piéu kién dé vng dung MAS

Theo Francia (2005) [38], su thanh cong cua hé théng chon gidong nhd MAS
phu thugc vao cac yéu té: ban do di truyén véi mot sé lugng hop ly cac chi thi da
hinh tai cac viing twong dong dé dinh vi chinh xac QTLs hay gen quan tam; mdi lién
két chat gitra chi thi va cac gen khang hay cac QTLs; su téi t6 hop thich hop giita
cac chi thi va phan con lai cua bo gen; kha nang danh gia mot sé luong 16n cé thé
trong mot thoi gian va gia thanh hiéu qua. C6 2 kiéu chi thi c6 thé ung dung trong
MAS: (1) chi thi phan tir duoc dinh vi ngay trong pham vi gen quan tam. Pay la
truong hop ly tuéng nhat cho MAS; (2) nhém chi thi ¢6 khuynh huéng di truyén
cling vai gen quan tm. Méi quan hé nay tim thay khi gen va chi thi c6 khoang céch
vat ly gan nhau. Chon loc dya trén chi thi nay goi 1a LD-MAS (linkagedisequilibrium-
MAS).

Chi thi phan tir lam tang thém hiéu qua sang loc trong cac chuong trinh chon
giong véi cac wu diém sau: kha niang chon loc ngay tir giai doan cay con dang nay
mam trong khi nhiéu dau hiéu chi c6 thé sang loc khi chiing duoc biéu hién & nhiing
giai doan muon hon trong qua trinh séng néu chi str dung phuong phap chon gidng cb
dién (vi dy: chat luong qua va hat, tinh bat duc duc, kha nang phan ung chu ky quang);

kha nang sang loc nhirng dau hiéu ma viéc danh gia cac dic tinh nay kho khan, dat
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tién, tén thoi gian (vi du nhu hinh thai r&, tinh khang nhidm d6i voi cac dich hai
hoac d6i véi nhitng noi, nhitng bénh dac hiéu, hay tinh khang nhitng diéu kién gay
sbc sinh hoc nhu han, man, thiéu mudi, cac chat doc); kha ning phan biét trang thai
ddng hop tir hay di hop tir caa nhiéu ldcut trong ciing mot thé hé ma khdng can
kiém tra thé hé sau; kha ning chon loc ddng thoi vai dic tinh trong cing mot thoi
gian, do vay ma c6 thé dua vao cung lic vai gen c6 gia tri v& mat néng hoc,vi du
dua vao cting mét luc nhiéu gen khang dich hai khac nhau. Cac phwong phép sang
loc kiéu hinh céc cé thé thong qua sy lay nhiém (ddng thoi hodc tham chi lan luot
tirng thé gay bénh hay ting con tring gay hai) rat khé dat duoc két qua. Nhung néu
ap dung cong nghé chi thi phan ti c6 thé kiém tra sy c6 mat hay vang mat cua ting

alen khang (hay nhiém) khéc nhau ¢ tirng ca thé.

Bang 1.5. Su twong quan giira s6 thé hé BC,F; véi ty I¢ kiéu gen ciia dong trién

vong (nhan gen mong muédn) dwge dwa vao con lai BC,F;

S6 thé hé backcross (n) Ty Ié kiéu gen ciaia dong nhan gen
1 0,75
2 0,875
3 0,938
4 0,969
5
6

0,984
0,992

Gan day, vai su phét trien manh mé caa cdng nghé chon giéng nho chi thi phan ta,
cac nha khoa hoc da dua ra mot phuong phép chon gidng phan tr méi— d6 la “Chon
gidng hoi giao nho chi thi phan tir (Marker-AssistedBackcrossing—MABC). MABC 13
phuong phap thiét thuc, hiéu qua trong viéc dua locus gen quy dinh tinh trang d |
truyén sé lugng (QTL) hay gen mong mudn vao giéng uu td nham chon tao giéng
m&i mang gen/QTL mong muén nhung van gitin guyén (gan 100%) nén gen di
truyén cua gidng uu td vai thoi gian chon gidng rat ngan: quy trinh chon gidng két
thic & thé he BCs, tham chi BC,.
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Nguyén ly cua phwong phap MABC la chuyén mot QTL/gen tir dong cho gen
vao dong nhan gen trong khi chon loc su hoi nhap caa dong cho théng qua phan con
lai cua hé gen [74], [72]. Viéc st dung cac chi thi phan tir cho phép khao sat di
truyén caa con lai & mdi thé h¢, day nhanh téc do cua qua trinh chon loc, vi thé tang

cudng nén di truyén qua mdi thé hé.

Uu diém chinh cua phwong phap MABC 1a: (1) Chon loc bing chi thi phan tir
dbi vai locus gen dich; (2) Chon loc nén di truyén d6i véi hé gen cay b me tai to
hop; (3) Tién gan dén locus quan tam trén ban do lién két; (4) Chon gidng ngau
nhién kiéu gen mai véi mot sb tinh trang quan tdm. Hiéu qua cua cac san pham
MABC sé& duoc thé hién trén dong rudng [80], [84]. Ngoai ra, thdng qua phuong
phap nay, téc do cua qué trinh chon loc duoc day nhanh lén gap doi, tham chi gap
ba (chi can dén thé hé BC, hoic BC; la dat két qua twong duwong voi BCs theo
phuong phép thong thuong).

Chon gidng hdi giao nho chi thi phan tir con gitp khic phuc dugc nhiing tro
ngai ma cong tac chon gidng truyén thong rat kho giai quyét nho loai bo dugc cac
tac dong gay nhiéu do céc tuong tac trong cung mot alen hay giira cac alen gay ra.
Nhitng tuong tac nay thuong khong thé phét hién duoc bang cach phan tich kiéu
hinh. Phuwong phép nay con dic biét hidu qua trong truong hop can dua nhiéu gen

khac nhau vao mot nén gen uu viét.

O Viét Nam, Saltol QTL c6 duoc tir giéng c6 kha ning chiu min cao FL478
d3 dugc dua vao cac gidng lda cao san thong qua phuong phap lai hoi giao két hop
diu phan tir theo Huyen, L.T. N. va ctv (2012) [48]. Cac thé hé con lai duoc chon
loc nho vao céc primer lién két véi gen khang man nhu AP3206, RM3412 va
RM10793,... Con lai cua giéng lua Bacthom 7 dwgc nhan Saltol QTL tir giong
FL478 sau khi hoi giao 3 thé hé va ¢ bo gen twong dong véi giéng tai tuc Bacthom
trén 96% theo Vu, H. T. T. va ctv (2012) [82]. Hasan va ctv. (2015) [46] nhan dinh
rang co thé phat trién cac gidng lua c6 kha niang chdng chiu man cho viing ven bién

DPdng bang sdng Ciru Long bang phuong phap lai hdi giao két hop vai diu phan tir.
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CHUONG 2
VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
Pia diém va thoi gian nghién ciu
Céc thi nghiém dugc thuc hién tai Vién Nghién Cu Nong Nghiép Cong Nghé
Cao BDBSCL.

Thoi gian thue hién tir thang 06/2015 dén thang 09/2021.
2.1. Vat liéu nghién ctru

Gidng lua: 101 giéng laa mua va 100 gidng lua cao san dugc thu thap tir ngan
hang gen cua Vién Lia Pdng bing song Ciru Long va Vién Nghién Ciru Nong
Nghiép Cong Nghé Cao PBSCL; cia Vién laa Qudc té (IRRI) va cac nude nhu: An
Do va Nhat (Phu luc 1). Trong d6, cac gidng lam b me 1a OMCS2000; OM1490,
OM6162, Pokkali.

Dung cu, thiét bi, hoa chat: dung cu, thiét bi, hoa chat dung trong phong sinh
hoc phan tir, phong phén tich phan t (Phu luc 2).

Chi thi phan tt: 52 chi thi phan tir dung trong viéc ddnh gia da dang ngudn gen
bb me; 52 chi thi st dung 14p ban dd6 GGT (Phu luc 3).

2.2. N¢i dung nghién ctru

Noi dung 1: Panh gia vdt liéu bé me si dung trong nghién cizu chon tao chiu

mdan

Ly trich DNA tuwr cdy lua:

Phuong phap ly trich DNA thyc hién theo quy trinh cua IRRI (2011) [49] va
Nguyén Thi Lang (2002) [9].
Noi dung 2: Pdnh gid hiéu qua chon loc tinh trang muc tiéu dwa trén cdc quan
thé lai Fy

Lai 14 mot phuong phép nham két hop nhiing dic trung, dic tinh cua bd me
vao co thé méi, 1a phuong phap quan trong dé tai to hop cac kiéu gen cta b me
nham tao ra to hop méi, tir d6 chon lya, boi dudng dé tao ra giéng méi. Vi thé, viéc
chon Iya bd me phu hop 14 rat quan trong trong cong tic chon tao gidng méi.
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Noi dung 3: Chon tao quén thé lai héi giao phuc vu cho gen chéng chiu min
thip thong qua MAS

Lai tao va chon loc cac quén thé lai hdi giao nho céc chi thi phan tr (BC,F;-
BCnFl)
Noi dung 4: Chon lopc cdc quan thé hoi giao BC,F, théng qua ldp bin dé GGT

2.3.4.1. Kiém tra kiéu gen ciia quan thé con lai trén nhiém scc thé 1 va 8 dwa
trén cdc chi thi phan tir da hinh giita cdy bé va me

Phuong phap ly trich DNA, PCR, kiém tra san phim PCR duoc thyc hién
tuong tu nhu phan 2.3.1

2.3.4.2. Lip ban do6 GGT dénh gid sy di truyen clia quan thé con lai, qua do
chon loc cdc cd thé mang gen muc tiéu mong muon
Noi dung 5: Pdnh gid kiéu hinh va kiéu gen lién quan gen saltol trén quin thé
con lai
2.3. Phwong phap nghién ctru

2.3.1. Panh gia vt ligu bé me sir dung trong nghién ciru chon tao chiu mdn
Ly trich DNA tir cdy |0a:

Phuong phap ly trich DNA thuc hién theo quy trinh cua IRRI (2011) [49] va
Nguyén Thi Lang (2002) [9].

Mau 14 laa tuoi, con non (2-3 cm) thu dugc nghién bang cdi va chay. Sau do,
400pl dung dich ly trich DNA (DNA extraction buffer) dugc cho vao mau 1a
nghién. Cac mau mo 14 duoc nghién dén khi dung dich mau chuyén sang c¢6 mau
xanh 14 cdy (té bao bi pha v& va phong thich ra diép luc). Dung dich mau tiép tuc
dugc thém vao 400ul ADN extraction buffer, tron va lic déu. Sau dé, 400pl dung
dich miu nay duoc hat va chuyén sang mot tube 1,5 ml dd dwoc ghi nhin tén giéng.
800pl dung dich chloroform: isoamyl alcohol (24:1) vao tube mau, tron va lac déu,
sau d6 ly tam vé&i 12.000 vong trong 3 phit. Cac tube mau sau ly tdm s& phan thanh
hai 16p riéng biét, phan dung dich phia trén (supernatant) duoc 1y va chuyén sang
mot tube khac c6 cung thé tich. Mau duoc thém vao 800 pl ethanol (100% trit lanh),
tron k¥ bang may lac va tiép tuc ly tdm véi tbe do 13.000 vong trong 5 phut. Dung
dich miu luc nay xuat hién phan két tia (pellet) bén dudi tube. Thu phan két tia va

rira bang ethanol (70%). Phan két tia 12 phan DNA tong s6 duoc phoi kho & nhiét
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d6 phan (~25-30°C). Hoa tan DNA vao 50ul TE buffer (Bang 2.1) va trit ¢ nhiét do
-20°C cho dén khi str dung.

Bing 2.1. Thanh phén dung dich dém ly trich DNA va TE buffer (pH = 8)

Thanh phan dung dich dém ly trich DNA (5 ml)

Thanh phan Nong d¢ Thé tich Chitc nang

Tris (pH = 8) 50 mM 0,25 ml On dinh pH = 8

EDTA (pH =8) 25 mM 0,25 ml  Két hop v6i Mg?, cofactor cua
DNase (tu do)

NaCl 300 mM 0,30 ml  Két hop véi ethanol 100% dé
tia va rira sach DNA, bao vé
DNA

SDS 1% 0,50 ml  Bién tinh protein

Nudc cat 3,70 ml  Dung méi hoa tan

Thanh phin dung dich TE buffer (pH = 8) (50 ml)

Thanh phan Nong do Thé tich

Tris (pH = 8) 10 mM 0,5 ml
EDTA (pH =8) 0,5 mM 0,1 ml
Nudc 49,4 ml

(Nguon: Nguyén Thi Lang, 2002) [9]
Khuéch dai gen muc tiéu thong qua phwong phdip PCR-SSR:
San pham PCR duoc khuéch dai thong qua microsatellite (SSR) theo phuong
phap ctia IRRI (1996) [49] va Nguyén Thi Lang (2002) [9].

Céc thanh phan hoa chat cho 15pl miu phan tmg PCR duoc chuan bi bao
gém: 8,5ul nudc cit hai lan; 1,5pl dung dich dém cho PCR (10xTB buffer)
(200mM Tris-HCI (pH = 8,0-8,5), 500mM KCI va 15mM MgCl,); 1ul dung dich
1mM dNTP; 1pl dung dich mdi xudi va méi nguoc (5uM); 1ul dung dich Tag DNA
polymerase (4 U/ul) va 2ul DNA tong s6 (35 ng/pl).
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San phdm PCR dugc khuyéch dai bing may thermal cycler 9600 (Perkin
Elmer, USA) theo chuong trinh SSR duoc thiét 1ap nhu sau:

1. 94°C trong 5 phut (khéi dau bién tinh)
2. 35 chu ky véi cac budc sau:

94°C trong 30 gidy (bién tinh, tich d6i mach kép DNA)
55°C trong 30 gidy (4 mdi)
72°Ctrong 45 giay (kéo dai)
3. 72°C trong 5 phut (két thiic giai doan kéo dai)
4. Trir ¢ 4°C.
Kiém tra san pham PCR trén ban gel:

Chuén bj gel theo thanh phan ¢. Dung dich gel dugc dun sbi dén khi dung dich
chuyén sang trong sudt va dé ngudi voi nhiét do 50-60°C. Dung dich gel dugc dd
nhe tir tir ra khay, chu ¥ tranh bot khi. Khi gel cting rat 1y cac lugc va khung chin
ra khoi gel.

Dung 5-10pl dung dich nhudém (98% formanide, 10 nm EDTA; 0,025% bromo
phenol; 0,025% xylene cyanol) tron déu vao mau PCR. Bom mau vao cac 15 giéng.

Chay dién di nam khoang 1-2 gio tiiy thudc vao dic tinh tig cip moi.
Nhuom gel trong dung dich c6 ethidium bromide 0,5% khoang 10-20 phut.
Chup gel dudi tia UV va doc két qua hién thi trén man hinh.

Bang 2.2. Cac thanh phén cia gel polyacrylamide va agarose dwoc sir dung

Gel polyacrylamide 6% Gel agarose 3%
Thanh phan Thé tich  Thanh phan Thé tich
Nudc cat 78,9 ml Nuéc cit 98 ml
10X TBE buffer 5,0 ml 50X TAE buffer 2 ml

40% Acrylamide 15,0 ml Agarose 30¢g
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10% APS 1,0 mi
TEMED 100,0 pl
Tong cong 100,0 ml Tong cong 100,0 mi

(Nguon: IRRI, 2011; Nguyén Thi Lang, 2002) [49], [9].

Lai tao lua trong nha ludi
Chon b6 me: khi cay laa bat dau trd bong, cay lua xanh, khoe, cimg céap, khong
sau bénh. Di voi cdy me, bong phai trd khoi be tir 50- 60%. Ddi voi ciy bd, bong
laa trd vuon ra khoi be va cac hoa lta né dé 10 cac nhi duc vang ra bén ngoai vo

trau.

Hinh 2.1. Vit liéu b6 me dwoc chuin bj

Khik duec trén cdy me: thoi gian khir duc thuong vao lac chiéu mat (khoang 15
dén 17 gio). Bong lta duoc tach nhe nhang ra khoi be dong, sau d6 duoc xir Iy bang
cach dung kéo cit bo cac hoa dd nd ¢ chop bong (nhi duc di phoi ra) va nhirng hoa
con non & cudi bong. Cac hoa con lai dugce cit xién theo vién vo trau dé 16 ra nhitng
tai phan. Thao tic ndy can nhe nhang, tranh 1am v& bao phan, 1am roi hat phin 1én
dau nhuyy. Cac nhi duc duoc loai bo ra khoi vo triu béng dung cu gép hat phén (ben).
Céc bong lta d3 khtr duc duoc bao boc lai bang gidy bong md, khong thim nuéce, cb

dinh va ghi thong tin 1én bao giay.
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Hinh 2.2. Khir duc trén cay me

Cdch phii phdn: thoi gian pht phan luc ¢6 ning tot (thuong khoang 9-10 gio).
Céc bong cho phén hoa dugc chon lua va cit can than béng kéo. Sau do, ric nhe

nhang phan hoa Ién cac hoa cua cdy me da dugc khur duc.

Cham soc bong lai: kiém tra hat lai sau 3 - 4 ngay phu phan. Néu bau nodn bat
dau phinh to chiing t6 su thy phén da thanh cong, nguoc lai, bong lua s€ bi kho va
trang. Hat lai s& chin khi mau hat chuyén sang vang va duogc thu hoach vao khoang

25- 30 ngay sau khi thu phan. Hat duoc siy o 38°C trong 3 ngay.

2.3.2. Danh gid hiéu qud chon loc tinh trang muc tiéu dwa trén cdc qut‘in thé

lai F4

Lai 12 mot phuong phap nham két hop nhitng dic trung, dic tinh ctia bd me
vao co thé méi, 1a phuwong phap quan trong dé tai to hop cac kiéu gen cua bd me
nham tao ra to hop moi, tir @6 chon lya, boi dudng dé tao ra giéng méi. Vi thé, viéc
chon Iira bé me phu hop 12 rit quan trong trong cong tac chon tao gidng méi.

Theo Bui Chi Baru (2003) [5] trong cac phép lai thi nguyén tic chung 1a bd
sung khiém khuyét luén duoc vu tién. Cac nguyén tic co ban sau: (1) khac nhau vé

ki€u sinh thai dia li; khac nhau vé cac yéu t6 cau thanh nang suat; khac nhau vé thoi
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gian céac giai doan sinh truéng; khac nhau vé tinh chéng chiu; bd sung céc tinh trang

dac biét.

banh giad su di truyén va hi€u qua chon loc cua cac cap bdé me ¢ thé hé F,
nham chon lgc céc t6 hop lai phu hop dé chuyén cac gen myc ti€u tir cay bo vao hé

gen cuia cdy me. Cac chi sb di truyén bao gém:
Phuong sai kiéu gen: 6°; = [(TrMS - EMS) / 1]
Phuong sai kiéu hinh: 6%, = [6%, + EMS]
Hé s6 di truyén: h’gs = [ng/ Gzp]
Hiéu qua chon loc: GA =1. h?gs. (cszp)'1

Trong do: ng: phuong sai kiéu gen; Gzpi phuong sai kiéu hinh; TrMS: trung
binh binh phuong ctia nghiém thirc; EMS: trung binh binh phuong ciia sai sb; r: s6
lan 1ap lai cta thi nghiém; hZBS: hé sb di truyén theo nghia rong; GA: hi¢u qua chon

loc; i: gia tri chuan cta cuong do chon loc (i(1006)=1,76).

Quan thé F, nao c6 gia tri hé so di truyén cang cao va hiéu qua chon loc cang

cao thi quan thé d6 cho hiéu qua lai tao va di truyén kiéu gen cang tot.
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2.3.3. Chon tao quén thé lai hoi giao phuc vu cho gen chéng chiu mdn thip

théng qua MAS

Lai tao va chon loc cac quan thé lai hdi giao nhd cac chi thi phan tir (BC1Fy-

BCnFl)

Gilong me Giong bo

(gidng nhin gen - RF) X (gitng cho gen - DP)

- Zen chi mdn

- Hing mitean, én dinh ! = - Ming sult tang binh dén khi

- CH th SER min '
it RO x|
- Ciy F dihop t gen saltal

-Ch thd S8R mién BC.F ]
-CAyBCF i hop t gen saltal

oF
-Bérghppt&gmiérﬂldé:uhﬁnciyme !

- Chi tho RIS
-CiyBCF di hop t gen saltal
-Eé&gh@pﬂg&nﬁzﬂlﬁl hén ciyime

- Chi tho FMSSER 225
-CiyBCF di hop t gen salo]
-Bérglupt}gm-iénhdécutﬁnci}rm

- CH thi RM223
-CiyBC F di hop t zen saltal
- Béng hop fetit of cio zen divh ddn trén cdv me

- CH fld phéin o cho da hinh bén rhifne & thé 1 vas56 8
- Lipbin 8 GG T dinh zid nr tdi 15 hop gen trén quin
1 eon Lai.

- Brimh gid keidn binh v kidn gen
- Chonloe virhin réng

Hinh 2.3. So d6 quy tu gen saltol trén

[~ ]

RP
! MAS
x | = |

| ! MAS

BC,F X RP
! ! MAS
BC;F 5
BC.F1 ||
®
BC.F> =
X
| BC.Fs ||B

quan thé lai héi giao théng qua MAS
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Budc 1: Chon loc bé me phit hop. Danh gia da hinh kiéu gen gitra gidng b
(gibng cho gen, donor, DP) va giéng me (gidng nhan gen, recipient, RP) d6i
v6i gen saltol va cac gen dugc danh dau trén ca thé me (gen tai to hop). Tir d6, chon
racac cip bd me va chithj phan tar SSR phu hop cho chon loc ca thé trong quan
thé phan ly lai hoi giao (Backcross, BC).

Budc 2: Lai tao quc”in thé lai hoi giao. Cac ca thé F; dugc lua chon cho lai hdi
giao 1a cac ca thé mang gen saltol di hop tir. Cy F; dugc lai lai véi gidng me (RP)
tao quﬁn thé BC;F;. Cac céa thé BC;F; duoc chon loc thong qua MAS (di hop tur trén
gen waxy va dong hop tir trén cac gen tai to hop) dugc cho lai véi cdy me (RP) dé
tao quén thé BC,F;. Qua trinh lai tao va chon loc quén thé lai hdi giao duogc thyuc
hién tuong tu cac budc néu trén cho dén khi dat dugc quan thé mang gen mong

mudn (BC,Fy).

Budc 3: Chon loc dong thuan cac quan thé lai héi giao. Cac dong hoi giao
mang gen saltol di hop tr va mang gan nhu toan bd nén di truyén cta cdy me (cac
gen tai to hop déng hop nhu cay me dat khoang 90%) dugc cho tu thy dé dat duoc
quan thé BC,F,. Pdi voi gen muc tiéu (saltol), & thé hé nay, cac ca thé thé hién gan
nhu toan bd céc alen va vi¢c chon loc gen dich 1a hi€u qua nhét. Céc thé hé cua qu?m

thé duoc cho tu thu va chon loc lién tuc cho dén dong thuan (Phu luc 4).
2.3.4. Chon loc cdc quan thé héi giao BC,F,thong qua lgp bin do GGT
2.3.4.1. Kiém tra kiéu gen ciia quan thé con lai trén nhiém sdc thé 1 va 8 duwa
trén cdc chi thi phan tir da hinh giita cdy bo va me

Phuong phap ly trich DNA, PCR, kiém tra san phim PCR duoc thuc hién
tuong ty nhu phan 2.3.1

2.3.4.2. Ldp ban d6 GGT ddnh gid su di truyén ciia quan thé con lai, qua dé
chon loc cdc cd thé mang gen muc tiéu mong muon

Phuong phap GGT do Young va Tanksley dé xuat (1989) va sau d6 Van Berllo
(2008) va Milne va ctv. (2010) [62] da xdy dung phan mém hitu dung nay theo
Singh, S. va ctv (2001) [77]. GGT 2.0: “graphical genotyping” la phuong phap méi
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do nhom tac gia cua Pai Hoc Wageningen phat trién, khi d6 cac alen thé hién dong
hop troi, dong hop lan, di hop & tit ca cac con lai trong mot quan thé, cho phép cong
tac chon loc céc ca thé quy tu nhitng gen mong muén mot cach ¢ hiéu qua nhat.

Phuong phéap lap ban d6 GGT thong qua cac budc nhu sau:

(1) Lap file dit liéu trén Excel: ma hoa gen cua quan thé v6i A, B 1a kiéu gen
ddng hop tir ctia cay bd me; H 1a kiéu gen di hop tir; U 1a kiéu gen chua dugc xac
dinh.

(2) Nhép dir liéu vao cira s6 GGT: Chuyén dbi dir liéu Excel sang dit liéu
GGT.

(3) Xt 1y s6 liéu trong GGT,

(4) Pang xuat két qua.

v mEE T See ansaeranm 4 | m T
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Hinh 2.4. Phan tich GGT trén quan thé lai & ciy lua
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2.3.5. Pdnh gid kiéu hinh va kiéu gen lién quan gen saltol trén quadn thé con
lai

Phwong phdp kiéu hinh thanh loc mdn
Thanh loc man trong nha lwoi
Thanh loc man & giai doan ma trong dung dich Yoshida chira muéi (NaCl) voi
gidng chuan khang Pokkali va chuan nhiém IR29. Thanh loc min dugc thuc hién
theo phuong phap cua IRRI, phuwong phap cai tién cia Nguyén Thi Lang va ctv.
(2001) [70] va mot s6 diém b sung nhu sau:
- B4 tri: 3 1an Iap lai, hoan toan ngau nhién.
- Sau khi hat nay mam, gieo hat vao tim x6p ndi trong dung dich nuéc cét trong 3
ngay.
- Sau d6, thay nudc bang dung dich Yoshida man c6 EC=8dS/m va 15dS/m trong 3
ngay. Cudi cuing, thay bang dung dich Yoshida min c6 EC=5dS/m pH=5,0-5,5.
- Két qua dugc ghi nhan sau 21 ngay thanh loc hoic khi giéng chuan nhiém chét

hoan toan.

Bdng 2.3. Tiéu chudn ddnh gid mirc dp chiu man cia cay lla

Cap dd Chi tiéu quan sat Chéng chiu

1 Tang trudong va la binh thuong Chéng chiu cao

Tang truong binh thuong, nhung dau 14 cia , '
3 e . o, Chong chiu
mot vai cdy ma bi cudn lai va c6 mau trang

Tang trudng yéu, hau hét 14 bi cudn lai, chi ) _ .
5 L Chong chiu trung binh
mot vai 1a co the kéo dai ra

Hau nhu khong ting truong va la bi khd, mot ) o
7 o , Chéng chiju thap
vai cay bi chet

9 Tat ca cay kho va chét Nhiém min

(Nguon: IRRI, 1996)[51]
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2.3.6. Phwong phép xiz 1y 6 liéu
S6 liéu duoc nhap va luu trir bang chwong trinh Microsoft Ofice Excel 2013.

Phan tich va thong ké s lidu (ANOVA, DUCAN) biang Microsoft Ofice
Excel, Cropstat 7.2, STAR.

Ph4n nhém di truyén sir dung phin mém NTSY Spe.
V& biéu d6 sir dung MicrosoftOfice Excel, R-studio.

Chon loc c4 thé ciia quan thé thong qua phan tich Graphical genotypes2 (GGT
2.0).

2.3.7. Khdo nghiém co bdn

Céc thi nghiém dugc bb tri theo kiéu hoan toan ngiu nhién, 3 1an lap lai. Bo
gidng khao nghiém dugc thuc hién bang phuong phap ciy (15x20 cm, 1 tép/bui),
phén bon 80-40-30 kg NPK/ha vu Hé Thu, va 100-40-30 kg NPK/ha vu Dong
Xuan.

Céc chi tiéu danh gia: thoi gian sinh trudng, cao cdy, s6 bong/bui, s6 b()ng/mz,
trong luong 1000 hat, nang sudt (QCVN 01-55:2011/BNNPTNT) duoc ghi nhan tai
céc diém khio nghiém.

e Bon phan
Boén phan dot 1
- Cac loai phan nén ap dung la: urea, lan super, DAP (truong hop khong bon
[6t). Truong hop c6 bon 16t, thi sir dung cac loai phan hitu co nhu phan
chudng, phan super 1an bon khi lam dat.
- Thoit gian tir 5-7 ngay sau khi sa
- Phéan bon: (1/4 N-1/4P,0s)

Bon phan dot 2
- Thoi gian tir 15-25 ngay sau khi sa
- Phén bon: (1/2N-1/2P,05-1/2 K,0)
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Bon phan dot 3
- Thoi gian tir 35-40 ngay sau khi sa
- Phén bon: Urea, DAP, KCI (1/4N-1/4P,05-1/2 K,0)
Thu hoach, bao quan
Lua trd duoc tir 25-28 ngay thi tién hanh thu hoach. Néu d4p lua bang phuong
phap thii cong thi rat tot nhung rat kho khin vé cong lao dong nén co thé dung may
tudt. Trude khi tudt phai tién hanh vé sinh may dé khong bi 1an tap voi giéng tudt

trudec.

Trude khi thu hoach can kiém tra cu thé trén dong rudng nham tién viéc phan
16 b6 tri lao dong thoi gian git, bo tri san phoi, nha kho dé khong anh huong chat

luong gidng.

Sau khi phoi xong, quat sach, dong tinh bao xép vao kho theo 16, theo cap, co
16i di, thong thoang, tién cho viéc 1dy mau kiém tra. Trong va ngoai bao giéng phai

c6 nhan thé ghi rd: tén giong, cap giong, noi san xuat, vu san xuat, khoi luong.

2.3.8. Khdo nghiém va ddnh gid twong tic kiéu gen va moi truwong
2.3.8.1 Phdn tich tinh 6n dinh, thich nghi vé ndng sudt cia cdc dong lia chiu

nong trién vong

Trong ndi dung nay thi nghiém tién hanh trén tdm dong lai co trién vong va
gidng d6i chimg UCI10 va thyc hién tai nam dia diém 1a Long An, Can Tho, Séc
Trang, Bac Liéu, Bén Tre va Tra Vinh. Sau dia diém thi nghiém trén dai di¢n cac dac

diém chung cho cac ving trong lia tai Pong bang séng Ctru Long.

Thi nghiém tién hanh qua hai vu 1a Péng Xuan nam 2019 - 2020 va vu Hé Thu
2020. Thi nghiém dugc bo tri theo kiéu khdi day du ngiu nhién véi ba lan lap lai. Dién
tich mdi 6 co s& 1a 30 m?. Bo gidng thi nghiém duoc thuc hién bang phuong phap ciy
(15 x 20 cm, 1 tép/ bui). Nén phan bon duge ap dung 80 - 40 - 30 kg NPK/ ha trong vu
Heé Thu va 100 - 30 - 30 kg NPK/ha trong vu Pong Xuan. Mau ning suit duoc thu

hoach 1a 10 m? trén & co so. Nang suat dugc qui vé 14% am do hat, sau d6 ui ra don vi
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tir nhitng cap lai hoi giao duogc chon bang chi thi phan tu.

Bang 2.4. Céc dong IUa chiu man tham gia thi nghiém

Kihiew | ong lai To hgp lai hoi gi Dic dié
0 ai hoi giao ac diem
dong g op g 2
OM1490/Pokkali Chiu min, ngan ngiy, ning
1 BCsFs-11 < A LA
//[OM1490 suat cao, pham chat tot.
OM1490/Pokkali Ngén ngay, ning suit cao,
2 BCsF3-40 S S TR
/[OM1490 pham chat tot, chiu man.
OM1490/Pokkali Ngin ngay, ning suit cao,
3 BCsF3-51 L
//OM1490 chiu néng.
OM1490/Pokkali Ngin ngay, ning suit cao,
4 BC;sF3-52 o
/[OM1490 chiu man.
OM1490/Pokkali Ngin ngay, ning suit cao,
5 BCsF3-16 o
/[OM1490 chiu man
OMCS2000/ Pokkali// Ngin ngay, ning suit cao,
6 BCsF3-18 .
OMCS2000 chiu man
OMCS2000/ Pokkali// Ngin ngay, ning suit cao,
7 BCsF5-34 .
OMCS2000 chiu man
OMCS2000/ Pokkali// Ngin ngay, ning suit cao,
8 BCsF;-48 L xx
OMCS2000 chiu mé@n pham chat tot
OMCS2000/ Pokkali// . . L
9 BCsF3-11 Ngan ngay, chiu man
OMCS2000
OMCS2000/ Pokkali// Ngin ngay, ning suit cao,
10 BCsF3-16 L
OMCS2000 chiu man
OMCS2000/ Pokkali// Ngin ngay, ning suit cao,
11 BCsF5-34 L
OMCS2000 chiu man
OMCS2000/ Pokkali// Ngin ngay, ning suit cao,
12 BCsF3-39 s N Lz
OMCS2000 chiu mé@n pham chat tot
OMCS2000/ Pokkali// , '
13 BC;sF3-48 Ngan ngay, chiu man
OMCS2000
14 UC10 Giong dja phuong
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Panh gia tinh on dinh, thich nghi sit dung mé hinh cia Eberhart va Russell
(1966) [35]:

Yii = pi + bilj + §;;
Yij: biéu hién kiéu gen thi i (i™) & moi truong tht j (i)
wi: trung binh cua tat ca cac kiéu gen trén tit ca méi truong
bi: hé s6 hoi qui cua kicu gen i" theo chi s6 moéi truong
8ij: d6 léch tir hdi quy kiéu gen i" & méi truong ;"
lj: chi s moi truong
Ning suat ciia cac giong c6 thé dy doan theo phuong trinh hoi quy:
Y = X+ bil; + %

Xj: ndng suat trung binh cia gidong qua cadc mdi trudng

L L
bi: hé s6 hdi quy dugc tinh theo cong thire bi= Y (Y I/ Y 1%
I=1 i=1
v V L
Ij = Z Yij/V- 2 2 YU/VL
i=1 i=1 i<l

trong d6: V — S6 giong
L — S6 diém thi nghiém
S%i = [y 8%/(L - 2)] - SIr
j

L L
trong d6: Y 8% = [Y YZj- YA/}, Yy 1) 15
j j J=L J=L
s%: trung binh phuong sai ctia kiéu gen trén tit ca moi truong
r: $6 1an 1ap lai cua mdt kiéu gen trén mdt moi trudng
Theo md hinh trén, kiéu gen co Szdi = 0 dugc xem la 6n dinh, kiéu gen ¢co SZdi
# 0 thi khong 6n dinh. Kiéu gen 6n dinh va thich nghi rng co Szdi =0vabi=1;
truong hop b> 1 kiéu gen d6 thich nghi & moi truong thuan 1¢i, nguoc lai bj< 1

kiéu gen d6 thich nghi diéu kién khé khan (mdi treong bat 1oi).
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Néu S # 0: mdi quan hé kiéu hinh va chi sé méi truong (Ij) khong con 1a quan hé
duong thang hoéi quy (tuyén tinh), giéng khong on dinh, khi d6 b; khong con duoc
st dung dé danh gi4 tinh thich nghi cta gidng.

Phén tich tinh 6n dinh, thich nghi theo mé hinh ctia Eberhart va Russell (1966) [35]
bang phan mém 6n dinh version 3.0 ctia Nguyén Dinh Hién (Pai hoc Nong nghiép

1).

- S liéu phén tich timg diém, qua nhiéu diém bang phwong phap phan tich phuong
sai (ANOVA) bang phan mém MSTAT.C, SAS 9.1, xép hang nghiém thirc theo trac
nghiém LSD & = 0,05.

2.3.8.2 Phan tich AMMI (Additive Main Effects va Multiplicative Interaction
Model)

Tuong tac giita kiéu gen va moi truong theo phuong phép kinh dién da tap trung
vao su kién 6n dinh nhiéu hon sy kién thich nghi. Do d6, phan tich AMMI duoc téng
hop trén co s& cac mo hinh cua Finlay va Wilkinson (1963) [37], Freeman va Perkin
(1971) [39] va nhiéu tac gia khac, trong d6 c6 nhiéu nha khoa hoc ctia IRRI. Minh hoa
gian d6 AMMI tuong tic gen va moi truong bang phan mém IRRISTAT.

- Minh hoa gian d6 phan nhém cac dong lai bang UPGMA hé s6 Euclidean trén
SAS9.1
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CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pa dang ngudn gen cdy hia

3.1.1. Thanh loc min (do lwong kiéu hinh) giai doan ma trén lGa mua

Dung 101 gidng lta mua dé danh gia tinh chéng chiu min véi gidng Pokkali
1am d6i chung khang. Tinh trang don gene rat d& do dém va quan sat, nhung khong
phai luén ludn trong moi trudng hop. Kiéu hinh trong trudng hop cay lua chong
chiu man 13 két qua cta anh hudng gitta kiéu gene va méi truong. Do d6, dicu rat
quan trong 13 phai lam sao do dém mét cach chinh xac kiéu hinh. Nguoi ta str dung
mot quan thé trong d6 cho phép kiéu hinh dugc 1ap lai, diéu nay co loi 14 1am ting
dd chinh x4c khi do dém, dic biét ddi vai nhirng tinh trang man cam ddi véi su thay
d6i do méi truong. Bat ky trudng hop nao, viéc phan tich kiéu hinh phai 1a cong
viéc duoc dau tu nhiéu nhat theo Nguyén Thi Lang va Bui Chi Biu (2017) [13].
Trong bai ndy dua trén ngay séng sot clia cay lua sau khi thanh loc man t6i da 1a 35
ngay trong moi truong dinh dudng.

Sb ngay sbéng sot: ngdy sdng sot ciia cdy ma duoc tinh dua trén co sé sau khi
thanh loc 30 ngdy, cay ma con song sot sé dugc ghi nhan va danh gia sd ngdy song
sot tir khi cdy bt dau kho 1a. Phan tich ngay sdng st cta cac gidng sau khi thanh
loc man véi nong do 8dS/m va 15 dS/m cho thdy ngay song sot clia cac gidng khac
nhau c6 ¥ nghia théng ké muac 99% (**). Do bién dong giita 3 1an lap lai cé y nghia
0 moi truong 8dS/m 1a 2,59 va & moi truong 15dS/m la 4,37.

Qua két qua thanh lgc cua 101 giéng laa mua c6 sy khac nhau rd rét vé thoi
gian sdng sot & mdi trudng 8dS/m va 15dS/m. Thoi gian sdng sot cao nhit & moi
trrong 8dS/m 1a 29,5 ngay con ¢ méi truong 15dS/m 1a 28,8 ngay (Phu luc 3). Nhin
chung, cac gidng sdng sot & moi truong 8 dS/m, va & 15 dS/m cac gidng chét hau
hét khi qua 30 ngay thanh loc man trong méi trudng dinh dudng. Moi truong min
lam cho cay Iua sinh truong va phat trién khong binh thuong, nhiing ca thé lta chiu

anh huéng cua stress min biéu hién tinh trang chay dau 14, than r& kém phat trién
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hon binh thudng, néu nhiém ning hon c6 thé lam cay lua bi vang ta, tham chi chay

kho va chét.

E= 3 7n=_1 —

Hinh 3.1. Phian nhém di truyén ciia 101 giéng khac nhau trén lia mua

O hé s6 twrong ddng 30.06 cac gidng lua mua duogc chia thanh 2 nhém chinh A
va B.

Nhom Al gdm 1 giong: Bang Nit. Gidng ndy c6 thoi gian sinh truéng (TGST)
dai (135 ngay), chiéu cao cdy 16n (144 cm), sé bong/bui nhiéu, sb hat chic/bong rat
cao (228 hat), s6 hat 1ép/bong thap, dudi 10% (18 hat), khdi lugng 1000 hat 16n
(29g), kha ning sdng sot dugc trong moi trudng min tir 27 ngdy (EC = 8dS/m) dén
29 ngay (EC = 15dS/m).

Nhom A2 dugce chia thanh 2 nhom 14 A2.1 va A2.2 & hé s twong ddng 20.35:

Nhom A2.1 duogc chia thanh 2 nhom nho 14 A2.1.1 va A2.1.2 & hé sb tuong
dong 1a 17.90:

Nhom A2.1.1 gém cac giéng: Chén La, Lun Cin, Ma-ha-Phol, M6t Bui D9,
So Ri o, Tai Nguyén 2, So Ri Do. Cac giéng thudc nhom nay c6 TGST trung binh
(125 dén 130 ngay), chiéu cao cua gidng lua mua rat cao dao dong tir (125 dén 160
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cm), chiéu dai bong (tir 24 dén 29c¢m), s6 bong/bui nhiéu (tr 12 dén 18 bong), sb
hat chic/bong cao (tir 141 dén 147 hat), s6 hat 1ép/bong thap, sd hat/bong 16n (tir
152 dén 164 hat), ty 1 16p/bong rat thap (tir 6 dén 11%), ning suat bui cao (tir 55
dén 113g), khéi lugng 1000 hat 16n (27 dén 29g), kha ning sdng sot dugc trong moi
treong man tir 26 dén 27 ngay (EC = 8dS/m) va 21 dén 25 ngay (EC = 15dS/m) va
c6 ty 16 séng sot & giai doan trd tir 10 dén 23%.

-Nhém A2.1.2 gém céac gidng: Tép Hanh (gidng duoc thu nhap tai Ca Mau),
Nang Keo, Méng Chim, Nang Tra, Nho Do, Méng Chim Lun, Lua Sari, Hrong Lai,
Mua Sb 19, Mot Tép An Giang, Trang Cut, Nép Khmau, Nang Loan, Tring Lua,
LGa Sari, LGa Soi, Nang Thom, Huyét Rong 8. Cac gidng thuoc nhdm nay c6 TGST
trung binh (113 dén 135 ngay), chiéu cao cay trung binh (123 dén 147 cm), chiéu
dai béng (tir 23 dén 27cm), sé bong/bui nhiéu (tir 9 dén 25 bong), sé hat chac/bong
cao (tir 160 dén 200 hat), s6 hat lép/bong thap (dudi 20 hat), sé hat/bdng I6n (tir 180
dén 200 hat), ty 18 1ép/bong rat thap (tir 1 dén 12%), ning suat bui cao (tir 60 dén
113g), khdi lwong 1000 hat 16n (25 dén 29g), kha niang soéng sét duoc trong moi
truong man tir 25 dén 27 ngay (EC = 8dS/m) va 21 dén 26 ngay (EC = 15dS/m) va
co ty lé séng st ¢ giai doan trd tir 10 dén 15%.

-Nhém A2.2 gdm 1 giéng: Lun Minh Hai. Giéng thudc nhém nay c6 TGST
cao (130 ngay), chiéu cao cay thap (128 cm), chiéu dai bong tot, s6 bong/byi nhiéu,
s6 hat chac/bong cao (164 hat), s6 hat 1ép/bong thap (14 hat), sé hat/béng cao (178
hat), ty 1& 1ép/bong thap (7,8%), ning suit bui cao (trén 77 g), khéi lwong 1000 hat
I6n (28,5g), kha niang séng sot duoc trong mdi trudng man dugc 30 ngay (EC =
8dS/m), 28 ngay (EC = 15dS/m) va c6 ty 18 song s6t & giai doan trd rat cao 66,5%.

Nhom B duoc chia thanh 2 nhom 16n 13 B1 va B2 & hé s twong dong 22.77:

Nhom B1 dugc chia thanh 2 nhém nhé 12 B1.1 va B1.2 & hé sb twong dong 1a
16.64:

-Nhém B1.1 gém 1 gidng: Tau Huong. Gidng thuoc nhoém nay cé TGST cao
(130 ngay), chiéu cao cay thap (123 cm), chiéu dai bong tt, sé bong/bui nhiéu, sb
hat chac/bdng trung binh (107 hat), sb hat 1ép/bdng cao (45 hat), sé hat/bdng trung
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binh (152 hat), ty & 16p/bong kha cao (30%), nang suat bui trung binh (trén 47,8g),
khdi lugng 1000 hat nho (23,3g), kha ning sdng sot dugc trong mdi truong min
dugc 30 ngay (EC = 8dS/m), 29 ngay (EC = 15dS/m) va co ty Ié séng sot ¢ giai
doan tré khoang 67,5%.

-Nhém B1.2 bao gém: Nép d6, Nhé Vang, Nang Thom Cho Pao 2, Lia
Thom, Nanh Chon, Nang Huong Thanh Tra, Nép Ong Gia, Thom Sém, Nang
Huong 2, Trang Hoa Binh 2, Nang Nhen, Mot Bui Lun 2, Tring Hoa Binh 1, Nang
Huong 6, Nép Thom, Nang Huong 3, Nang Huong 4, Nang Huong 7, Nang Huong
1, Nhé Thom 5, Tau Lé Huong. Cac gidng thudc nhém nay c6 TGST trung binh
(120 dén 135 ngay), chiéu cao ciy trung binh (135 dén 146 cm), chiéu dai bong (tur
16 dén 28cm), s6 bong/bui (tir 8 d&én 20 bdng), sb hat chac/bong thap (tir 63 dén 120
hat), s6 hat 1ép/bdng thap (dudi 20 hat), s6 hat/bdng thap (tir 68 dén 148 hat), ty l¢
lép/bong rat thap (dudi 20%), ning suat byi thap (tir 10 dén 111g), khdi lwong 1000
hat thap (23 dén 28g), kha ning sbng sot dugc trong méi truong man tir 24 dén 32
ngay (EC = 8dS/m) va 21 dén 31 ngay (EC = 15dS/m) va c6 ty 18 song st ¢ giai
doan tré tir 10 dén 17%.

Nhom B2 dugc chia thanh 2 nhém nho 1a B2.1 va B2.2 ¢ hé s6 twong dong la
18.59:

-Nhém B2.1 gom céac gidng: R& Hanh, Nang Gudt Do, Nho Thom, Pokkali,
R& Hanh Trang, Tai Nguyén 1, R& hanh, Nang Qudc, Chin Téo, Mot Bui Lun,
Trang Tép, Ca Pun Do, Tép Tring, Pen V6 Do Rudt, Nné Thom 3, Nép Phung
Tién. Céc giong thudc nhom nay c6 TGST trung binh (120 dén 135 ngay), chiéu
cao cdy (126 dén 160 cm), chiéu dai bong (tir 23 dén 30cm), s6 bong/bui (tir 10 dén
21 bong), s6 hat chac/bdng trung binh (tir 110 dén 120 hat), sé hat 1ép/bong thap
(dué6i 23 hat), sé hat/bdng cao (tir 125 dén 135 hat), ty 1& 1ép/bbng rat thip (dudi
17%), ning suat bui (tir 25 dén 80g), khdi luong 1000 hat thap (23 dén 27g), kha
nang song sot dugc trong méi trudng man tir 24 dén 32 ngay (EC = 8dS/m) va 22

dén 30 ngay (EC = 15dS/m) va c6 ty 1é séng sot & giai doan trd tir 15 dén 70%.
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- Nhém B2.2 gém céc gidng: Méng Chim Roi, Nép Muong, Nang Tét, Nép Ba
Tap, C10-1, Trang Tép, Nang Co, Nho Thom 2, Nang Thom Cho Pao, Vang Lua,
Nang Huong 8, Nang Huong 5, Tai Nguyén 3, Nang Huong 9, Nanh Chdn, Ut
Luom, Sori Trang, C10-2, Tai Nguyén, Nang Thom, Nang Huong 10, Nang thom,
Mong Chim, On Kuok, Sraukomlapek, Sa Lang, Nho Huong 5, Nang Som, Tai
Nguyén 4, Séc Mién Tra Vinh, Chét Xanh, Tring Hoa Binh, Nhé Thom 4, Nho
Thom 4. Cac gidng thudc nhom nay c6 TGST trung binh (120 dén 135 ngay), chiéu
cao cdy (120 dén 165 cm), chiéu dai bong (tir 22 dén 30cm), s6 bong/bui (tir 11 dén
25 bong), s6 hat chic/bdng cao (tir 100 dén 145 hat), sb hat 1ép/bdng kha thap (ter 8
dén 40 hat), s6 hat/bdng cao (tir 110 dén 175 hat), ty 18 1ép/bong (tir 5 dén 22%),
nang suat bui (tir 20 dén 80g), khéi lwong 1000 hat cao (25 dén 30g), kha ning séng
sot duoc trong moi trudng man tir 21 dén 30 ngay (EC = 8dS/m) va 21 dén 30 ngay
(EC = 15dS/m) va c6 ty I¢ song sot ¢ giai doan tro tir 0 dén 15%.

Phan tich b$ gidng lia mua chong chju min giai doan ma & ndong dé miin
EC =8dS/m

Céc giéng duoc danh gia & moi trudng 8dS/m cho thdy, c6 9 gidng co thoi
gian séng sot tir 21-25 ngdy: Nang Thom Thanh Tra, Nang Thom, Nang Thom Chg
Pao, Mua sd 19, Nho Thom-5, Nép Ong Gia, Nang Huong-2, Tring Lya, Tai
Nguyén. C6 37 giéng co thoi gian séng sot tir 25-27 ngay: S6¢c Mién Tra Vinh,
Moéng Chim Lun, Nang Huong-8, Nép Phung Tién, Trang Hoa Binh-1, Nho Tuong-
5, Nang Tét, Nanh Chon, Tring Hoa Binh-3, Lia Can, La Soi, Hrong Lai, Nang
Huong-4, Mong Chim, Chét Xanh, Lua Sari, Tai Nguyén-3, Tréng Cut, Nang
Huong-7, Nhé Do, Nang Thom, Sori Tring, Nép Do, Nang Huong-5, Lua Thom,
Nang huong -9, Nang Nhen, Ngoc Nit, Nang Loan, Huyét Rong 8, Nang Huong-6,
Nang Huong-10, Méng Chim Roi, Nép Muong, Nép Ba Tap, Ut Luom, Nang Tra.
C6 39 gidng co thoi gian sdng sot tir 27-30 ngay: Sori Do, Nang Co, Nang Thom,
Tau L¢é Huong, Tréng Hoa Binh-2, Lua sari, Nang Keo, Lun Cén, Tai Nguyén-4, So
r1 Do, M6t Bui Lun-2, Nang Huong-3, Nang Huong Thanh Tra, Mong Chim, Nanh
chdn, Thom Sém, Nang Huong-1, Vang Lya, Nho thom-2, Nhé thom-4, On Kudk,



66

Sa Ling C10-2, C10-1, Nang Sém, Srauskom La pek, Nép Khmau, Ma ha phol,
Trang Tép, Nép Thom, Mot Tép An Giang, Mot Bui Do, Tai Nguyén-2, Nang
Thom Chg Dao-2, Bﬁng N, Nho Thom-3, Nho Vang, Tép Hanh, Chén La. C6 16
gidng c6 thoi gian sdng sot tir 30-32 ngay: Céc giéng nay duoc xem la chdng chiu
man & 3%o bao gom: Pen Vo Do Rudt, R& hanh tring, Tring tép, Ca Pun Do, Chin
Téo, R& Hanh, Nang Qudc, Mot Bui Lun, R& Hanh, Tép Tring, Nho Thom-1, Tai
Nguyén-1, Lun Minh Hai, Tau Huong, Pokkali, Nang Gudt Do.

Hinh 3.2. Biéu dd thé hién s6 ngay song s6t & EC = 8dS/m (A) va 15dS/m (B)
ciia 101 gidng lta mua

Cic giong dwoc thanh loc ¢ giai doan ma véi ndng dd min EC = 15 dS/m
Cac gidng dugce danh gia & moi trudng véi ndng dd6 min EC = 15 DS/m cho
thay: C6 3 gibng co sd ngay sdng sot dugc & muc 30 ngay nhu gidng: Tau Huong,
Pokkali, Nang Guét Do. Co 14 giéng c6 sd ngay sbéng sot tir 27 dén 30 ngay: Chén
La, Pen, Vo Do Rudt, R& Hanh Tring, Trang Tép, Ca Pun Do, Chin Téo, R& Hanh,
Mot Bui Lun, R& hanh, TépTring, Nho Thom-1, Tai nguyén-1, Lun Minh Hai. C6
27 gibng c6 thoi gian séng sot tir 25 dén 27 ngay: Nang Huong-3, Nang Huong
Thanh Tra, Mong Chim, Nanh Chén, Thom Sém, Nang Huong-1, Vang Lya, Nho
Thom-2, Nhé Thom-4, On kudk, Sa Ling, C10-2, C10-1, Nang Som, Srauskom la
pek, Nép Khmau, Ma ha phol, Tréng Tép, Nép Thom, Mot Tép An Giang, Mot Bui
b, Tai Nguyén-2, Nang Thom Chg Dao-2, Bé”mg N@r, Nho Thom-3, Nhé Vang,

Tép Hanh. Céc gidng con lai co sd ngay sdng sot dudi 25 ngay.
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Phin tich b) giéng lia miia chdng chiu min ¢ giai doan trd hoa & nong do
man EC =8, 15dS/m

Dénh gia kha ning séng sot cuia cac gibng & giai doan trd, c6 11 gibng c6 ty 16
sdng sot tir 50-70%: R& Hanh, Nang Qudc, Mot Byi Lun, R& Hanh, Tép Tring, Nho
Thom-1, Tai Nguyén-1, Lun Minh Hai, Tau Huong, Pokkali, Nang Guét Bo. Co 5
gidng c6 ty 18 sdng sot tir 30 dén 50%: Pen V6 Do Rudt, R& Hanh Tring, Tring
Tép, Ca Pun Do, Chin Téo. C6 9 gidng co ty 1& séng sot tir 15 dén 30%: Mot Tép
An Giang, Mot Bui D6, Tai Nguyén-2, Nang Thom Chg Pao-2, Béng Nit, Nho
Thom-3, Nho Vang, Tép Hanh, Chén La. C6 10 gidng cé ty 18 sdng sot tir 1 dén
15%: On kudk, Sa Lang, C10-2, C10-1, Nang Sém, Srauskom La Pek, Nép Khmau,
Ma Ha Phol, Trang Tép, Nép Thom. Céc giéng con lai déu khong song sot dén giai
doan trd. Dbi vai néng do EC = 15dS/m thi chi ¢6 Ré Hanh, Nang Qubc, Mot Bui
Lun, R& hanh, Tép Trang, Nhé Thom-1, Tai Nguyén-1, Lun Minh Hai, Tau Huong,
Pokkali, Nang Guét Do 1a con séng sot. Con cac gidong khac hoan toan 1ép va khong

thu duoc hat.
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Hinh 3.3. Biéu d6 thé hién ty 1¢ séng s6t ¢ giai doan trd ciia cac gidng lia mua.
Nong d6 mudi EC = 8dS /m
Panh gid twong quan cac chi tiéu ¢ hai mdi trwong mudi EC = 8 va
15dS/m
Khuéch dai DNA bang phuong phap PCR-SSR véi marker RM223. Gene muc

tiéu duoc chon dé thuc hién thi nghiém nay 1a gene khang min trén nhiém sdc thé



68

s6 8 (saltol). Gene lién két chit trén nhiém sic thé sb 8 duoc danh déu boi marker
phan tir RM223. Gene nay c0 lién két véi gen mui thom va véi gen chéng chiu min
0 giai doan ma va phat duc. Marker RM223 dugc st dung lam marker danh dau,
marker ndy c6 kich thudc 1a (200-220bp) va duoc ding lam khuon DNA dé thiét 1ap
cac cap primer dac hi€u. Cac cap primer nay s€ khuéch dai duoc cac doan DNA nho
hon nho phuong phap PCR. Cac doan DNA nhé nay duoc goi 1a SSR. Sau dé tién
hanh kiém tra viéc khuéch dai trén gel agarose 3% trong dung dich TBE 1X.

Két qua thi nghiém cho thiy & tat ca cac cot déu c6 dang don hinh, xuat hién
vo1 hai bang c6 kich thude 200bp tuong ung voi IR29 va 220bp tuong Ung voi
Pokkali cho gen khang man.

Tuong ty phan tich kiéu alen ctia chi thi RM3252-S-1-1 ghi nhan kich thudc
phan tir cho vi tri cia Pokkali 1a Marker RM3252-S-1-1dugc st dung lam marker
danh dau, marker nay c6 kich thuéc 13 (220-230 bp) va duoc dung lam khuén DNA
dé thiét 1ap cac cdp primer dic hiéu. Piéu nay cling pht hop véi G. Mohammadi va
ctv (2010). Két qua ghi nhan da s6 cac gidng khac biét véi gidng Pokkali.

Kiém tra mirc d9 chinh xac giira viéc danh gia giong theo Kkiéu hinh va
dua vao marker phan ti.

Phuong phap SSR marker véi marker RM223 da dugc Nguyén Thi Lang
(2004) [10] kiém tra, véi mitc do chinh x4c dén 82% gitta kiéu gene va kiéu hinh
trén giai doan phat duc va 92% ¢ giai doan ma. Tién hanh viéc kiém tra muc do
chinh x4c cta phuwong phap SSR marker v6i marker RM 223. Trudc hét xac dinh
kiéu hinh thanh loc d6i v6i gene khang man chon ra cac giéng khang va nhiém rd
rét dé danh gia kiéu hinh va kiéu gene nhanh bang marker phan ti.

Két qua ghi nhan vé sy lién hé giita kiéu hinh va kiéu gene cho thiy trong
gidng lua duoc kiém tra: trong 13 giéng chéng chiu man tét vé kiéu hinh thi ¢6 13
giong mang kiéu gene khang (T) chiém 100%. Qua trinh biéu hién tir kiéu gene ra
kiéu hinh 1d mdt qua trinh phirc tap gém nhiéu nhan t6 quyét dinh trong d6 quan
trong nhit 1 sy twong tac gitta kiéu gene va méi trudng. Phuong phap nay cho thiy

kha nang du doéan ki€u gene chong chiu va kiéu hinh chong chiu rat cao, do dé co
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thé 4p dung dé chon loc nhirng giéng chéng chiu cho diéu kién min, 1am ngudn vat

liéu lai cho nhitng chuong trinh lai tao giéng lta méi hién nay.
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Hinh 3.4. San pham PCR cua chi thi phan tir RM 3252-S1-1 trén 101 giéng
chéng chiu man.

Ghi cht: M: 100bp DNA ladder; (1): Pokkali — 230bp; (2): 1R29 — 220bp, san pham PCR dioc
chay trén 3% agarose gel

Tom lai

Qua danh gia kiéu hinh cua 101 gidng lia mua vé muic do phan tmg chong
chju min véi hai ndng d6 mudi khac nhau EC = 8dS/m va 15dS/m c6 thé chia thanh
3 nhém khéc nhau: nhém cac gidng chong chiu mian, giéng hoi nhiém va giéng
nhiém.

Kha ning phan tmg véi man cua giéng lta c6 sy khac biét rat 16n. Tuy nhién
xét vé su sinh trudng clia cic giong cho thdy: nong d6 mudi cang cao thi sé ngay

song sot cang thap.
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Céc giéng chéng chiu min: Pokkali, M6t Bui Lun, Tép Hanh, Nang Guéc Do,
Nho Huong 0098, Nhé Huong 0097)... Cac gidng nay co kiéu hinh théng nhét kiéu
gene, c¢6 kha ning chdng chiu tét véi diéu kién man.

Dé nghij

Tiép tuc khai thac cac giéng lta mua stir dung nhu 1a vat liéu ban dau lam vat
liéu lai, dé tao ra céc con lai c6 kha nang chéng chiu mén va cho nang suét cao.

3.1.2. Thanh loc bé giong lia cao sin

Panh gia phan tng min trén bd gidng vt lidu lai
Thanh loc mén (do lwong kiéu hinh)

Main 1a mdt yéu to da gene, bi anh huong rat 16n cua di€u kién méi truong, do

d6 khi phan tich sang loc gene min ta phai két hop danh gia kiéu hinh va kiéu gene.

Dung 100 gidng lta cao san, ngan ngay dé danh gia tinh chéng chiu voi dicu
kién bat lgi (man). Tinh trang don gene rat dé do dém va quan sat, nhung khong
phai ludn ludn trong moi trudong hop. Kiéu hinh 1a két qua cua anh hudng giira kiéu
gene va moi trudng. Do do, diéu rat quan trong 13 phai 1am sao do dém mot cach
chinh xac kiéu hinh. Ngudi ta sir dung mot quan thé trong d6 cho phép kiéu hinh
duoc lip lai, diéu nay co loi 1a lam ting d6 chinh xac khi do dém, dic biét ddi véi
nhiing tinh trang man cam ddi véi sy thay d6i do moi truong. Bat ky truong hop
nao, viéc phan tich kiéu hinh phai 1a céng viéc duoc dau tu nhiéu nhat theo Nguyén

Thi Lang, Bui Chi Biru (2017) [13].
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Bang 3.1. S6 ngay séng sot & 3 néng @ mian EC = 0dS/m, ndéng dd min

EC = 8dS/m va néng d§ mian EC = 15dS/m trén 100 giéng lta

STT Tén gidng S6 ngay séng sét (ngay)
néng dé min | ndng dd min | nong dd min
EC=0dS/m | EC=8dS/m | EC =15dS/m
1 OM4900 30,0a 24,6t-z (A) | 23,5s-z (A-D)
2 OM1490 30,0a 24,2z (A-C) -
3 AS 996 30,0a 26,0k-t 24,71-v
4 M362 30,0a 26,0i-p 24,9j-s
5 BASMATI 30,0a 26,69-p -
6 Basmati BB 30,0a 22,4 (E-H) 22,3 (A-F)
7 OM6162 30,0a 24,9r-z (A) 23,6Nn-X
8 Swarna Subl 30,0a 27,5d-g 27,2b-h
9 IR64Subl 30,0a 22,3 (G-H) 21,0 (EF)
10 IRGA318-11-6-9-2B 30,0a 22,1 (H) 21,0 (EF)
11 IR78966-B-10-B-B-B-2 30,0a 25,3s-2 (A) 22,4z (A-F)
12 IR78913-B-10-B-B-B 30,0a 25,8k-s 22,2v-z (A-E)
13 IR75499-73-1-B 30,0a 25,91-v 24,9j-p
14 IR78913-B-19-B-B-B 30,0a 27,3e-j 25,4i-0
15 AZUCENA 30,0a 24,0 (B-F) 23,80-z
16 IR78933-B-24-B-B-2 30,0a 25,8k-t 24,3k-t
17 IR78933-B-24-B-B-3 30,0a 26,6f-1 23,2r-z (AB)
18 IR78933-B-24-B-B-4 30,0a 25,8k-r 22,7u-z (A-E)
19 WAB326-B-B-7-H1 30,0a 27,9c-f 22,0 (A-F)
20 IR79008-B-11-B-B-1 30,0a 24,0 (B-E) 23,8l-w
21 IR75499-38-1-B 30,0a 25,91-v 23,4t-z (A-D)
22 V3M-92-1 30,0a 25,8m-v 22,2 (A-F)
23 IR75499-21-1-B 30,0a 25,00-z (A) | 22,1x-z (A-F)
24 V3M-109-2 30,0a 24,9u-z (A) 24,7j-p
25 WAB272-B-B-8-H1 30,0a 24,2yz (AB) | 23,6r-z (A-C)
26 WAB340-B-B-2-H2 30,0a 23,9 (B-F) 22,0 (C-F)
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STT

Tén gidng

S6 ngay song sot (ngay)

nong d¢ man

nong d¢ man

nong d¢ man

EC=0dS/m | EC=8dS/m | EC = 15dS/m
27 WAB176-42-HB 30,0a 29,0ab 27,70b-g
28 IR78937-B-20-B-B-1 30,0a 22,3 (G-H) -
29 | WABB880-1-38-18-20-P,-HB 30,0a 23,9 (B-F) -
30 WABB881SG9 30,0a 24,4 (A-D) -
31 | IR78997-B-16-B-B-B-SB2 30,0a 25,8l-v 24,7kt
32 | IR78966-B-10-B-B-B-SB1 30,0a 26,39-p 25,5f-1
33 IR78944-B-8-B-B-B 30,0a 27,0e-j 26,50-j
34 IR78941-B-16-B-B-B 30,0a 26,1K-1 25,1j-r
35 IR78948-B-21-B-B-B 30,0a 25,30-X 22,0yz (A-F)
36 IR78942-B-2-B-B-2 30,0a 23,7 (B-F) -
37 IR78937-B-20-B-B-3 30,0a 27 5e-i 25,6i-0
38 IR78985-B-13-B-B-B 30,0a 23,1 (E-H) -
39 IR78933-B-24-B-B-1 30,0a 23,3 (C-G) -
40 WABC165 30,0a 271(D-G) | 263 (B-F)
41 | 1R80315-49-B-B-4-B-B-B 30,0a 24.2x-z (AB) 23,60-y
42 IR78966-B-16-B-B-B 30,0a 257p-y 25,2j-p
43 IR78913-B-22-B-B-B 30,0a 243 (A-D) | 23,8rz (A-C)
44 OMCS 2000 (D/C) 30,0a 25,70-X 25,1j-p
45 OM6162 d/c 30,0a 26,4j-q 25,6j-p
46 OM10405 30,0a 22,8 (G-H) | 22,3x-z (A-E)
47 HATRI144 30,0a 26,4f-m 25,6i-0
48 HATRI 1 30,0a 25,70-W 25,3j-p
49 OM10408 30,0a 23,7 (B-F) | 22,7v-z (A-E)
50 IR29 30,0a 23,9 (B-F) | 22,85z (A-D)
51 HATRI60 30,0a 26,0h-p 23,60-y
52 HATRI90 30,0a 28,5i-p 27,8n-x
53 OM10413 30,0a 27 5e-h -
54 OM10414 30,0a 24,3z (A-C) -
55 OM10415 30,0a 24,9v-z (A) -
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STT Tén gidng S6 ngay song sot (ngay)
noéng do min | nong dp min | nong do min
EC=0dS/m | EC=8dS/m | EC =15dS/m
56 OM6614 30,0a 24,8w-z (A) --
57 OM6843 30,0a 25,30-X -
58 OMCS2009 30,0a 29,1n-v 26,4p-z (A)
59 OM5703 30,0a 25,0s-z (A) | 22,7u-z (A-E)
60 OM5704 30,0a 25,8m-v 23,7r-z (A-C)
61 HATRI62 30,0a 29,0ab 27,1b-f
62 OMCS2008 30,0a 26,0h-p 25,0j-q
63 HATRI31 30,0a 28,5b-e 28,1a-¢e
64 HATRI32 30,0a 28,6ab 28,3a-c
65 OM63L 30,0a 28,8ab 27,5a-d
66 Pokkali 30,0a 28,7ab 26,4e-k
67 OM71L 30,0a 28,5a-C 28,4ab
68 OoM72L 30,0a 29,0ab 27,3a-¢e
69 OM5681 30,0a 27,5¢c-f 25,4i-0
70 OM6730 30,0a 22,9 (E-H) 22,4 (A-F)
71 OM6014 30,0a 23,7 (B-F) | 23,29-z (A-C)
72 OM6778 30,0a 22,7 (G-H) 22,1 (C-F)
73 OM6033 30,0a 22,5 (F-H) 21,5 (D-F)
74 OM6032 30,0a 26,1 (E-H) 24,2 (A-F)
75 OM6613 30,0a 25,9 (E-H) 24 (C-F)
76 OM6729 30,0a 26,5u-z (A) 24,3 (B-F)
77 OM62L 30,0a 29,3ab 28,9ac
78 OM10279 30,0a 22,8 (F-H) -
79 OM10280 30,0a 24,2 (A-C) -
80 OM10418-1 30,0a 28,4a-d -
81 OM10704 30,0a 29,5a -
82 OM3673 30,0a 28,9ab =
83 OM4249 30,0a 26,3j-q 25,411
84 OM4693 30,0a 27,0f-k 26,2f-m




74

STT Tén gidng S6 ngay song sot (ngay)
noéng do min | nong dp min | nong do min
EC=0dS/m | EC=8dS/m | EC =15dS/m
85 OM4726 30,0a 26,0l-u 25,0i-0
86 OM4796 30,0a 26,7f-m 26,4e-k
87 OM6379 30,0a 26,0m-v -
88 OM5629 30,0a 26,49-p 25,2h-n
89 OM6387 30,0a 26,1k-r 25,7g-n
90 OM6426 30,0a 25,5p-z 24,8j-p
91 HATRI15 30,0a 27,0e-i 26,5C-i
92 HATRI16 30,0a 28,7ab 28,0a-c
93 HATRI33 30,0a 28,9ab 28,2a-C
94 HATRI20 30,0a 26,3j-q 25,411
95 HATRI35 30,0a 27,0f-k 26,2f-m
96 HATRI28 30,0a 26,01-u 25,0i-0
97 HATRI50 30,0a 26,7f-m 26,4e-k
98 HATRI192 30,0a 26,0m-v 24,61-u
99 HATRI603 30,0a 26,49-p 25,2h-n
100 HATRI608 30,0a 26,1k-r 25,79-n

(Ghi Cha: - Nhitng giong thanh loc va chér)

Phan tich ngay song sot ctia cac gidng sau khi thanh loc man véi nong d6 man

EC = 8dS/m va ndéng d6 mian EC = 15dS/m cho thdy ngay séng sot cua cac giong

khac nhau c6 ¥ nghia thong ké mirc 99 % (**). Do bién dong giira 3 1an lip lai c6

nghia & mai truong 8dS/m 1a 2,59 va & mai truong man EC = 15dS/m 1a 4,37.

Qua két qua thanh loc cua 100 gidng laa cao san c6 sy khac nhau 13 rét vé thoi

gian song s6t & moi trudng min EC = 8dS/m va méi truong min ¢6 EC = 15 dS/m.

Thoi gian sdng sot cao nhit & moi truong 8 dS/m 13 29,5 ngay con & mdi truong

mian EC = 15dS/m 14 28,8 ngay. Thoi gian sdng sot thap nhat & méi trudng min cd

EC =8dS/m 14 22,1 ngay va & mdi truong EC = 15dS/m 1a 21 ngay.
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O méi trudng min c¢6 EC = 0dS/m tit ca cac giéng sdng sot qua 30 ngdy thanh
loc. Con ¢ méi truong mdn cd EC = 8dS/m va 15dS/m c6 su khéc biét vé thoi gian

song sot.

Méi truong mian c6 EC = 8dS/m thoi gian sdng sét 21 - 23 ngay c6 9 gidéng, 23
- 25 ngdy cb 24 gidng, 25 - 27 ngay c6 38 gidng, 27 - 29 ngay ¢ 19 gidng, 29 - 30
ngay c6 1 gidng.

M6i truong man c6 EC = 15dS/m thoi gian song sot tir 21 - 23 ngay c6 24
gidng, 23 - 25 ngay c6 33 gidéng, 25 - 27 ngay 22 gidéng, 27 - 29 ngay 13 gidng.

Nhin chung, cic gidng séng s6t & mdi trudng min ¢ EC = 0dS/m nhiéu hon &
moi truong min ¢6 EC = 8dS/m, va & mdi truong min c6 EC = 15dS/m céc giéng

chét hau hét khi qua 30 ngay thanh loc min trong méi trudng dinh dudng.

- =
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n(#) 100 100 100 100 100 100

Hinh 3.5. Po thi so sanh sw khac nhau vé ngay séng sét giira 3 néng dé min EC
= 0dS/m, nong d§ min EC = 8dS/m va ndng dd man EC = 15dS/m
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pokalli IR 29

Hinh 3.6. Két qua thanh lec min é cac ndng @ man EC = 0dS/m, nong dé mian EC

= 8dS/m va néng dd min EC = 15dS/m

Cap do chong chiu man giai doan ma

MBoi trudng mén lam cho ciy lda sinh trudng va phat trién khong binh thuong,
nhitng ca thé lta chiu anh huong cua stress man biéu hién tinh trang chay dot 14,
than ré kém phat trién hon binh thuong, néu nhidém ning hon cé thé 1am cay lua bi

vang Ua, tham chi chay kho va chét.

O moi truong min 8 dS/m, qua 30 ngay thanh loc ¢ rat nhidu cay laa bi chay
kho, phan xanh ctia cdy chi con lai < 30 %, tham chi nhiéu gidng bi chét 100 %. Da
sd cac gidng qua 30 ngay thanh loc trong méi trudng man déu biéu hién cip do kho
14 & cap 9 (68 gidng, chiém ty 1& 73,91 %). C6 21 gidng & cap kho 14 cip 7. Pic biét
gidng OM 10704 biéu hién cap kho 14 14 cap 5, Pokkali (chuan khang) biéu hién cap
3.

O moi trudng min EC = 15dS/m, cac gidng bi chay kho va chét rat nhidu so
v6i moi truong 8 dS/m, chi c6 mot vai giéng sdng sot, tuy nhién chiing ciing bi chay
14 nhiéu. Pa sb cac gidng trong moi trudng nay déu biéu hién cip d6 kho 14 rit cao,
cap 9 véi 78 giong, chiém ty 18 84,78 %. O cap kho 14 cap 7 co 13 giéng. Chi ¢o
gidng Pokkali 1a biéu hién chi ¢ cap 3 (51 -70 % 1a bi kho).

Qua do, cac giéng chong chiu tot duge dé nghi bao gom tiép tuc thanh loc giai

doan sinh thuc va giai doan trd hoa.
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Chiéu cao cay

Phén tich chiéu cao cdy cta cac gidng sau khi thanh loc min ¢ cac moi trudng
man EC = 0dS/m, n(‘”)ng d0 man EC = 8dS/m, néng do man EC = 15dS/m c6 su khac
nhau 13 rét kha rd rét & cac nong do, biéu hién khac biét co y théng ké & mic 99 %
(**). O ndéng d6 mudi cang cao thi chibu cao cdy cang giam, ¢ néng d6 min EC =
15dS/m hau hét cac giéng cé chiéu cao cdy giam so véi & néng d6 min EC =
8dS/m, va ¢ nong do 8dS/m hau hét cac gidng c6 chiéu cao ciy giam so voi & nong

do 0dS/m.

O moéi trudng min EC = 0dS/m, chiéu cao cay da sd tip trung trong khoang 14
- 16 cm, trong khi d6 ¢ nong d6 min EC = 8dS/m la trong khoang 12 - 14 cm, &
noéng d6 man EC = 15dS/m 1a 8 - 12 cm. Diéu nay cho thiy diéu kién man s& han
ché sy sinh truéng va phét trién cua cdy laa. Dé thich nghi véi diéu kién man, cay

Iua chong chiu dugc stress s€ co su sinh truong rat nhanh dé thoat ra khoi giai doan
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Hinh 3.7. P6 thi so sanh s khéac nhau vé chiéu dai than giira 3 nong dd min
EC = 0dS/m, néng @6 min EC = 8dS/m va nong dd mian EC = 15dS/m

man cam vo1 man, thich nghi dan véi moi truong khac nghi¢t. Con nhitng giong

nhiém man s€ sinh truéng kém, dan kho chéy va chét.
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Chiéu dai ré

Qua phan tich théng ké chiéu dai r& cia cac gidng & cac nong d6 min EC =
0dS/m néng do man EC = 8dS/m va n(‘”)ng d6 man EC = 15dS/m biéu hién khéc biét
¢6 ¥ nghia thong ké 99 % (**). Cac gidng c6 chiéu dai r& khac nhau va khac nhau
giita cac ndng d6. O nong d6 mudi cang cao thi chiu dai ré cang giam. Chiéu dai ré
rdt man cam v&i man, do d6 ching bién dong rat phtrc tap, dac bi¢t 1a thanh loc
trong moi truong dinh dudng.

O ndng d6 mian EC = 0dS/m chiéu dai ré tir 6 - 10cm c6 14 gidng, 10 — 14 cm
¢ 77 gibng, 26 - 29 cm ¢6 1 gidng.

O ndng d6 mian EC = 8dS/m chiéu dai ré tir 6 — 10 cm c6 39 gidng, 10 - 14cm
¢ 52 gibng, 26 -29 cm c6 1 gidng.

O nong d6 man EC = 15dS/m chiéu dai ré tir 6 — 10 cm c6 71 gidng, 10 — 14
cm ¢6 20 gidng, 22 — 26 cm c6 1 gidng.
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Hinh 3.8. P thi so sanh sw khac nhau vé chiéu dai ré giira 3 nong dd man
EC = 0dS/m, néng dd min EC = 8dS/m va nong dé mian EC=15 dS/m
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Trong luwong kho ciia than

Phén tich trong lwong kho cua cac gibng & cac ndong do khac nhau nong do
man EC = 0dS/m, néng do man EC = 8dS/m va néng do man EC = 15dS/m c¢6 su
khac nhau, biéu hién khac biét co ¥ nghia thong ké & muc 99 % (**). Trong luong
khé ghi nhdn cua cac gidng & ndng d6 min EC = 15dS/m thap hon ndng d6 min EC
= 8dS/m, néng do man EC =0dS/m va ¢ néng do man EC = 8dS/m thép hon ¢ néng
d6 0 dS/m. Cu thé nhu sau: & néng do man EC = 0dS/m trong lugng kho than tir 7 —
10 mg c6 5 gidng, 10 — 13 mg c6 40 gidng, 13 — 16 mg cb 36 giéng, 16-19 mg cd 9
gidng, 19 — 22 mg ¢6 1 gidng, 22 — 25 mg ¢o6 1 giéng. O noéng d6 min EC = 8dS/m
trong lwong kho than tir 7 — 10 mg ¢6 15 gidng, 10 — 13 mg c6 50 giéng, 13 — 16 mg
¢ 26 gidng, 22-25mg ¢ 1 gibng. O ndéng d6 man EC = 15dS/m trong luong kho
than tir 7 — 10 mg c6 41 giéng, 10 — 13 mg c6 44 gidng, 13 — 16 mg co 6 gidng, 19 —
22 mg ¢ 1 gidng.

Ciing gidng nhu chiéu cao cdy va chiéu dai ré, trong luong kho than chiu anh
huong rat nhiéu béi méi trudng man. Min 1am cho kha ning tich iy chat kho trong
cay laa giam di do qua trinh dich chuyén chét dinh dudng bi cham lai, kha ning
hinh thanh va tich liiy chat kho giam dan dén trong luong kho cua cy cling giam di.
Tuy nhién d6i v6i nhitng gidng chéng chiu thi qua trinh hinh thanh va tich liiy chét

kho van dién ra binh thudng nén c6 trong luong khd khong bi giam sut nhiéu.
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Hinh 3.9. P thi so sanh sw khac nhau vé trong lrgng kho than giira 3 ndng do
min EC = 0dS/m, néng d§ mian EC = 8dS/m va ndng dé min EC =15dS/m

Trong lwong khé ciia ré

Qua phan tich trong lugng kho ré & cac néng do man EC = 0dS/m, néng do
man EC = 8dS/m va néng do man EC = 15dS/m cho théy su khac bi¢t c6 y nghia
théng ké & 99% (**), trong lwong kho cua ré khac nhau & cac giéng va khac nhau ¢
cac nong do mudi khac nhau. Trong lugng kho cia ré ciing anh hudng dén kha nang
chéng chiu man, & néng dd man EC = 0dS/m trong lugng kho cta ré 16n hon trong
lugng kho cua é & néng do 8 dS/m va trong lugng cua ré & néng do man EC =

8dS/m 16n hon trong lugng kho ciia ré & nong d6 man EC = 15dS/m.

Qua phan tich trong luong kho ré cua 100 gidng ta thdy su khac biét nhau gitra
cac giéng va khac nhau & cac néng d0 man EC = 0 dS/m, n6ng d0 man EC = 8dS/m

va nong d6 man EC =15dS/m.

O 0 dS/M, trong luong kho ré bién dong trong khoang 3,5 - 4,0 mg/cay, &
ndéng d6 man EC = 8dS/m 13 2,5 - 3,5 mg/cay, va ¢ nong d6 EC = 15dS/m chi tiéu
nay bién dong tir 2,5 - 3,0 mg/cay.

Trong luong kho cao nhat & néng d6 EC = 0dS/m 1a 6,00mg /cay, nong do

min EC = 8dS/m 1a 4,55 mg /cdy, con ¢ nong dd min EC = 15dS/m 1a 3,87 mg
Icay.
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Trong luong kho thip nhét & ndng d6 0 dS/m 13 2,50 mg /cay, ¢ nong d6 min
EC = 8dS/m 14 2,31 mg /cdy, con & ndng do min EC = 15dS/m 14 2,08 mg /ciy.

¥
2-2.S8 2. 5-3 3-3.S 3.5-4 1-4.5 4.5-5 S-5.5 5.5.6

trong lhwong Kha of

Hinh 3.10. Pd thi so sanh sw khéac nhau vé trong lweng kho ré giira 3 nong dd
EC = 0dS/m, méi trwong man EC = 8dS/m va méi trueong man EC = 15dS/m
3.1.3. Phdn tich kiéu hinh va dinh gia sw twong quan cua cdc gen theo

céng thirc va phan mém IRRI Start

Danh gia twong quan ciac chi tieu & ba méi truong man EC = 0dS/m, moi

truong man EC = 8dS/m va moi truong man véi EC = 15dS/m.

Déi véi stress min, cdy lua cho phan tng rat khac nhau tuy vao dic tinh timg
giong. Tuy nhién, khi xét vé mdi twong quan cia cic dic tinh nong sinh hoc ciia cac
gidng cling cho thiy chung c6 su twong quan chit ch& v4i nhau (Bang 3.2). Piéu
nay phu hop trén t6 hop lai OM1490/Pokkali theo Nguyén Thi Lang, Bui Chi Biru
(2017) [14].
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Bang 3.2. Méi trwong man véi EC = 0dS/m

Ngay Chiéu Chiéu Trong Trong
song dai dai ré lwong  lwong kho
sot than (cm)  khéthan ré (mg)
(cm) (mg)
Ngay song sot 1
Chiéu dai than (cm) - 1
Chiéu dai ré (cm) - 0.704** 1
Trong luong khoé than (mg) - 0.968** 0.839** 1
Trong lugng kho 1é (mg) - 0.987** 0.701**  0.971** 1
MOoi truong man véi EC=8 dS/m
Ngay song sot 1
Chiéu dai than (cm) 0.960** 1
Chiéu dai ré (cm) 0.681** 0.842** 1
Trong lugng kho than (mg) 0.900** 0.977** 0.917** 1
Trong luong kho 1é (mg)  0.973** 0.961** 0.727**  0.928** 1
Moi trwong man véi véi EC=15 dS/m
Ngay song sot 1
Chiéu dai than (cm) 0.953** 1
Chiéu dai ré (cm) 0.708** 0.857** 1
Trong luong kho than (mg) 0.946** 0.981** (0.884** 1
Trong lugng kho ré (mg)  0.995** 0.962** 0.734**  0.958** 1

(Ghi chii: * C6 y nghia; ** Rat c6 y nghia)

Sau khi danh gia méi twong quan giita cac dic tinh cho thay & ca 3 moi trudng

min véi EC = 0dS/m, EC = 8dS/m va EC = 15dS/m, dic tinh ngay sdng sét, chiéu

dai than, chiéu dai ré, trong luong kho than, trong luong kho ré déu tuong quan chat

ché v&i nhau, va moi twong quan nay la tuong quan thudn. Di€u nay c6 nghia la

nong d§d mudi cang cao, ngay song sot cang giam, chiéu dai than va ré cling ngan
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hon, trong lwong khé than va ré ciing nhe hon. Trong hai nong d6 khac nhau ti 18

séng sot ciia nong d6 min véi EC = 8dS/m sb giéng sdng sot dat 75% trong khi

nong d6 man véi EC = 15dS/m ti 16 sdng sot dat 45%.

Bang 3.3. Panh gia kiéu hinh gen chéng chiu min caa 100 giéng lia giai doan

tré hoa
STT Tén gidng Thoi gian song sét sau khi stress min (ngay)
EC=8 dS/m EC=15dS/m

1 OM4900 28,2 25,6
2 OM1490 Chét

3 AS 996 27 25
4 M362 27 26
5 BASMATI Chét

6 Basmati DB 26 23
7 OM6162 27,8 Chét
8 Swarna Subl 26,2 24
9 IR64Subl 25,8 Chét
10 IRGA318-11-6-9-2B 24 Chét
11 IR78966-B-10-B-B-B-2 Chét

12 IR78913-B-10-B-B-B Chét

13 IR75499-73-1-B 27 25
14 IR78913-B-19-B-B-B 25 22
15 AZUCENA 27 25
16 IR78933-B-24-B-B-2 26 Chét
17 IR78933-B-24-B-B-3 24,5 Chét
18 IR78933-B-24-B-B-4 28 26
19 WAB326-B-B-7-H1 24 20
20 IR79008-B-11-B-B-1 24,5 Chét
21 IR75499-38-1-B 27 Chét
22 V3M-92-1 27 25
23 IR75499-21-1-B 26 Chét
24 V3M-109-2 26 22
25 WAB272-B-B-8-H1 27 25
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STT Tén gidng Thoi gian song sét sau khi stress min (ngay)
EC=8 dS/m EC=15dS/m

26 WAB340-B-B-2-H2 26,5 22
27 WAB176-42-HB 24 21
28 IR78937-B-20-B-B-1 25 Chét
29 | WABB880-1-38-18-20-P;-HB 26 Chét
30 WAB881SG9 25 Chét
31 | IR78997-B-16-B-B-B-SB2 Chét
32 | IR78966-B-10-B-B-B-SB1 Chét
33 IR78944-B-8-B-B-B 25 Chét
34 IR78941-B-16-B-B-B Chét
35 IR78948-B-21-B-B-B 24 Chét
36 IR78942-B-2-B-B-2 26 Chét
37 IR78937-B-20-B-B-3 27 Chét
38 IR78985-B-13-B-B-B 25 Chét
39 IR78933-B-24-B-B-1 23
40 WABC165 22 Chét
41 | IR80315-49-B-B-4-B-B-B 22 Chét
42 IR78966-B-16-B-B-B Chét
43 IR78913-B-22-B-B-B Chét
44 OMCS 2000 (B/C) Chét
45 OMG6162 d/c 22 Chét
46 OM10405 Chét
47 HATRI144 24 20
48 HATRI 1 23 Chét
49 OM10408 Chét -
50 IR29 Chét -
51 HATRI60 22 20
52 HATRI90 24 22
53 OM10413 23,5 Chét
54 OM10414 22 Chét
55 OM10415 23 Chét
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STT Tén gidng Thoi gian song sét sau khi stress min (ngay)
EC=8 dS/m EC=15dS/m

56 OM6614 26 Chét
57 OM6843 26 Chét
58 OMCS2009 25 Chét
59 OM5703 26 Chét
60 OM5704 27 Chét
61 HATRI30 28 27
62 OMCS2008 28 26
63 HATRI31 28 25
64 HATRI32 25 23
65 OM63L 27 26
66 Pokkali 28 26
67 OM71L 27 Chét
68 OM72L 23 Chét
69 OM5681 28,5 Chét
70 OM6730 Chét

71 OM®6014 Chét

72 OM6778 Chét

73 OM®6033 27 Chét
74 OM®6032 25 Chét
75 OM6613 27 Chét
76 OM6729 26 Chét
77 OM62L 30 27
78 OM10279 28 Chét
79 OM10280 24 Chét
80 OM10418-1 Chét

81 OM10704 27 26
82 OM3673 Chét

83 OM4249 Chét

84 OM4693 Chét

85 OM4726 Chét
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STT Tén gidng Thoi gian song sét sau khi stress min (ngay)
EC=8 dS/m EC=15dS/m
86 OM4796 Chét
87 OM6379/ Chét
88 OM5629 27 26
89 OM6387 Chét
90 OM6426 Chét
91 HATRI15 23,5 20
92 HATRI16 25 20
93 HATRI33 22,5 20
94 HATRI20 24 21
95 HATRI35 26 22
96 HATRI28 27 26
97 HATRIS50 25 24
98 HATRI192 22 20
99 HATRI603 22 20
100 HATRI608 24 22

(Ghi chU: - Cdc gidng chét khéng thanh loc)

Tom lai: dua trén sau tinh trang kiéu hinh (chiéu dai than, chiéu dai ré, trong

lugng than tuoi, trong lugng ré tuoi, trong lugng than kho, trong lugng ré kho) cua

100 gidng lta cao san o hai mirc @ man EC = 8DS/m va EC = 15DS/m, trong giai

doan ma, trong phong thi nghiém da xac dinh dugc céc giéng c6 kha nang chéng

chiu min tét. Dong thoi da phan nhém kicu hinh cta hai bo gidng. Két qua phan

nhom kiéu hinh cho nhitng gidng c6 kha ning chiu mdn. Cac giong dugc dé xuat

lam bé bao gdm: Pokkali, OM4900, OM5629, HATRI31, HATRI32, HATRI50,

IR78933-B-24-B-B-4. Vi cic giéng nay vira chiu man va ning sut cao. Dang hinh

dep.
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3.2. Tao cac quin thé hoi giao chuyén gen chong chiu min trén cay lGa
3.2.1. Tao quan thé héi giao

Tao cac quan thé hdi giao 1a céng doan rit quan trong, nhim cung cp ngudn
vat liéu cho ca tién trinh nghién ctru va chon loc dong thuan mang gen muc tiéu can
chuyén theo dinh huéng ban dau. Nghién ctru cia dé tai dugc st dung giéng nhap
ndi Pokkali va gibng ndy di dugc xac dinh mang gen chéng chiu min lam ngudn
vat liéu cho gen (donor), gibng OM1490, OM6162, OMCS2000 di qua chon loc
mang nhiéu dic diém t6t nhung khi nong d6 min ting cao thi ti 1¢ 1ép cao dugc
dung lam gidng tai tuc (recurrents). Dé tao cac quan thé hoi giao dén thé hé BC; cho
c4c t6 hop lai dé tai da tién hanh trong 07 vu thi nghiém, tir vu Pong Xuan nim
2015-2016 dén vu Dong Xuan 2018-2019.

Trong sudt qua trinh thi nghiém, yéu cau ludn dugc dat ra 1a phai chon dugc
cac cdy c6 kha niang chéng chiu man trong cac quan thé lai dé tiép tuc tao hat hoi
giao. Theo do, trong mdi vu thi nghiém déu phai bé tri gieo cac quan thé hdi giao
kém véi cac gibng d6i ching ciia bé me, nham 1am d6i ching cho chon loc dong
thoi 1y phan trén cac bd 1a Pokkali dé tao hat hdi giao, cac ca thé duoc chon dé tiép
tuc hdi giao phai c6 cac dic diém nong hoc va kinh té tt. Tom tat tao cac quan thé

hdi giao duoc trinh bay ¢ Bang 3.4. va Phu lyc 4.

Bang 3.4. Tém tit qua trinh tao cic quan thé hoi giao dén thé hé BC; cho

cac giong lua nghién ciru

Quan thé OM1490/Pokkali (1) Quan thé OM CS2000 /Pokkali (2)

Vu Noi dung Noi dung

Két qua Két qua

cong viéc cong viéc

Poéng - Trong Bo me - Gieo dugc 30 cdy bo - TrongB6 - Gieo duoc 30 cy bo
Xuén metiénhanhlai F;  me me cho lai dé tao thé h¢
2015- - Tao duoc 100 hat Fq

2016 Fi - Tao duoc 70 hat lai
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Quan thé OM1490/Pokkali (1)

Quan thé OM CS2000 /Pokkali (2)

Vu Noi dung , Noi dung ,
A n Keét qua A . Keét qua
cong viéc cong viéc
He - Thu nhan hat - Gieo dugc 30 cdy F; - Thu nhan - Gieo duoc 50 cay F; va
Thu lai Fy va tién hanh hoi giao  hat lai F;. tién hanh hoi giao lan
2016 lan thar nhat. thr nhat.
- Tao quanthé - Tao dugc 91 hat hoi - Taoquan - Tao duoc 106 hat hoi
hdi giao lan thi giao lan 1 thé hoi giao  giao lan 1
nhit BC;-1 lan thar nhat;
BC;-2
He - Tao quanthé - Pi gieo 50 cdy BC;- -Taoquan - Di gieo 100 ciy BC;-2,
Thu hoi giao lan 1, danh gia vachon  thé hoigiao  danh gia va chon dugc 5
2017  hai: BC,-1 duoc 3 ciy dat yéu lan hai: BC,-  cay dat yéu cau cho hoi
cau cho hoi giao lan 2. 2 giao lan 2.
- Tao duoc 35 cay
hoi giao lan 2. - Tao duoc 10 cay hoi
giao lan 2.
Thu - Tao quan thé - Gieo toan b hat -Taoquan - D gieo toan bo hat
Pong  hoi giao lan BC,-1 cua 5 cdy chon thé hoigiao  BC,-2 ciia 2 cay chon tir
2017  ba: BCs-1theo tir vu trudc thanh 3 lan 3: BC5-2  vu trude thanh 5 dong;
3caychontr  dong, danh gia va theo 2 cay danh gia va chon dugc 6
Vu tru6c chon duogc 20 cay dat  chon tir vu cay dat yu cau dé tiép
yéu cau dé tiép tuc hdi  trudc. tuc héi giao lan 3.

giao lan 3.
S6 hat tao duoc 200
hat

- Tao duoc 50 hat hoi

giao.
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Quan thé OM1490/Pokkali (1)

Quan thé OM CS2000 /Pokkali (2)

Vu Noi dung , Noi dung ,
A n Ket qua A . Keét qua
cong viéc cong viéc

Pong - Phat trién - ba gieo dugc 200 -Phattrien - Pi gieo duoc 150 cay
Xuan quanthé BC3 cdy BCs--Taoduoc  quan thé
2017- Fltythuy BC;sF, BCsF, tu thu
2018  thanh: BC;5F, thanh: BC;F,

theo 200 dong theo 100

chon tir vu dong chon tir

trudc. vu trudc.

3.2.2. Tim tinh da hinh trén cdc giong lita b6 me bang chi thi phin tir

Viéc chon giéng lua tng dung MAS da dem lai nhiing thanh céng nhét dinh
trong thoi gian gan day nhu: rat ngin thoi gian chon tao, chon duoc cac giéng
khang véi diéu kién bat lgi, gidng khang bénh, gidng pham chat. Do d6, cac giéng
lta bd me OM duoc phan tich kiéu gen xem xét ¢ mang gen quy dinh cho gen
chdng chiu min hay khong, dong thoi, danh dau phan tir cac gen lién quan dén cac
thanh phén nang suit va nang suét. Phan tich b me trén cac cap lai bd me va b lai
don t6 hop lai dé tim gen chdng chiu trén cac t6 hop lai. Thong qua chi thi phan tir
SSR danh gid bd me bao gom: OMG6162/Pokkali, M1490/Pokkali;
OMCS2000/Pokkali, OM7347/Pokkali danh gia vdi 4 chi thi ghi nhéan vi tri kich

thude phan tu.

Bang 3.5. Céc primers dwoc danh gia trén 05 giong lda ding cho vat ligu lai

TT | Tén gidng RM223 | RM3252-S1-1 | RM1324 | RM3412 | RM453

OM6162 200 220 300 200 230

Pokkali 220 230 220 300 250

1
2
3 | OM1490 200 220 300 200 230
4 | OM7347 200 220 220 200 230
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5 | OMCS2000 200 220 300 200-300 250

Két qua ghi nhan, dbi v&i primer RM223 s6 miu cho san pham khuéch dai
chiém 100% tong s. Tur két qua thu duoc cho thdy sé mau tao bang hinh va khac
nhau véi hai alen thuong rd & vi tri kich thudc marker phan tir. Su khac nhau vé s
lugng va vi tri ciia cac bang hinh co thé cho biét dugc su khac nhau vé trinh tu
DNA giira cac giéng. Duya trén bing ghi nhan ca hai alen, alen A (220bp) va alen B
(200bp). Tom lai v6i 5 gidng lua ghi nhan cac cidp lai cho da hinh:
OM1490/Pokkali, OMCS2000/Pokkali, OM®6162/Pokkali va OM7347/Pokkali
(Hinh 3.11).

100bp-1kb
ladder
M OM1490 Pokkali OMCS2000 OM6162 OM7347
T 600-  c—
oo S00-  cm—
woo 400- ——
00 300- m— 220 bp
“x 200D  cmm—
200 cm— — e Esee—mc R

100- s

Hinh 3.11. Anh dién di san pham PCR ciia c4c giong bé me véi marker
RM223

Ghi cha: M: 100bp DNA ladder; OM1490-200bp, Pokkali-220bp, san pham PCR duwrotc
chay trén 3% agarose gel

Dbi v6i primer RM3252-S1-1 s6 méau cho san pham khuéch dai chiém 100%
tong sd. Tur két qua thu duogc cho thdy sé mau tao biang hinh khac nhau véi hai alen
thuong ro ¢ vi tri kich thudc marker phan tir. Sy khac nhau vé s luong va vi tri cua
céc bang hinh co thé cho biét duoc su khic nhau vé trinh ty DNA giita cac giong.
Duya trén bang hinh ghi nhan ca hai alen, alen A (230bp) va alen B (220bp). Dua
vao vi tri bang hinh thi c6 cidc cdp lai da hinh: OMI1490/Pokkali,
OMCS2000/Pokkali va OM6162/Pokkali, OM7347/Pokkali (Hinh 3.12).
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100bp-1kb
ladder
M OMI1490 Pokkali OMCS2000 OM6162 OM7347
00 e
e 500- com—
soo 400- m—
soo 300- mmm— 230 bp
2000p  cm—
100 200- cmmm— E=———13 E—__— x— =% ____
= 100- S

Hinh 3.12. Anh dién di san phAm PCR cuia cac giéng bé me véi marker
RM3252-S1-1

Ghi cht: M: 100bp DNA ladder; OM1490-200bp, Pokkali-230bp, sdn phdm PCR duoc chay
trén 3% agarose gel

Doi véi primer RM1324 s6 mau cho san pham khuéch dai chiém 100% tong
s6. Tur két qua thu dugc cho thdy sé miu tao bang hinh khac nhau véi hai alen
thuong rd & vi tri kich thuéc marker phan ti. Su khac nhau vé sé luong va vi tri cua
céc bang hinh co thé cho biét duoc sy khac nhau vé trinh tu DNA giira cac giéng.
Dua trén bang hinh ghi nhan ca hai alen, alen A (300bp) va alen B (220bp), Hinh
3.13. Dya vao vi tri bang hinh thi c6 cac cdp lai da hinh: OM1490/Pokkali,
OMCS2000/Pokkali va OM6162/Pokkali con lai OM7347/Pokkali cho don hinh
(Hinh 3.13).
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M OM1490 Pokkali OMCS2000 OM6162 OM7347

Hinh 3.13. Anh dién di san pham PCR ciia cac giéng bé me véi marker
RM1324

Ghi chd: M: 100bp DNA ladder, Pokkali-220bp, OM1490-300bp, san pham PCR duwoc chay trén
3% agarose gel

Khi phan tich chi thi marker RM3412. Tir két qua thu dwoc cho thay sé mau
tao bang hinh khac nhau véi hai alen thuong rd ¢ vi tri kich thuéc marker phéan tu.
Sy khac nhau vé s6 lugng va vi tri cua cac bang c6 thé cho biét duoc sy khac nhau
vé trinh ty DNA giita c4c gidng. Duya trén biang hinh ghi nhan ca hai alen, alen A
(300bp) va alen B (200bp). Ghi nhan chi c6 ba cap lai cho da hinh:
OM1490/Pokkali; OM6162/Pokkali; OM7347/Pokkali. Riéng OMCS2000/Pokkali
thi cho da hinh va la dominant (Hinh 3.14).
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bp M OM1490 Pokkali OMCS2000 OM6162 OM7347
s E 300 bp
400 - 200 bp - | —

e —— . —

Hinh 3.14. Anh dién di san pham PCR ciia cac gidng bo me véi marker
RM3412

Ghi chd: M: 50 bp DNA ladder, Pokkali-300bp, OM1490-200bp, san pham PCR dirgt chay
trén 3% agarose gel

Dé6i véi primer RM453 sé mau cho san pham khuéch dai chiém 100% téng sé.
Tir két qua thu duoc cho thiy s mau tao bang hinh khac nhau véi hai alen thudng
rd ¢ vi tri kich thuéc marker phan tir. Su khac nhau vé sé lwong va vi tri cua céc
bang hinh c6 thé cho biét duoc su khéc nhau vé trinh ty DNA gitta cac gidng. Dua
trén bang hinh ghi nhan ca hai alen, alen A (250bp) va alen B (230bp). Xét vé gdc
d6 phan tir cac tan sé alen. Ghi nhan chi ¢ ba cip lai cho da hinh: OM1490/pokkali;
OM6162/Pokkali; OM7347/Pokkali (Hinh 3.15).
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OM1490 Pokkali OMCS2000 OM6162 OM7347
250 bp

230 bp
!

Hinh 3.15. Anh dién di san pham PCR cuia c4c giéng bé me véi marker RM453

Ghi cht: M: 100 bp DNA ladder; Pokkali-250bp, OM1490-230bp, sin phdm PCR duwoc chay trén
3% agarose gel

Dbi voi primer RM511 s mau cho san pham khuéch dai chiém 100% tong sé.
Tir két qua thu duoc cho thdy s mau tao bang hinh khac nhau véi hai alen thudng
rd & vi tri kich thuéc marker phan tir. Sy khac nhau vé sb lwong va vi tri cua cac
bang hinh c6 thé cho biét dugc su khéc nhau vé trinh ty DNA giita céc gidng. Dua
trén bang hinh ghi nhan ca hai alen, alen A (210bp) va alen B (200bp). Dwa vao vi
tri bang hinh ghi nhan cac cap lai da hinh: OM1490/Pokkali, OMCS2000/Pokkali
va OM6162/Pokkali (Hinh 3.16).
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00 M OM1490 Pokkali OMCS2000 OM6162 OM7347

-1000

-700
-600
-500
-400
-300 Com—— ety RIS Sre——
-200

-100

Hinh 3.16. Anh dién di san pham PCR ciia cac giong bé me véi marker RM511
Ghi chd: M: 100 bp DNA ladder; Pokkali-200bp, OM1490-210bp, san phdm PCR dioc chay trén
3% agarose gel

Thao luian

Thong qua chi thi phan tir SSR danh gia bd me cta 4 cip lai hdi giao bao
gdom: OM1490/Pokkali; OM6162/Pokkali; OM7347/Pokkali. OMCS2000/Pokkali.
C6 ba primers cho da hinh trén 4 cdp lai ndy la RM223, RMRM3252-S1-1 va
RM453. Tuy nhién, dbi voéi RM453 cho da hinh trén OMCS2000/Pokkali 1a
dominant nén xét goc d6 di truyén thi kho chon Iya quan thé nay trén cip lai nay véi

chi tht RM453.

C6 ba primers cho da hinh ba cap lai [a RM 511, RM1324 va RM3412. Trén
RM511 cho ba cap lai da hinh OMCS2000/Pokkali, OM1490/Pokkali,
OM6162/Pokkali. Riéng cap lai Pokkali/OM7347 cho don hinh. P6i v6i RM1324
va RM3412 ghi nhan chi c6 ba cap lai cho da hinh: OM1490/Pokkali;
OM6162/Pokkali; OM7347/Pokkali. Riéng OMCS2000/Pokkali thi cho don hinh
véi hai RM 1324 va RM 3412,

Dua trén co sd vi tri gen chéng chiu man gen chinh nam trén nhiém sic thé sb
1 lién két vai chi thi RM3252-S1-1 va RM 223 nam trén nhiém sic thé sé 8 tiép tuc
chon loc bén té hop lai phat trién tiép trong qué trinh lai hdi giao: OM1490/ Pokkali,
OMCS2000/ Pokkali va OM6162/ Pokkali. OM7347/ Pokkali.
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3.2.3. Chon tgo qudn thé lai hoi giao mang gen chiu mén thong qua MAS
3.2.3.1. Két qua lai tao quan thé héi giao t6 hop lai OM1490 va Pokkali
Bing 3.6. S6 lwong cd thé chon loc qua cdc thé hé F, dén BC,F,

Thé hé Tong s6 | So ca thé c6 gen mian | So ca thé mang gen saltol dwogc
) ca thé di hgp tir duwgc chon chon loc theo c4 thé me

F1 210 130 -

BC:F; 130 90 25

BC,F; 90 25 9

BCsF, 53 35 2

BC3F, 100 25 10

Trong thé hé BC,F1 trong 130 cd thé cho dwoc 25 cd thé trong tiép dé lai dwoc 90
cd thé . Trong va chon tiép 9 cdy dé lai thé hé BCsF, va tiép tuc trong phén ly cho
thé h¢ BC;F, . Chon 2 cdy lai tiép dé lai BC5F .

Khuéch dai DNA bing phwong phdp PCR -SSR véi marker RM 223

Gene muc tiéu duoc chon dé thuc hién thi nghiém nay la gene khang man trén
nhiém sic thé sb 8 (saltol). Gene lién két chat trén nhiém sic thé sé 8 dugc danh
dau boi marker phan tir RM223. Gene nay c6 lién két vdi gen mui thom va véi gen
chéng chiu man ¢ giai doan ma va phat duc. Marker RM 223 dugc sir dung lam
marker danh diu, marker nay c6 kich thudc 1a (200-220bp) va dugc dung lam
khuon DNA dé thiét 1ap céc cdp primer dac hi€u. Céac cdp primer nay sé khuéch dai
dugc cac doan DNA nho hon nho phuong phap PCR. Cac doan DNA nhé nay duoc
goi 12 SSR. Va IRRI di tim thiy chi thi phan tr RM3252-S-1-1 lién két v6i nhiém

sac thé so 1.
Két qua tao hat hoi giao lan thir nhét (BCy) cho cdc quén thé

Trong vy He Thu 2016 chung t6i tién hanh thu nhan hat F; duoc tao ra trong
vu trudce, gieo va tao hat hoi giao lan tha nhét (BC,). Céc con lai F, déu thuan nhat

vé tinh khang, do d6 trén mdi quan thé lai ching t6i chon 30 cdy dé lam me, lay
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phén bd trén cac gidng bd OM1490 va Pokkali trong (mg dé tao hat hdi giao, mdi
ciy tién hanh lai tir 5 — 7 hat. Két qua da tao duoc cy hdi giao véi giong OM1490
va Pokkali. Bén canh do, trén cac gibéng tai tuc va giéng cho gen khang tiép tuc tién
hanh tu thu duogc tir 20-30 cay cung cip cho cac thi nghiém tiép theo.

3.2.3.2. Két qua dénh gid cdc quan thé BCy trén OM1490/ Pokkali //OM1490
Khuéch dai DNA bing phwong phip PCR - SSR véi marker RM223
Quin thé lai OM1490/Pokkali//OM1490 dwoc kiém tra véi chi thi RM223

Két qua phan tich dién di trén chi thi RM233 trén 50 dong BC; ghi nhan cho
thiy cac ca thé ¢ vi tri sd: 60, 61, 63, 64, 66 co cung kiéu kich thudc voi Pokkali
mang gen khang man. Di hop tir chiém kha cao 30 dong trén quan thé twong ung
vai kich thude 220bp va 200bp (Hinh 3.17).

FAMRACEL LRI Y B | BN RPN ERL ENT D

.. 230 bp

200 bp

Hinh 3.17. San pham PCR ciia céc giong lia cao sin tai locus RM223 lién két
v6i gene khang min trén nhiém sic thé so 8, vi tri hai biing 220bp va 200bp,
trén gel agarose 3%.

Ghi chu: M: 100bp DNA ladder;1: OM1490 - 200bp, 2: Pokkali - 220bp, 1-50 la cay lai BC1

Khuéch dai DNA bing phwong phip
PCR - SSR v6i marker RM3252-S1-1

Dbi véi chi thi phan tt RM3252-S-1-1, két qua ghi nhan trén hinh cia quan
thé BC; c¢6 4 ca thé ¢ cung kich thudc véi Pokkali mang gen khang man tuong tng
& vitri 6 1, 28, 32, 48. C6 cung kich thudc véi OM1490 c6 25 ca thé & vi tri s6 2,
3,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 33, 34, 35, 36, 38, 39, 40, 41, 43, 44, 45, 46
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va 47. C6 2 ca thé khong xuat hién bang hinh twong Gmg & vi tri sb 37 va 42. Céc ca
thé con lai c6 kiéu gen di hop tir mang gen khang man va khong khang man tuong
tmg vitrisé 4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 29, 30, 31, 49 va 50. Nhu
vay tiép tuc chon 25 ciy nay dé cho lai tiép cho thé hé BC,F;.

Két qua tao hat héi giao lan thit nhét (BC,) cho cdc quan thé
OM1490/Pokkali//OM1490

Déi véi cac dong BC, cua td hop lai OM1490/Pokkali//OM1490, ghi nhan c6
rat nhiéu dong BC, chira gen chéng chiu man dugc lién két voi marker RM3252-

S1-1, mot s6 dong biéu hién di hop tor (Hinh 3.18). Mot s6 dong chira gen chong

chiu man lién két v6i marker RM223, ¢6 2 dong trong tong s6 biéu hién di hop tur
v6i marker RM223 (Hinh 3.19).

Hinh 3.18. San pham PCR cia chi thi phan tir RM 3252-S1-1 trén 50 dong lién
két véi gene khang man trén nhiém sic thé sé 1, vi tri hai biang 220bp va
230bp, trén gel agarose 3 %.

Ghi cha: M: 50bp DNA ladder; 1: Pokkali — 230bp, 2: OM1490 — 220bp: 1-50 la cay lai BC,
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Hinh 3.19. San pham PCR cia 36 dong hdi giao BC, ciia
OM1490/Pokkali//OM1490 lién két véi marker RM223
Ghi cht: M: 100bp DNA ladder. San phdm duwot chay dién di trén agarose 3% va gel
nay dwrgc nhugm véi ethidium bromide 0.5mg/ml va phan tich bang thiét b Alpha Imager
1220 (Alpha Innotech, CA, USA)

Két qud tao hat hoi giao lin thir nhit (BCy) cho cdc quan thé
OM1490/ Pokkali//OM1490

36 dong BCsF, cua quan thé lai hdi giao OM1490/Pokkali//OM1490 dugc
khuéch dai gen min bang phuwong phap PCR véi chi thi RM3252-S1-1 (lién két véi
gen Saltol trén NST1) va RM223 (lién két véi gen man trén NST8). Véi chi thi RM
3252-S1-1, cac bang hinh cua cac dong duoc ghi nhan c6 sy da hinh trén gel
agarose 3%. Pokkali, mang gen man, thé hién bang c6 kich thudc 1a 230bp va
OM1490, khong mang gen, thé hién bang c6 kich thudc 220bp. Qua danh gia kiéu
gen, 1 dong mang gen chiu min bao gdm dong s6 1, cung kich thuéc bang hinh voi

Pokkali (Hinh 3.20).
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Hinh 3.20. San pham PCR ciia chi thi phan tir RM3252-S1-1 trén 36 dong
BCsF, ciia quan thé OM1490/ Pokkali/OM1490 trén gel agarose 3%.

Ghi chu: M: 100bp DNA ladder, 1: OM1490 — 220bp, 2: Pokkali — 230bp

Péi voi RM223, san pham PCR thé hién su da hinh véi cac kich thuéc 200
va 220bp. Pokkali, mang gen min, thé hién bing co kich thudc 1a 220bp va
OM1490, khong mang gen, thé hién bing co kich thudc 200 bp. Cac dong mang
gen min duoc danh gia bao gdm: dong s6 33 — 43, 45, 46 va dong s6 48-50 mang
cing gen v6i gidng Pokkali. Cac dong con lai ¢6 bang hinh di hop tir va dong hop
v6i kich thudc 12 200bp, giéng véi vi tri bang hinh ciia OM1490.

845 2200p
-V

200bp

Hinh 3.21. San pham PCR ciia chi thi phan tir RM223 trén 53 dong BC;F, trén
quan thé OM1490/Pokkali//OM1490 trén gel agarose 3%.

Ghi chii: M: la marker chudn, 1: Pokkali — 220bp, 2: OM1490 — 200bp
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Qua danh gia kiéu gen, cac dong thé hién mang gen min khi danh gia véi ca
hai chi thi RM3252-S1-1 va RM223. Cac dong tiém ning mang gen min nay duoc
st dung cho cac nghién ciru cho su phan ly tiép theo.

Tom lai: Trén to hgp OM1490/Pokkali//OM 1490 héi giao ghi nhan

O thé h¢ F1, 210 c4 thé dugce thu hoach. Két qua danh gia bang chi thi phan tir
RM233 ¢ 70% c4 thé mang gen saltol di hop tir. Két hop danh gia kiéu hinh nhiing

c4 thé uu thé s& dugc chon dé lai tao cho thé hé sau.

O thé hé BC,F,, thu hoach duoc 50 ca thé uu ti nhét. Trong do, 29 ca thé thé
hién gen saltol di hop tu, chi ¢6 5 ca thé (BC,F,-10, BC,F,-11, BC,F,- 13, BC,F;-
14 va BC,F;-16, dugc chon vi mang ca gen saltol trén nhiém sdc thé sb 8. Riéng
trén nhiém sic thé sé 1 ghi nhin c6 4 dong mang gen man (BC,F;-1, BC,F;-28,
BC,F,-32 BC,F,-48. Nhu vay néu chon két hop hai chi thi chi chon dugc 9 dong

cho gen man.

O thé hé BC,F,, 124 ca thé duoc danh gia kiéu gen voéi chi thi gen saltol, tuy
nhién chi c6 s6 7, s6 30 va dong s6 36, 47 ca thé mang kiéu gen di hop tir (200-
220bp). Céc c4 thé nay duge danh gid tiép tuc voi céc chi thi tai td hop. Hau hét cac
c4 thé déu mang gen chiu man. Do d6 chon ngiu nhién 3 dong BC,F,-7, BC,F,-30,
BC,F,- 36 trong tiép dé lai hdi giao tao quan thé BCs.

O thé hé BC;F,, c6 35 ca thé di hop tir gen trong tong s6 50 ca thé dugc thu
hoach. Qua danh gia gen tai to hop, chon dugc ca thé (BC4F,-2 dén BC,F,-32)

mang ca gen chong chiu mén.
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3.2.3.3. Két qua lai tao quan thé héi giao t6 hop lai OMCS2000 va Pokkali

Bang 3.7. S6 lwgng ca thé chon loc qua céc thé hé F; dén BC,F,

, X , , S6 c4 thé c6 gen min S6 c4 thé mang gen saltol
Thé hé | Tong so ca the N
di hgp tir duwgc chon dwgc chon loc theo ca thé me

F1 100 50 -

BC,F; 120 52 10

BC,F, 100 32 19

BCsF, 100 50 7

BC3F; 100 108 10

Khuéch dai DNA bing phwong phap PCR - SSR v6i marker RM223

Két qua ghi nhan trén Hinh 3.22. Két qua thi nghiém cho thiy da sé cac cot

déu c6 dang di hop, xuat hién véi hai bang c6 kich thude 200bp - 220bp tuong tng

v6i1 bo me cho gen khdng man va khong mén.

O vi tri band s6 23, 24, 25, 41, 42, 43, 44, 45, 48 chi xuat hién mot bang tuong

g voi vi tri P2 (Pokkali) mang gen khang man. Trai lai, ¢ vi tri band s6 40 va 50

xuat hién 1 bang twong Gmg véi vi tri P1 (OMCS2000) khong mang gen khang min.

Ngoai ra, & vi tri band s6 31 thi khong xuat hién biang nao. Nhu vay ddi véi to hop

nay 74% 1a di hop tir c6 9 cay tir Pokkali chuyén sang thé hé con lai, diéu nay cho

thdy s& giup cho lai t6t thé hé BC,.
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Hinh 3.22. San pham PCR ciia céc gidng lia cao sin tai locus RM223 lién két
v6i gene khang miin trén nhiém sic thé so 8, vi tri hai biing 220bp va 200bp,
trén gel agarose 3%.

Ghi ch: M: 100bp DNA ladder; 1.0MCS2000 - 200 bp. 2: Pokkali -220 bp, 1-50 la cay lai BC,

Khuéch dai DNA bing phwong phip PCR - SSR véi marker RM3252-S-1-1
Tuong ty phan tich kiéu alen cta chi thi RM3252-S-1-1 cho quan thé hoi
giao BC, cia OMCS200/Pokkali. Két qua san pham PCR trén Hinh 3.23, cho thay
6 18 cé thé c6 cung kich thudc véi OMCS2000 khong mang gen min tuong tng
& vi tri s6 1, 29, 32, 39, 41, 48, 49 va 50. C6 19 ca thé co cung kich thude voi
Pokkali twong tmg véi vi tri s6 2, 3, 4, 5, 6, 30, 31, 33, 34, 35, 36, 37, 38, 42, 43,
44, 45, 46 va 47. Con lai 1a cac ca thé mang kiéu gen di hop tr mang ca hai gen

khang man va khong khang man.
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Hinh 3.23. San pham PCR ciia chi thi phan tir RM 3252-S1-1 trén 50 dong lién
két voi gene khang min trén nhiém sic thé s6 1, vi tri hai bing 220bp va
230bp, trén gel agarose 3%.

Ghi ch: M: 50bp DNA ladder;1: Pokkali — 230bp, 2: OMCS2000 — 220bp, 1-50 la cay lai BC1

Két qua tao hat hoi giao lan thir nhét (BC,) cho cdc quén thé

Nhu duogc thé hién trong Hinh 3.24 va 3.25, voi hai chi thi phan tir RM223 va
RM3252-S1-1 cho da hinh trong quan thé BC, cua t0 hop lai
OMCS2000/pokkali//OMCS2000. Hau hét dong lai déu c6 biéu hién di hop véi hai
chi thi duoc kiém tra. C6 16 dong mang gen mian cung bang hinh véi Pokkali nhur
dong 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 48, 49 va 50 d6i véi chi thi
RM3252-S1-1. Riéng trén chi thi RM223 ghi nhian dong mang gen min 1a dong s6 3
va s 6.

Do d6 trong thé hé BC; cia t6 hop lai OMCS2000/pokkali//OMCS2000 chon
18 dong: d6 1a dong sb 3, 6, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 48, 49

va dong 50 dé tiép tuc chon lya lai cho thé hé tiép theo.
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Hinh 3.24. San pham PCR ciia chi thi phan tir RM3252-S1-1 trén 50 dong lién két voi
gene khang min trén nhiém sic thé s6 1, vi tri hai biing 220bp va 230bp,
trén gel agarose 3%.
Ghi chi: M: 100bp DNA ladder;1: Pokkali — 230bp, 2: OMCS2000 — 220bp , 1-50 la cay lai BC,
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Hinh 3.25. San phim PCR cia 50 dong hoi giao BC, cia
OMCS2000/Pokkali//OMCS2000 lién két véi marker RM223

Ghi chu: M: 100bp DNA ladder , 1: Pokkali, 2: OMCS2000, 1-50 la céy lai BC,, san phcfm PCR

duot chay trén 3% agarose gel
Két qua tao hat hoi giao lan thir nhét (BCs) cho cdc quén thé
Té hop hoi giao OMCS2000/ Pokkali// OMCS2000

Phan tich san phdm PCR cua quin thé BCsF, tir OMCS2000/Pokkali/
OMCS2000 ghi nhan c6 sy da hinh trén RM 3252-S1-1 nam trén nhiém sac thé s6
1. Pokkali, mang gen man thé hién bang c6 kich thudce 1a 230bp va OMCS2000,
khong mang gen thé hién bing co kich thudc 220bp. Két qua san phdm PCR ghi
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nhan trén Hinh 3.26. Cho thiy (96% c6 xuat hién bang hinh), cac dong c6 bang hinh
& vi tri kich thudc 230bp gidng voi gidng Pokkali bao gdm: dong sb 1, 2, 3, 6, 7, 8,
10-18, 21-28, 30-32, 34-40, cac dong con lai c6 cung kich thudc véi OMCS2000
(220bp). Trong quan thé nay ghi nhin c¢6 1 cy di hop ghi nhan dong 36. Cac dong

can ti€p tuc nghién cuiru.

bp
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Hinh 3.26. Sian pham PCR ciia chi thi phan tir RM 3252-S1-1 trén 50 dong
BC;F, ciia quan thé OMCS2000/ Pokkali/ OMCS2000 trén gel agarose voi
nong d6 3%.

Ghi ch:M: 200bp DNA ladder, giéng tir 1-50: cdc cd thé BCsF, ciia t6 hop
OMCS2000/Pokkali//OMCS2000; OMCS2000 — 220bp; Pokkali — 230bp

Phan tich san phim PCR cua quan thé BCsF, tir OMCS2000/Pokkali/
OMCS2000 ghi nhan c6 sy da hinh trén RM223 nam trén nhiém sic thé s 8.
Pokkali, mang gen man, thé hién bang co kich thuéc la 220bp va OMCS2000,
khéng mang gen, thé hién biang co kich thudc 200bp. Phan tich 50 dong BC;F, ghi
nhan chi cé cac dong mang gen chiu man nhu: dong sb 33-43, 45, 46, 48, 49, 50.
Céac dong con lai ¢o6 kich thudc phan tir 1a di hop tir kich thudc 200-220bp. Chi cé
dong s6 1 va 47 1a giéng véi OMCS2000.
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Hinh 3.27. San pham PCR ciia chi thi phan tir RM223 rén 50 dong BC;F, ciia
quén thé OMCS2000/ Pokkali//OMCS2000 trén gel agarose 3%.

Ghi cht: M: 100bp DNA ladder, giéng tir 1-50: cdc cd thé BC5F, cuia té6 hop OMCS2000/ Pokkali//
OMCS2000. P1: Pokkali — 220bp, P2: OMCS2000 — 200bp
Qua danh gia kiéu gen midn cia cic ca thé tir quan thé OMCS2000/
Pokkali//OMCS2000 véi RM223 va RM3252-S1-1, cac dong s6 34, 35, 36, 37, 38,
39 va 40 thé hién bang c6 gen man & ca hai chi thi. Cac dong nay duoc xac dinh la
cac dong ¢ tiém ning chdng chiu man rét tot va c6 mang gen Saltol.
Tom lai: Phan tich trén t6 hop OMCS2000/Pokkali//OMCS2000 hdi giao ghi

nhan.

O thé hé F1, 100 c4 thé duge thu hoach. Két qua danh gia bang chi thi phan tir
RM233 c6 70% ca thé mang gen saltol di hop tir. Két hop dénh gia kiéu hinh nhiing
c4 thé wu thé s& duoc chon dé lai tao cho thé hé sau.

O thé hé BC,F;, thu hoach dugc 50 ca thé wu ti nhat. Véi 100 céa thé duoc
danh gia kiéu gen vdi chi thi gen saltol, tuy nhién chi c6 19 ca thé mang kiéu gen
chiu man (BC,F,-2, BC,F,;-3, BC,F;-4, BC,F;-5, BC,F,-6, BC,F,-23, BC,F,-24,
BC,F;-25, BC,F,-32, BC,F,-31, BC,F;-33, BC,F;-36, BC,F,-35, BC,F;-36, BC,F;-
37, BC,F,-38, BC,F;-44 va BC,F,-45). Cac cé thé nay dugc danh gi tiép tuc véi
cac chi thi tai to hop. Hau hét cac ca thé déu mang gen chiu min. Do d6 chon ngiu
nhién 19 dong trong tiép dé lai hoi giao tao quan thé BC,.

O thé hé BC,F,, 100 ca thé dwoc dénh gia kiéu gen véi chi thi gen saltol, trén
chi thi RM223 ¢6 16 dong mang kiéu gen chju min (BC,F,-33, BC,F;-34, BC,F;-
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BC,F,-43, BC,F,-45, BC,F;-46, BC,F,-48, BC,F;-49, BC,F,-50). Riéng trén nhiém
séc thé sb 1 chi ghi nhan hai dong (BC,F;-3, BC,F;-6). Do d6 chon 18 dong trong
tiép dé lai hoi giao tao quan thé BCj.

O thé hé BC4F,, c6 35 ca thé di hop tir gen trong tong sd 53 ca thé duoc thu
hoach. Qua danh gia gen tai to hop, chon dugc 7 ca thé (BC,F,-34, BC,F,-35,
BC,F,-36, BC;F,-37, BC4F,-38, BC,F,-39, va BC,F,-40) mang gen chdng chiu min
trén nhiém sic thé s6 1 va nhiém sac thé so 8.

3.2.3.4. Két qua lai tao quan thé héi giao t6 hop lai OM6162 va Pokkali

Bang 3.8. S6 lwgng ca thé chon loc qua cac thé hé F; dén BC5F,

S6 ca thé mang gen saltol di

Tong s6 ca SO ca thé c6 gen min , 12
hop dwoc chon lgc theo ca thé

Thé hé

the di hgp tir dwgc chon me
Fi 100 50 -
BC,F; 110 52 7
BC,F, 100 70 4
BC;sF; 100 50 6
BC3F; 100 25 10

Khuéch dai DNA bing phwong phap PCR - SSR v6i marker RM223
Quin thé lai OM6162/Pokkali/OM6162 dwgc kiém tra véi chi thi RM223

Két qua san pham PCR ghi nhan trén Hinh 3.28 cho thay c6 4 c4 thé c6 cung
kich thudc véi OM6162 tuong tng & vi tri s6 28, 31, 32 va 48. C6 23 ca thé ¢o cung
kich thudc voi Pokkali mang gen khang mén tuwong ting ¢ vi tri band $6 1,2, 3, 4,
27,29, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 46, 47, 49 va 50. Cac ca thé
con lai c6 kiéu gen di hop tir mang gen khang man va khong khang mén twong (mg
Gvitrisd 5,6,7,8,9,10, 11,12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 va
26.
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Hinh 3.28. San pham PCR ciia chi thi phin tir RM223 trén 50 dong lién két
v6i gene khang min trén nhiém sic thé s6 1, vi tri hai bing 200bp va 220bp,
trén gel agarose 3%.
Ghi ch(: M: 50 bp DNA ladder;1: Pokkali —220bp va 2: OM6162 — 200bp, 1-50 la céy lai BC,

Khuéch dai DNA bing phwong phap PCR - SSR véi marker RM3252-S1-1

Két qua san pham PCR ghi nhan trén Hinh 3.29 cho thay 20 c4 thé c6 cung
kich thudc voi Pokkali twong tmg & vi tri s6 8, 9, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48,49 va 50. C6 30 ca thé c6 kiéu gen di hgp tor mang gen

khang man.

Phan tich cac chi thi trén hau hét cac chi thi phan tich cho sy da hinh trén céc
quan thé trén. SO liéu nay dbi véi primer RM3252-S1-1 s6 mau cho san phim
khuéch dai chiém 98% tong sd trén quan thé OMCS2000/Pokkali. Tir két qua thu
duoc cho théy s6 mau tao bang co sy khac biét rd.

Nhu vay qua hai chi thi phan tir ghi nhan c¢6 16 dong chéng chiu min lién két
véi ca 2 maker RM223 va RM3252-S1-1 la cac dong 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 46, 47, 49 va 50 tiép tuc chon lua cho hdi giao BC,.
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Hinh 3.29. San pham PCR ciia chi thi phan tir RM3252-S1-1 trén 50 dong lién
két voi gene khang miin trén nhiém sic thé so 1, vi tri hai biing 220bp va
230bp, trén gel agarose 3%.

Ghi chu: M: 100bp DNA ladder;P1: Pokkali — 230bp va P2: OM6162 — 220bp, 1-50 la cay lai BC,

3.2.3.5. Két qud tao cd thé hoi giao BC, tir t6 hop hoi giao OM 6162/ Pokkali//
OM6162

Da hinh dya trén marker RM223 ghi nhan chdng chiu min ciing dwgc danh gia
trong 35 cay lai cta t6 hop lai OM6162/pokkali//OM6162. Chi c¢6 hai dong dong 9
va 31 mang gen chéng chiu man (Hinh 3.30). Déi v6i marker RM3252-S1-1, tt ca
cac cdy lai déu cho kiéu gen dong hop tir voi gen khong min. Chi c¢6 hai dong s 6

va 8 mang gen min gidng véi gidng Pokkali.
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Hinh 3.30. San pham PCR ciia 35 dong hoi giao BC, ciia
OMG6162/pokkali/OM6162 lién két véi marker RM223.

Ghi cha: M: 50bp DNA ladder, 1-35 |a cay lai BC,, sdn phdm PCR dwoc chay trén 3% agarose gel
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230 bp

Hinh 3.31. San pham PCR ciia 35 dong hdi giao BC, ciia
OM6162/pokkali/OM6162 lién két véi marker RM3252-S1-1.

Ghi chi: M: 50bp DNA ladder, 1-35 la cay lai BC,, san pham PCR duoc chay trén 3% agarose gel
Nhu vay qua chon lya ciia to hgp lai OM6162/pokkali//OM6162 thé hé BC,
c6 4 dong: 6, 8,9 va 31 cho chon loc va tiép tuc lai thé hé tiép theo.

Két qui tao hat héi giao lan thiv nhdt (BCy) cho cdic quin thé
OM6162/Pokkali//OM6162

Céc c4 thé ciia quan thé BC3F, tir t6 hop hoi giao OM6162/Pokkali// OM6162
cho két qua da hinh khi khuéch dai bang chi thi RM3252-1-1 trén nhiém sic thé s
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1. Chi thi RM3252-S1-1 cho két qua da hinh thé hién hai kich thudc phan tir 220bp
va 230bp. Trong d0, Pokkali, mang gen min, thé hién bang c6 kich thudc 1a 230 bp
va OM6162, khong mang gen, thé hién bing c6 kich thudc 220bp. Phan tich két qua
kiéu gen ctia 100 dong BC3F, cho thdy c6 34 dong mang gen chiu min nhu: dong sb
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 48, 49, 50, 52, 53, 54, 55, 57, 58,
62, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 va 100. Ngoai ra, cac dong con phan ly,
bang di hop tu, rat cao (chiém 56 %). Diéu niy chimg to ring to hop niy cac dong
con lai phan ly rit manh. Nguyén nhan cua diéu nay c6 thé do giong Pokkali 1a
giéng lda mua nén c6 sy khac biét vé genome da tao ra sy bién di kha phong pht.
Gidng lta mua (Pokkali) dugc du nhap tir An D6 ciing duoc ghi nhan ¢é xu hudng
cho su phan ly tinh tri nhiéu hon di véi cac gen lién quan dén tinh chng chiu phi
sinh hoc trong thé hé con chau.
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Hinh 3.32. San pham PCR ciia chi thi phan tir RM 3252-S1-1 trén 100 dong
BCsF, ciia quan thé OM6162/Pokkali/OM6162 trén gel agarose 3%.

Ghi cha: M: 100bp DNA ladder, P1: Pokkali; P2: OM6162; 1-100: cdc cd thé BCsF; ciia té hop
OM6162/ Pokkali//OM6162

Dbi voi chi thi RM223, két qua san pham PCR ghi nhén trén hinh 3.34 cho
thiy 100% mau c6 xuat hién bang hinh va san pham thé hién su da hinh & céac kich
thudc phan tir 200bp va 220bp. Trong d6, Pokkali, mang gen min trén NSTS, thé
hién bang c6 kich thude 12 220 bp va OM6162, khéng mang gen, thé hién bing c6
kich thudce 200 bp. C6 6 dong mang gen mdn, c6 cung kich thudc véi Pokkali, bao
gom: dong 1 (BC5F,-1), dong 60 (BC5F,-60), dong 61 (BC5F,-61), dong 63 (BCsF»-
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63), dong 64 (BCsF,-64) va dong 66 (BC3F,-66), cac bang con lai cho két qua di
hop tir (chiém 57% tong s ca thé) hodc c6 cung kich thude voi OM6162 (200bp).

Hinh 3.33. San phiam PCR ciia chi thi phan tir RM223 trén 100 dong trén 100

dong BC,F, ciia quin thé OM6162/ Pokkali// OM6162 trén gel agarose 3%.
Ghi cht:M: 100bp DNA ladder, P1: OM6162; P2: Pokkali; 1-100: cdc cd thé BCsF, ciia té hop
OM6162/ Pokkali// OM6162

Thao ludn

Phan tich céc chi thi trén hau hét cac chi thi phan tich cho sy da hinh trén cac
quan thé trén. SO lidu nay ddi v6i primer RM223 sé mau cho san pham khuéch dai
chiém 98% tong s6 trén quan thé OMCS2000/Pokkali. Tir két qua thu dugc cho
théy s6 mau tao bang co6 su khac biét rd. DP6i voi RM3252-S1-1 thi trén quﬁn thé
OM1490/ Pokkali 1a 96% vang mit céc alen trén hai ca thé 37 va 42. Piéu ndy giai
thich ddi véi DNA thi san pham tot vi bang chimg cho thiy rang chi thi phan tir trén
quan thé nay ciing cho thdy di thé hién su bat cip rat tot gitta chiing voi DNA cua
cac ca thé trén RM223. Tuy nhién sy da hinh ctia cac doan DNA tao ra boi primer
do alen bi dot bién do xuat hién bén ngoai trong qua trinh tap giao. Qua phan tich
san phadm PCR véi 2 primer thi thay phan 16n céc cac dong co trinh tw DNA bit cip
d6i voi nhitng primer da nghién ctru. SO lwong san pham PCR tao ra dbi v6i nhing
primer thi con phu thudc nhiéu vao diéu kién phan tmg PCR (Ellsworth va ctv,

1993) cho nén chi c6 mot sd primer cho ra cac bang da hinh.

Su két hop ctia MAS vao thé hé dau noi ma MAS cé thé c6 anh huéng 16n

nhat, hau hét cic nha lai tao xur 1y hang trim ngan, tham chi hang triéu cay. Diéu
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nay trinh bay mét tré ngai thuc té cho tach chiét DNA va phan tich marker. D6i véi
hau hét nhitng tinh trang, sang loc hoa hoc don gian hay truc quan néi chung 1a du.
Str dung rong rdi hon cia MAS trong thé hé dau s& yéu ciu can thiét trong lai tao

gidng l0a véi tinh trang phtc tap

Qua danh gia bang chi thi phan tir v6i 50 cdy BC; v6i 2 chi thi phan tir va trén
bdn quan thé khac nhau. Cho thdy bon quan thé cho da hinh cac alen di hop tir va
ddng hop tir trén quan thé ndy. Dya vao cac ca thé trén s& cho tiép tuc lai & thé hé
BC,F;. Tiép tuc chuyén sang chon lya dé danh dau céc cay chon loc va cho lai tiép

BC,, BC:.
Tom lai

Chon giéng dua trén marker 13 mot trong nhitng phuong phap hiéu qua dé du
nhdp gen hodc QTLs quy dinh céc tinh trang phuc tap trong phuong thirc mang lai
d6 chinh xé4c cao va trong thoi gian ngan. Két qua trong nghién ctru nay chi ra rang
hai marker RM223 va RM3252-S1-1 rit ¢6 ich cho viéc chon loc cac con lai chira
alen déng hop voi bd c6 chua gen chiu man. Mac du vay, trong bd quén thé duoc
xem xét van con ton tai mot vai con lai chira kiéu gen hodc alen di hop tir. Cac con
nay lai s€ dugc chon loc cho lai hoi giao lan thir 2 dé tao ra con lai BCs. Thanh loc
bé“mg marker s€ dugc st dung dé chon tao ra BCs chtra alen déng hop chéng chiu
min trude khi duoc thanh loc trong diéu kién dong rudng & cac méi truong khac

nhau.

Nhan dang va du nhap QTL anh huéng cha yéu cho tinh trang chéng chiu min
vao gidng lia dugc trong phd bién s& mang lai co hoi cho viéc tao ra cac gidng ning
suét cao va c6 kha nang chéng chiu man. Chon loc dugc hd trg dua trén marker 1a
phuong phap kha thi nhét cho cong viéc nay. Qua danh gia bang chi thi phan tir 35 -
40 cay BC, trong bon quan thé khac nhau. Hau hét quan thé cho da hinh céc alen
dong hop tir, vi mot vai cho da hinh alen di hop tir. Cac ca thé trén s& tiép tuc cho
lai hoi giao dé tao ra BC; chira alen dong hop chdng chiu man. Trong t6 hop
OMG6162/ Pokkali can khai thac cac thé hé lai tiép tuc.
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3.3. Thanh lgc cac dong trién veng & hai mirc @ mian khac nhau & giai doan
ma

Muc tiéu nay dé khang dinh céc quan thé chiu min & thé hé BC5F,

3.3.1. Thanh lgc mdn trén qudn thé lai hoi giao OM6162/Pokkali//OM6162
Quadn thé BC5F; dwoc chen va gieo cho tw thu dé c6 quan thé BC;F,

Tién hanh gieo toan b hat BCsF, cua quan thé hoi giao OM6162/ Pokkali//
OM6162, danh gia va chon nhitng cay chdng chiu trén hai ndng d6 khac nhau EC =
8 va 15dS/m trong nha ludi ¢ giai doan ma.

O giai doan ma, trong dung dich man véi EC = 8dS/m, da s cac dong trong
quan thé con lai c6 kha nang séng so6t duoc ghi nhan tir 20-25 ngay. Tuy nhién, c6
18 dong c6 thoi gian sdng sot tir 27-30 ngay, cac dong nay c6 kha nang chdng chiu
man tot. Trong d6, c6 6 dong chong chiu ¢ cap 1, 12 dong o cap 3, 47 dong ¢ cap 5,
20 dong & cap 7 va 15 dong & cap 9.

Tai EC = 15dS/m, 6 dong con sdng s6t sau thanh loc, bao gom: BCsF,-1,
BC;F,-60, BC3F,-61, BC3F,-63, BC3F,-64 va dong BCsF,-66. S6 ngay séng sot cac
dong nay trung binh tir 27-30 ngay & giai doan ma. Tuy nhién, mac d6 séng s6t caa
cac dong nay ciing khac nhau: dong BCsF,-1 song s6t véi ti 18 47%; BCsF,- 60 va
BC;F,-61 sdng sot véi ti 1 54,0-57,6%; dong BCsF,-63 song s6t vai ti 186 50%;
dong sb BC,F,-64 sdng s6t vai ti 1 52,8% va dong BC,F,-66 séng sot vai ti 1é 68%.
Cac dong con lai séng sot vai ti 18 dugi 20% (Hinh 3.34). Vé cap chéng chiu man,
cd 1 dong chdng chiu & cap 1 (BCsF,-66), 5 dong ¢ cip 3 (BCsF,-1, BC3F,-60,
BC;F,-61, BC5F,-63, BC3F,-64), 12 dong ¢ cap 5, 50 dong & cap 7 va 32 dong &
cap 9.
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Hinh 3.34. Két qua thanh loc man trén quan thé lai hdi giao OM6162/Pokkali//
OM6162 trén hai néng dé mian khac nhau, tai EC = 8dS/m va EC = 15dS/m.

3.3.2. Thanh lpc mgn trén quan thé lai héi giao OMCS2000/Pokkali//
OMCS2000

Quan thé BC3F, tir OMCS2000/Pokkali//OMCS2000 dwgc danh gia va chon
nhitng cay chdng chiu trén hai ndng d6 man khéc nhau, tai EC = 8 va 15dS/m trong
nha ludi & giai doan ma. Két qua giai doan ma ¢ nong do man véi EC = 8dS/m cho
thiy cac dong phan tng rat khac nhau vai stress man. Phan ¢ng & cap 1 ¢6 4 dong,
cap 3 ¢6 6 dong, cap 5 ¢ 28 dong, cap 7 ¢ 7 dong va cap 9 ¢ 5 dong. Trong do, 3
dong chéng chiu man tét (cip 1) va co thoi gian sdng sot tir 27-30 ngay, bao gém:
BCF,-4, BCsF,-9 va BC,Fa-12.

O moi truong man EC = 15dS/m, cac dong c6 muc do séng st cao bao gom:
dong BCsF,-4 sdng s6t voi ti 18 78,6%; dong BC3F»-9 séng sot véi ti 1¢ 45% va
dong BCsF,-12 sbng sot vai ti 16 33%. Trong d6 c6 1 dong vira ¢6 kha ning song

s6t cao sau thanh loc va phan ¢ng véi man ¢ cap 1 1a dong BC,F,-4.
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Hinh 3.35. Két qua thanh loc man trén quan thé lai héi giao
OMCS2000/Pokkali// OMCS2000 trén hai néng dé min khac nhau, tai EC =
8dS/m va EC = 15dS/m.

3.3.3. Thanh lpc man trén quan thé lai hai giao OM1490/Pokkali//OM1490

53 ca thé ciia quan thé BC,F, tir té hop OM1490/Pokkali//OM1490 dugc danh
gia va chon nhitng ca thé chéng chiu trén hai ndng d¢6 man khac nhau, tai EC = 8 va
15dS/m trong nha luéi ¢ giai doan ma. Tai EC = 8dS/m, dap ¢ng véi diéu kién o
cap 1 c6 2 dong, cap 3 ¢6 4 dong, cap 5 ¢6 21 dong, cap 7 ¢ 15 dong va cap 9 c6
11 dong. Trong d6 ghi nhan chi con 2 dong chéng chiu man tot (cap 1) va ddng thoi
c6 thoi gian séng s6t cao tir 27-30 ngay va hau nhu séng s6t 100% sau khi thanh loc
O giai doan ma la dong BC3F,-10, BC3F,-37 va BC3F,-40. Tai EC = 15dS/m, cling
ghi nhan cac dong BC;F,-10 va BC,F,-40 con sbng s6t sau khi thanh loc. Tuy nhién
muc do séng s6t cua cac dong nay ciing khac nhau: dong BC3F,-10 séng s6t véi ti
1& 65%, dong BC3F,-40 sdng sot véi ti 1& 41,9 %.
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Hinh 3.36. Két qua thanh loc man trén quan thé lai héi giao OM1490/Pokkali//
OM1490 trén hai néng dé mian khac nhau, tai EC = 8dS/m va EC = 15dS/m.

3.4. Danh gia tinh chéng chiu min cda ciac dong thong qua danh gia két hop

ki€u gen va ki€u hinh.

Tinh chéng chiu min & lta rat phire tap, két qua thi nghiém cho thay két qua
danh gia gitra kiéu gen va kiéu hinh & mot sé dong khong giéng nhau. Mot s6 dong
¢6 kiéu hinh chdng chiu nhung lai khong mang gen man hoic alen di hop, diéu nay
dugc 1y giai do cac dong nay con phan ly, sy anh hudng cia cac yéu tb moi trudng
hodc sai sb trong thi nghiém. Nhitng dong c6 kiéu hinh chéng chiu va mang gen
min s& duoc tuyén chon va phat trién trong cac thé hé tiép theo.

O tb hop OM6162/Pokkali/OM6162, da sb cac dong déu nhiém man, mot sd
¢6 kiéu hinh chéng chiu va c¢6 mang gen khang min, nhung dang hinh cao thp do

cac dong con phan ly ¢ thé hé BC3F,. Do d6 can dugc nghién clru ¢ cac thé hé sau.
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Biang 3.9. Panh gia tinh chdng chiu min duya trén phan tich két hop kiéu
hinh va kiéu gen trén quin thé BC3F, ciia t6 hop OM6162/ Pokkali/OM6162

s . Kiéu gen o .
Tén giong/dong Kiéu hinh Ket luan
RM223 RM 3252-S1-1

OM6162 200 230 Nhiém Nhiém
Pokkali 220 220 Chéng chiu | Chéng chju
BC,F, 220 220 Chéng chiu | Chéng chju
1 220 220 Chong chiu | Chéng chiu

2 200-220 220-230 Nhiém Nhiém

3 200-220 220-230 Nhiém Nhiém

4 200-220 220-230 Nhiém Nhiém

5 200-220 220-230 Nhiém Nhiém

6 200-220 220-230 Nhiém Nhiém

7 200-220 220-230 Nhiém Nhiém

8 200-220 220-230 Nhiém Nhiém

9 200-220 220-230 Nhiém Nhiém

10 200-220 220-230 Nhiém Nhiém

11 200-220 220-230 Nhiém Nhiém

12 200-220 220-230 Nhiém Nhiém

13 200-220 220-230 Nhiém Nhiém

14 200-220 220-230 Nhiém Nhiém

15 200-220 220-230 Nhiém Nhiém

16 200-220 220-230 Nhiém Nhiém

17 200-220 220-230 Nhiém Nhiém

18 200-220 220-230 Nhiém Nhiém

19 200-220 220-230 Nhiém Nhiém

20 200-220 220-230 Nhiém Nhiém

21 200-220 220-230 Nhiém Nhiém

22 200-220 220-230 Nhiém Nhiém

23 200-220 220-230 Nhiém Nhiém

24 200-220 220-230 Nhiém Nhiém

25 200-220 220-230 Nhiém Nhiém
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o Kiéu gen s .
Tén giong/dong Kiéu hinh Ket luan
RM223 RM 3252-S1-1

26 200-220 220-230 Nhiém Nhiém
27 200-220 220-230 Nhiém Nhiém
28 200-220 220-230 Nhiém Nhiém
29 200-220 220-230 Nhiém Nhiém
30 200-220 220-230 Nhiém Nhiém
31 200-220 220-230 Nhiém Nhiém
32 200-220 220-230 Nhiém Nhiém
33 200 230 Nhiém Nhiém
34 200 230 Nhiém Nhiém
35 200 230 Nhiém Nhiém
36 200 230 Nhiém Nhiém
37 200 230 Nhiém Nhiém
38 200 230 Nhiém Nhiém
39 200 230 Nhiém Nhiém
40 200 230 Nhiém Nhiém
41 200 230 Nhiém Nhiém
42 200 230 Nhiém Nhiém
43 200 230 Nhiém Nhiém
44 200-220 220-230 Nhiém Nhiém
45 200 230 Nhiém Nhiém
46 200 230 Nhiém Nhiém
47 200-220 220 Chéng chiu -

48 200 230 Nhiém Nhiém
49 220 230 Nhiém Nhiém
50 200 230 Nhiém Nhiém

Chu thich: -: ¢6 thé mang gen mdn nhung con phdn ly, tiép tuc nghién ciru.
O t6 hgp OMCS2000/Pokkali//OMCS2000, da s6 cac dong déu nhiém min,
tuy nhién, cac dong sd 4 (BC3F,-2-4), dong s6 9 (BC3F,-2-9) va dong sb 12 (BCsF,-

2-12) c6 kiéu hinh chéng chiu va c6 mang gen khang min. Con lai cac dong s 5, 7,
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20 va 46 co kiéu gen khong ddng nhat voi hai marker, c6 thé cac dong niy con phan

ly, can dugc nghién ctru & cac thé hé sau.

Biang 3.10. Panh gia tinh chong chiu min dwa trén phan tich két hop kiéu hinh
va kiéu gen trén quén thé BC;F, ciia t6 hop OMCS2000/ Pokkali/OMCS2000

s . Kiéu gen o .
Tén giong/dong Kiéu hinh Ket luan
RM223 RM 3252-S1-1
OMCS2000 200 230 Nhiém Nhiem
Pokkali 220 220 Chong chiu | Chang chju
BC,F, 220 220 Chong chiu | Chéng chiu
1 200 230 Nhiém Nhiém
2 200 230 Nhiém Nhiém
3 200 230 Nhiém Nhiém
4 220 220 Chéng chiu | Chéng chiu
5 200 220 Nhiém -
6 200 230 Nhiém Nhiém
7 220 230 Nhiém -
8 200 230 Nhiém Nhiém
9 220 220 Chéng chiu | Chéng chiju
10 200 230 Nhiém Nhiém
11 200 230 Nhiém Nhiém
12 220 230 Chéng chiu | Chéng chiu
13 200 230 Nhiém Nhiém
14 200 230 Nhiém Nhiém
15 200 230 Nhiém Nhiém
16 200 230 Nhiém Nhiém
17 200 230 Nhiém Nhiém
18 200 230 Nhiém Nhiém
19 200 220-230 Nhiém Nhiém
20 200 220 Nhiém -
21 200 230 Nhiém Nhiém
22 200 230 Nhiém Nhiém
23 200 230 Nhiém Nhiém
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e Kiéu gen L .
Tén giong/dong Kiéu hinh Ket luan
RM223 RM 3252-S1-1

24 200 230 Nhiém Nhiém
25 200 230 Nhiém Nhiém
26 200 230 Nhiém Nhiém
27 200 230 Nhiém Nhiém
28 200 230 Nhiém Nhiém
29 200 220-230 Nhiém Nhiém
30 200 230 Nhiém Nhiém
31 220 230 Nhiém Nhiém
32 200 230 Nhiém Nhiém
33 220 - Nhiém Nhiém
34 220 230 Nhiém Nhiém
35 220 230 Nhiém Nhiém
36 220 230 Nhiém Nhiém
37 220 230 Nhiém Nhiém
38 220 230 Nhiém Nhiém
39 220 230 Nhiém Nhiém
40 220 230 Nhiém Nhiém
41 220 230 Nhiém Nhiém
42 220 230 Nhiém Nhiém
43 220 220-230 Nhiém Nhiém
44 200 230 Nhiém Nhiém
45 220 230 Nhiém Nhiém
46 220 220 Nhiém -

47 200 230 Nhiém Nhiém
48 220 230 Nhiém Nhiém
49 220 - Nhiém Nhiém
50 220 - Nhiém Nhiém

Chu thich: -: ¢6 thé mang gen man nhung con phdn ly, tiép tuc nghién ciru.
O to hop OMC1490/Pokkali//OM1490, da sb cac dong déu nhiém min, tuy
nhién, cac dong s6 10 (BC3F,-3-10) va dong sb 40 (BC3F»-3-40) c6 kiéu hinh chng
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chiu va c6 mang gen khang min. Con lai cac dong sb 11, 20, 23, 30 va 53 co kiéu

gen di hop hodc khong dong nhit giita hai marker, c6 thé cac dong nay con phan ly,

can dugc nghién ctru & cac thé hé sau. Riéng dong so6 37 bi€u hién gen man nhung

kiéu hinh khong chdng chiu t6t & 15 dS/m c6 thé do sai sd thi nghiém hodc co ché

nao do lam im lang gen, do do, can ti€p tuc nghién ctru & cac thi nghiém sau.

Biang 3.11. Panh gia tinh chéng chiu min dwa trén phan tich két hop kiéu hinh
va kiéu gen trén quan thé BC3F, ciia t6 hop OM1490/ Pokkali//OM1490

s . Kiéu gen . .
Tén giong/dong Kiéu hinh Ket luan
RM223 RM 3252-S1-1
OM1490 200 230 Nhiém Nhiéem
Pokkali 220 220 Chdng chiu | Chéng chiu
BC,F, 220 220 Chdng chiu | Chéng chiu
1 200 230 Nhiém Nhiém
2 200 220 Nhiém Nhiém
3 200 220 Nhiém Nhiém
4 200 220 Chéng chiu Nhiém
5 200 220 Nhiém Nhiém
6 200 220 Nhiém Nhiém
7 200 220 Nhiém Nhiém
8 200 220 Nhiém Nhiém
9 200 220 Nhiém Nhiém
10 200 220-230 Chong chiu | Chdng chiu
11 200 220 Nhiém -
12 200 220 Nhiém Nhiém
13 200 220 Nhiém Nhiém
14 200 220 Nhiém Nhiém
15 200 220 Nhiém Nhiém
16 200 220 Nhiém Nhiém
17 200 220 Nhiém Nhiém
18 200 220 Nhiém Nhiém
19 200 220 Nhiém Nhiém
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20 220 220-230 Nhiém -
21 200 220 Nhiém Nhiém
22 200 220 Nhiém Nhiém
23 220 220 Nhiém -
24 200 220 Nhiém Nhiém
25 200 220 Nhiém Nhiém
26 200 220 Nhiém Nhiém
27 200 220 Nhiém Nhiém
28 200 220 Nhiém Nhiém
29 200 220 Nhiém Nhiém
30 200 220 Nhiém -
31 200 220 Nhiém Nhiém
32 200 220 Nhiém Nhiém
33 220 220 Nhigm Nhigm
34 220 220 Nhigm Nhigm
35 220 220 Nhiém Nhiém
36 220 220 Nhiém Nhiém
37 220 220 Nhiém -
38 220 220 Nhiém Nhiém
39 220 220 Nhiém Nhiém
40 220 220 Chong chiu | Chdng chiu
41 220 220 Nhiém Nhiém
42 220 220 Nhiém Nhiém
43 220 220 Nhiém Nhiém
44 200 220 Nhiém Nhiém
45 220 220 Nhiém Nhiém
46 220 220 Nhiém Nhiém
47 200 220 Nhiém Nhiém
48 220 220 Nhiém Nhiém
49 220 220 Nhiém Nhiém
50 220 220 Nhiém Nhiém
51 200 220 Nhiém Nhiém
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52 200 220 Nhiém Nhiém

53 200 220 Nhiém -

Chu thich: -: ¢6 thé mang gen man nhung con phdn ly, tiép tuc nghién ciru.

3.5. Chon loc cac quin thé hdi giao BC5F; thong qua lap ban @6 GGT

Pé danh gia muc d6 di truyén ctia quin thé con lai theo muc tiéu mang gen
dich dong thoi di truyén theo tinh trang cAy me, phan tich GGT duogc st dung dé
danh gia di truyén kiéu gen trén quan thé con lai. 31 chi thi phan tr dinh vi trén
nhiém sdc thé 1 va 21 chi thi dinh vi nhiém sic thé s6 8 cua cay lua co su da hinh

trén bd me va quan thé con lai da duoc sir dung trong dénh gia nay (Phu luc 4).

3.5.1. Chon lpc cdc cd thé BCsF; ciia quén thé lai hoi giao

OM6162/Pokkali//OM6162

Muoi dong BC3F, cua td hop OM6162/Pokkali/OM6162 dugc chon loc va
cho tu thu tao quén thé BC3F3. Quan thé BC3F; duoc tré)ng trén déng rudong trong vu
Heé Thu 2018. Nam muoi c4 thé duoc danh ddu, thu mau va kiém tra kiéu gen. Qua
hinh cho thiy trén 31 chi thi phan tir lién két trén nhiém sic thé sé 1. Tuy nhién
chua ghi nhan cac dong chéng chiu min trén quan thé OM6162/Pokkali//OM6162.
Hau hét cac dong ndy con phan ly & thé hé BCsF3. Do d6 cac dong trén can phai lai
tiép thé hé hdi giao cho BCy. C6 thé lya chon cac dong dang phan ly nghién vé tinh
chiu man cho tiép tuc ty thu BC3F4 nhu dong sb 44 tuong g BC;F,.
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Hinh 3.37. Su da dang di truyén cac gen tir bd me clia quan thé lai hdi giao
OMG6162/Pokkali//OM6162 trén nhiém sic thé s6 1
Chii thich: Xanh dwong — kiéu gen theo cdy bé (Pokkali); dé - kiéu gen theo cdy me (OM6162);
xam kiéu gen di hop tir
Qua két qua cho thdy, mau xanh dwong thé hién kiéu gen theo ciy bd

(Pokkali), gen khang man, mau do thé hién kiéu gen theo cdy me (OM6162) gen

nhiém min, mau xam thé hién thé hé con lai mang gen di hop tir.

3.5.2. Chon lpc cdc cd thé BCsF; ciia quan thé lai hoi giao
OMG6162/Pokkali//OMG6162 trén nhiém sdic thé so 8

Mudi dong BC3F, ctia t6 hop OM6162/Pokkali//OM6162 trén duoc chon loc
va cho tu thu tao quﬁn thé BC3F3. Quan thé BC;3F; duoc tréng trén d@)ng rudng trong
vu Hé Thu 2018. Nam muoi c4 thé duge danh dau, thu miu va kiém tra kiéu gen
v6i 2 chi thi phan tir (RM223 va RM 344) (hinh 3.39, hinh 3.40). Qua hinh cho thay
trén nhiém sic thé s6 8, chua ghi nhan cac dong cho gen chdng chiu man. Gidng
nhu cac dong duoc phan tich trén nhiém sic thé sé 1. Quan thé nay can khai thac
tinh man gen phu trén nhiém sic thé sé 8. Tuy nhién cac dong thé hé BCsF; dang
con phan ly khd manh trén t6 hop nay. Cén tiép tuc cho lai tiép thé hé BC,F; hodc
cho tu thu tiép thé hé BC5F,.
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Hinh 3.38. Sw da dang di truyén cac gen tir bé me ciia quan thé lai hdi giao
OM6162/Pokkali//OM6162 trén nhiém sic thé sb 8
Chii thich: Xanh dwong - kiéu gen theo cdy bo (Pokkali); do - kiéu gen theo cdy me (OM6162);
xdm kiéu gen di hop tir
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00 bp

Hinh 3.39: San Phim PCR ciia RM 223 trén nhiém sic thé so 8 trén quin thé
OM6162/Pokkali//OM6162
Ghi cht:M: 50bp DNA ladder, P1: Pokkali; P2: OM6162; 1-50: cdc cd thé BCsF5 ciia t6 hop
OM®6162/ Pokkali// OM6162
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Hinh 3.40: San Pham PCR ciia RM 344 trén nhiém sic thé so 8 trén quin thé

OM®6162/Pokkali//OM6162
Ghi chi:M: 100bp DNA ladder, P1: Pokkali; P2: OM6162; 1-50: cdc cd thé BC3F; cuia to hop
OM6162/ Pokkali// OM6162

3.5.3. Chon lpc cdc cd thé BCsF; ciia quin thé lai hoi giao

OM1490/Pokkali//OM1490 trén qudn thé sé 1

Muoi dong BC3F;, cua to hop OM1490/Pokkali//OM1490 dugc chon loc va
cho tu thu tao quén thé BC3F3. Quan thé BC3F; duoc tré)ng trén déng rudong trong vu
Hé Thu 2018. Nam muoi ca thé duoc danh dau bang chi thi phan tir RM3252, thu
mAau va kiém tra kiéu gen (Hinh 3.41). Qua hinh cho thiy trén nhiém sic thé sb 1,
cac dong BC3F3-11-6, BC3F3-40-10, BC3F3-51-11 va BC3F3-52-13 va BC3F3-102-14
ctia quan thé OM1490/Pokkali//OM1490 14 cic dong trién vong duoc tuyén chon dé

tiép tuc phat trién cac thé hé ké tiép cho dén dong thuan chung.

Hinh 3.41: San Pham PCR caa quan thé phan ly véi chi thi phan tie RM 3252-
S1-1. Vi band hinh cia me P1: 230 cha (P2) = 220 bp. Con lai BCsF;

Ghi ch::M: 100bp DNA ladder, P1: Pokkali; P2:0M1490; 1-50: cdc cd thé BCsFs ciia t6 hop
OM1490/ Pokkali// OM1490
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Danh gia bang chi thi phan tir RM24: Nam muoi c4 thé dugc danh ddu bang chi thi
phan tir RM 24, thu mau va kiém tra kiéu gen (Hinh 3.42). Qua hinh cho thay trén
nhiém sic thé sb 1, cac dong BC5F;-11-44.
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220 bp

Hinh 3.42: San Pham PCR ciia quan thé phan ly véi chi thi phan tie RM 24 Véi
band hinh cia me P1: 230 cha (P2) = 220 bp. Con lai BC3F;

Ghi ch::M: 100bp DNA ladder, P1: Pokkali; P2:0M1490; 1-50: cdc cd thé BCsFs ciia té hop
OM1490/ Pokkali// OM1490

Trén nhiém sac thé s6 1 trén quan thé OM1490/Pokkali cho 6 dong mang
gen man BC;F3-11-6, BC3F3-40-10, BC3F3-51-11, BC5F3-52-13 va BC;sF;-102-14
va BC4F,-11-44
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Hinh 3.43. Su da dang di truyén céc gen tir bé me ciia quan thé lai hoi giao
OM1490/Pokkali//OM1490 trén nhiém sic thé s 1

o

o Grouo 1 Inoname]

Chii thich: mau xanh dwong: kiéu gen theo cdy bé (Pokkali), mau do: kiéu gen theo cdy me
(OM1490), mau xém: kiéu gen di hop tir, khung mau xanh ld cdy: danh ddu cdc cd thé dwoc lira
chon, 1-52: cdc cd thé ciia quan thé lai hoi giao OM1490/Pokkali//OM1490.

3.5.4. Chon lpc cdc cd thé BCsF; ciia quan thé lai hoi giao

OM1490/Pokkali//OM1490 trén nhiém sdic thé so 8

Muoi dong BC;F; cua to hop OM1490/Pokkali//OM1490 dugc chon loc va
cho tu thu tao quén thé BC;Fs. Qu?m thé BC3F; duogc tréng trén déng rudng trong vu
Hé Thu 2018. Nam muoi ca thé dugc danh dau, thu mau va kiém tra kiéu gen. Qua
hinh cho thiy trén nhidm sic thé s 8, Cac dong BCsF,-16, BC3F5-18, BC3F5-34,
BC;F3-48 va BC3F3-51 cila quan thé OM1490/Pokkali//OM1490 1a cac dong trién
vong duoc tuyén chon dé tiép tuc phat trién cac thé hé ké tiép cho dén dong thuin

chung.
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Trén Chi thi phan tt RM 223 ghi nhan

Nam muoi ca thé duoc danh ddu bang chi thi phan tir RM 223, thu méu va
kiém tra kiéu gen (Hinh 3.44). Qua hinh cho thiy trén nhiém séc thé sb 8, c6 1 dong
BC;3F3-11-50 cho gen man.

220 bp
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Hinh 3.44: San Pham PCR ciia quan thé phan ly véi chi thi phan tir RM
223 Vi band hinh ciaa me P1(OM1490) = 200bp cha P2 (Pokkali )= 220 bp.
Con lai BC3F;

Ghi ch:M: 100bp DNA ladder, P1: OM1490; P2: Pokkali; 1-50: cdc cd thé BC3Fs ciia t6 hop
OM1490/ Pokkali// OM1490

Tuong tu quan thé OM1490/Pokkali//OM1490 trén chi thi phan tir RM 344

Nam muoi ca thé duoc danh ddu bang chi thi phan tt RM344, thu mau va kiém tra
kiéu gen (Hinh 3.45). Qua hinh cho thiy trén nhiém séc thé s 8, ¢6 1 dong BCsF,-

11-1 cho gen man.

Hinh 3.45: San Pham PCR ciia quan thé phan ly véi chi thi phan tir RM
344 Véi band hinh ciia me P1(OM1490) = 200bp cha P2 (Pokkali ) = 220 bp.
Con lai BC3F;
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Ghi cht:M: 100bp DNA ladder, P1: OM1490; P2: Pokkali; 1-50: cdc cd thé BCsFs ciia t6 hop
OM1490/ Pokkali// OM1490

Nhu vy qua danh gia trén quan thé OM1490/ Pokkali//OM1490 ghi nhan hai
dong cho gen man BCsF3-11-1 va BC3F3-11-50.
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Hinh 3.46. Su da dang di truyén céc gen tir bd me ciia quan thé lai hoi giao
OM1490/Pokkali//OM1490 trén nhiém sic thé s6 8
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Chii thich: mau xanh dwong: kiéu gen theo cdy bé (Pokkali), mau do: kiéu gen theo cdy me
(OM1490), mau xém: kiéu gen di hop tir, khung mau xanh ld cdy: danh ddu cdc cd thé dwoc lira
chon, 1-52: cdc cd thé ciia quan thé lai hoi giao OM1490/Pokkali//OM1490

3.5.5. Chon lpc cdc cd thé BC3F5 ciia quén thé lai héi giao
OMCS2000/Pokkali’//OMCS2000 trén nhiém sdic thé sé 1

Mudi dong BCsF, ctia to hop OMCS2000/Pokkali//OMCS2000 duge chon loc
va cho tu thu tao qu?m thé BC;Fs. Qu?m thé BC3F; duogc tréng trén déng rudng trong
vu Hé Thu 2018. Nam muoi ca thé duoc danh dau, thu miu va kiém tra kiéu gen.
Qua hinh cho thiy trén nhiém sic thé s6 1, chi c6 1 dong. Cac dong BC,F;-48-44
clia quan thé OMCS2000/Pokkali//OMCS2000 1a cic dong trién vong dugc tuyén
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chon dé tiép tuc phat trién cac thé hé ké tiép cho dén dong thuan ching mang gen
chiu man.

Danh gi4a biang «chi thi phin tr RM24 trén quan thé
OMCS2000/Pokkali//OMCS2000

Nam muoi ca thé duge danh ddu bang chi thi phan ti RM 24, thu mau va kiém
tra kiéu gen (Hinh 3.47). Qua hinh cho thdy trén nhiém sic thé sé 1, cac dong
BCsF3-1, BC3F3-2, BC3F3-5, BC3F3-7 va dong BCsF5-26.

6T EG 10 111213141516 1718192021222324 2526272820031 3233343506 073835 4041 424344 45464748 49 50

Hinh 3.47: San Pham PCR ciia quan thé phan ly véi chi thi phan tir
RM24 Véi band hinh cia me P1 (OMCS2000): 230 cha P2 (Pokkali) = 220 bp.
Con lai BC3F;

Ghi chi:M: 100bp DNA ladder, P1:0MCS2000; P2: Pokkali; 1-50: cdc cd thé BCsF; ciia t6 hop
OMCS2000/ Pokkali// OMCS2000

Tuong ty quan thé OMCS2000/Pokkali//OMCS2000 trén chi thi phan tt RM
3252-S1-1.Nam muoi ca thé duoc danh dau bang chi thi phan tt RM 3252-S1-1,
thu mau va kiém tra kiéu gen (Hinh 3.48). Qua hinh cho thay trén nhiém sic thé s
1, cac dong mang gen man nhu BCsFz-1, BC3F3-2, BC3F3-5, BCsF3-7 va dong
BC3F3-10 va dong BCsF3-26.
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Hinh 3.48: San Pham PCR cua quan thé phan ly véi chi thi phan tie RM 3252-
S1-1 Véi band hinh ciia me P1 (OMCS200) = 230bp cha P2 (Pokkali) = 220 bp.
Con lai BC3F;
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Ghi cht:M: 100bp DNA ladder, P1:0MCS2000; P2: Pokkali; 1-50: cdc cd thé BCsF; ciia té hop
OMCS2000/ Pokkali// OMCS2000
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Hinh 3.49. Sy da dang di truyén cac gen tir bo me ciia quan thé lai hoi giao
OMCS2000/Pokkali/OMCS2000 trén nhiém sic thé so 1

Chii thich: mau xanh dirong: kiéu gen theo cdy bé (Pokkali), mau do: kiéu gen theo cdy me
(OMCS2000), mau xdam: kiéu gen di hop tit, khung mau xanh ld cdy: danh ddu cdc cd thé dwoc lya
chon, 1-55: cdc cd thé cia quan thé lai héi giao OMCS2000/Pokkali//OMCS2000. Béi véi quan
thé BCsF; ciia quan thé OMCS2000/Pokkali //OMCS2000
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3.5.6. Chon lpc cdc cd thé BCsF; ciia quén thé lai hoi giao

OMCS2000/Pokkali’//OMCS2000 trén nhiém sdic thé sé 8

Muoi dong BCsF, cua td hop OMCS2000/Pokkali/OMCS2000 dugc chon loc
va cho tu thu tao quﬁn thé BC;Fs. Quén thé BC;F; dugc tréng trén déng rudng trong
vu Hé Thu 2018. Nam muoi cé thé duoc danh diu, thu mau va kiém tra kiéu gen.
Qua hinh cho thy trén nhiém sic thé s 8. Cac dong BC3Fs-11, BC5F3-16, BC3Fs-
34, BC4F3-39, ciia quan thé OMCS2000/Pokkali//OMCS2000 1a cac dong trién
vong duoc tuyén chon dé tiép tuc phat trién cac thé hé ké tiép cho dén dong thuan
chung.

Niam muoi ca thé duge danh dau béng chi thi phan t¢ RM 223, thu mau va
kiém tra kiéu gen (Hinh 3.50). Qua hinh cho thay trén nhiém sic thé s6 8, c6 5 dong
BCsF3-10, BC3F3-11 , BC3F3-13 , BC3F3-14 va BC3F3-16 cho gen man.

a30 bp
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Hinh 3.50: San Pham PCR ciia quan thé phan ly véi chi thi phan tie RM 223
Véi band hinh ciia me P1 (OMCS2000) = 200bp cha P2 (Pokkali) = 220 bp.
Con lai BC3F;

Ghi chi:M: 50bp DNA ladder, P1:0MCS2000; P2: Pokkali; 1-50: cdc cd thé BCsF5 ciia té hop
OMCS2000/ Pokkali// OMCS2000

Tuong ty quan thé OMCS2000/Pokkali//OMCS2000 trén chi thi phan tt RM
344,

Nim muoi ca thé duge danh dau bang chi thi phan tr RM344, thu mau va
kiém tra kiéu gen (Hinh 3.51). Qua hinh cho thiy trén nhiém sic thé s6 8, c6 9 dong
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BCsF3-1; BC3F3-2, BC3F3-5, BCsF3-7, BC3F3-11, BC3F3-12, BC3F3-13, BCsF3-14 va
BC;3F3-26 cho gen man.

173394041 424344454647 4K 49 50

Hinh 3.51: San Pham PCR ciia quan thé phan ly véi chi thi phan tie RM 344
Véi band hinh ciia me P1 (OMCS2000) = 200bp cha P2 (Pokkali) = 220 bp.
Con lai BC3F;

Ghi cht:M: 50bp DNA ladder, P1:OMCS2000; P2: Pokkali; 1-50: cdc cd thé BCsFs ciia t6 hop
OMCS2000/ Pokkali// OMCS2000

Khi kiém tra trén quan thé BCsF5 cd su lién két 3 dong dat chiu man khi kiém
tra hai chi thi phan tu: BCsF3-11, BC3F3-13, BC3F3-14. Nhu vay chon 3 dong trén

dua vao khao nghiém tiép cac vu tiép theo.
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Hinh 3.52. Sw da dang di truyén cac gen tir bé me ciia quén thé lai hdi giao
OMCS2000/Pokkali/OMCS2000 trén nhiém sic thé so 8
Chii thich: mau xanh dwong: kiéu gen theo cdy bé (Pokkali), mau do: kiéu gen theo cdy me

(OMCS2000), mau xdm: kiéu gen di hop tir, khung mau xanh ld cdy: danh ddu cdc cd thé dwoc lva
chon, 1-54: cdc cd thé ciia quan thé lai hoi giao OMCS2000/Pokkali//OMCS2000
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Tom lai

Dénh gia quan thé BC3F; cua to hop lai hdi giao OM6162/Pokkali//OM6162
v6i 50 dong danh gia chua c6 dong chong chiu min tét tai EC = 15dS/m va duoc
phat hién mang gen chdng chiu min trén ca NST1 va NSTS8. Do dé can nén theo di

céc thé hé phan ly cia to hop nay.

Trong khi dé, trén t6 hop OMCS2000/Pokkali//OMCS2000 véi 50 dong duoc
danh gid da ghi nhan c6 3 dong trién vong mang gen chong chiu min (BC3F5-11,
BC3F5-13, BC3F3-14). Tuy nhién vé kiéu hinh thi chi c6 dong BCsF5-14 1a chdng
chiu tot & EC = 15dS/m.

T6 hop OM1490/ Pokkali/OM1490 dugc danh gia voi 53 dong. Trén
nhiém sic thé s6 1 trén quan thé OM1490/Pokkali cho 8 dong mang gen man
BC;F;-11-6, BC3F35-40-10, BC5F3-51-11 ,BC3F3-52-13 va BC3F3-102-14, BC3F5-11-
44 va BC4F4-11-1 v BC4F4-11-50.

Hai dong, BC5F3-40-10 va BC3F»-51-11, chdng chiu man tot tai EC = 15dS/m

va mang gen min duoc phat hién trén ca 2 nhiém sic thé 1 va 8.
3.6. Khio nghiém co ban

Tap trung hai t6 hop dé trong va danh gia cic ning sudt va thanh phan ning
suit ciia bd giéng trudc khi dua tht nghi€ém dién rong. Két qua chon 13 dong lua
chéng chiu mdn dugc ghi nhan nhu sau: dong s6 1 BC3Fs-11, 2: BC3F5-40, 3:
BC;3F3-51, 4: BC3F3-52, 5: BC3F3-16, 6: BC3F3-18, 7: BC3F3-34, 8: BC3F3-48, (cua
quan thé OM1490/Pokkali //OM1490) va cac dong 9: BCsF,-11, 10: BC4F5-16, 11:
BCsF3-34, 120 BCsF3-39 va 13 BCsFs48 (Te t6 hop lai
OMCS2000/Pokkali//OMCs2000), 14: UC10 d6i chimg.
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Bing 3.12. Ning sudt va thanh phdn néng suit ciia by so sainh vu Péng Xudn
2018-2019

o Ning suit | Chic/bong ) P 1000 R 5
Stt Giong . % lep Bong/m
(tan/ha) (hat) (9)

1 | BCsF5-11(P1) 7,66 142 14,10 26,40 390
2 | BCsF3-40(P1) 8,30 137 12,80 28,00 363
3 | BC3F3-51(P1) 8,30 122 9,80 26,20 338
4 | BCsF3-52(P1) 8,10 180 11,80 28,70 357
5 | BCsF3-16(P1) 7,66 122 8,80 26,60 374
6 | BC3F5-18(P1) 7,63 124 26,60 26,20 357
7 | BC3F5-34(P1) 7,60 112 13,00 24,10 360
8 | BCsF3-48(P1) 7,56 152 14,40 23,40 390
9 | BCsFs-11(P2) 7,50 130 18,00 23,50 338
10 | BC3F3-16(P2) 7,46 117 29,10 25,50 385
11 | BC3F3-34(P2) 7,40 126 15,60 24,50 387
12 | BC3F3-39(P2) 8,10 180 11,80 28,70 357
13 | BC3F3-48(P2) 5,66 133 16,10 24,00 304
14 | UCI10(D/C) 7,60 124 13,00 26,15 360
LSD 5% 0,94 32,16 8,59 80

CV% 7,80 16,60 27,50 13,70

Pl: Tir Quan thé (OMI1490/Pokkali/OM1490), P2: Tir Quan thé (OMCS2000/ Pokkali//
OMCS2000)

Trong lugng 1000 hat & vu Bong Xuéan tuong ddi cao tir 23,0-28,7 gram, da sb
trung binh nang tr (25,0-26,0 gram). Mot s6 giéng c6 hat to nhu BC3F3-40, BC3F3-
52, BC3F5- 39 (28,0 -28,8 gram).

Dong BCsFs-51 cho ning sudt khd cao 8,30 tin/ha, sb bong/m® cao (390
bong), mot sd giéng khéc cling cho ning suit cao nhu: BC3F3-39, BC5F3-52.
3.7. Khao nghiém vung sinh thai cac dong ltda chen loc trong vu Pong Xuan
2019-2020

Két qua danh gia ning suit lua véi 14 dong lua gom: Cac dong: BCsFs-11,
BC3F3'40, BC3F3'51, BC3F3'52, BC3F3'16, BC3F3'18, BC3F3'34, BC3F3'48, (Cﬁa
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quan thé OM1490/Pokkali//OM1490) va cac dong BC3Fs-11, BC5F;-16, BCsF3-34,
BC3F3-39 va BC5F3-48 (Tir to hop lai OMCS2000/Pokkali//OMCS2000); qua 6 dia
diém (Bac Liéu, Bén Tre, Long An, Tra Vinh, Séc Tring va Can Tho.) cua bd gidng
laa trong vu Pong Xuan 2019-2020. Két qua ghi nhan cac dién bién ning suét cho
thdy: phép thi F c6 y nghia thong ké & mirc 1% vé gia thuyét tuyén tinh ctia moi

trudong, giong va giong tuong tac véi moi trudng.

Xét vé dia diém khao nghiém, diém co ning suét trung binh cao nhat 1a Séc
Trang (7,96 tan/ha), Can Tho (7,84 tan/ha), Tra Vinh (7,83 tan/ha), ké dén 1a Bén
Tre (7,55 tan/ha) va Long An (7,53 tdn/ha). Phan tich ANOVA ning suat 14 gidng
lGa qua 6 moi trudng thi su khac biét vé ning suét cac gidng rat co y nghia thong ké
& mirc ¥ nghia 99%. Néu két qua so sanh vé ning sut thi ghi nhan cac gidng trén
cho nang suit trén 7 tan so vdi yéu cau dit ra trong vu Péng Xuan. Trong d6 c6
gidng BC;3F3-34 va BC3F3-16 (tir t6 hop OMCS2000/Pokkali//OMCS2000) dat trén
8 tan/ha.

Bang 3.13. Ning suit (tAn/ha) cia bd dong l0a trién vong tai 6 diém vu Pong
Xuéan 2019-2020

Niing suat (tan/ha)
TT Can | Bén | Long | S6c | Bac | Tra | Trung
Tén dong Tho Tre An | Trang | Liéu | Vinh binh
1 | BCsF5-11(P1) 756 | 8,00 | 7,45 7,99 716 | 7,63 | 7,63¢f
2 | BC3F5-40(P1) 7,70 | 6,59 | 7,84 8,37 7,43 | 8,00 | 7,66b
3 | BCsF3-51(P1) 865 | 7,55 | 7,86 7,35 746 | 8,04 | 7,82b
4 BC;F5-52(P1) 7,91 7,79 7,08 7,54 1,67 7,29 7,55a
5 | BCsFs-16(P1) 850 | 7,38 | 8,68 9,11 728 | 7,87 | 8,14cd
6 BC;F5-18(P1) 7,29 8,18 6,42 7,92 6,03 7,17 | 7,17 ef
7 | BC3F3-34(P1) 794 | 881 | 8,06 8,56 7,75 | 801 | 8,19a
8 BCsF3-48(P1) 8,20 7,08 7,32 7,82 6,97 8,51 7,65f
9 |BCsFs-11(P2) | 7,19 | 806 | 7,31 | 7,81 | 6,96 | 849 | 7,64fg
10 | BCsF3-16(P2) 7,56 7,44 7,69 8,19 7,34 7,87 | 7,68 bc
11 | BCsF3-34(P2) 719 | 707 | 7,31 7,81 6,97 | 7,51 | 7,31fg
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Niing suit (tan/ha)

TT Cin | Bén | Long | S6c | Bac | Tra | Trung
Tén dong Tho | Tre An | Trang | Liéu | Vinh binh

12 | BC;3F3-39(P2) 8,82 6,69 | 6,94 7,44 6,99 | 7,33 | 7,30h

13 | BC3F;3-48(P2) 7,87 7,75 | 8,00 7,50 8,65 | 8,18 | 7,99¢

14 | UC10 (bC) 7,40 7,27 | 7,52 8,02 7,17 | 7,71 | 7,52 de
NSTB(tdn/ha) 784d | 755d|753c| 79%a | 7,25e | 7,83Db
I; -0,132 | -0,181 | -0,007 | 0,493 | -0,353 | 0,180

(Cha thich: I;: Chi s6 méi truong; NSTB: Ndang sudt trung binh)

Két qua phan tich chi s6 on va thich nghi cta cac dong lua trong trong vu

DPong Xuan 2019- 2020 va tai sau dia diém.

Phan tich chi s6 6n dinh va chi s6 thich nghi cua cac dong/giong duge danh
gia 13 quan trong trong viéc danh gia mot dong/giéng tot. Mot dong/gidng duoc cho
1a thich nghi khi chi s6 thich nghi (bi) ¢6 xu hudng tién dén 1. Néu bi = 1, biéu thi
mot su thich nghi rong. Néu bi < 1, biéu thi tinh thich nghi theo diéu kién bat loi.
Néu bi > 1, biéu thi tinh thich nghi theo diéu kién thuan loi ciia moi truong. Tuong
tu, mot dong/ giéng duge cho 13 6n dinh khi chi sé 6n dinh (S diz) c6 xu huong tién
dén 0. Néu S¢>> 0 c6 nghia 1a gidng khong c6 ning sudt 6n dinh. Mot dong/gidng
chi khi dd on dinh thi méi duge xét dén tinh thich nghi theo Bui Chi Biru va
Nguyén Thi Lang (2003) [5].

Bang 3.14. Céc chi sé lién quan tinh 6n dinh va thich nghi cia cac dong lda
trién vong dwa trén niing suit trong vu Pong Xuin 2019-2020

TT Tén dong NSTB Chi so thich Chi s0 Hé s0
(tf'm/ha) nghi on dinh twong tac

(by) (Sai’) (R?)

1 |BCsFs-11 7,45 ef 2,150 0,220 1

2 | BC4F5-40 7,83b 2,740 0,500 77

3 | BC;3F;-51 7,82b 0,512 0,040 10

4 | BC4F5-52 8,03 a 0,232 0,100 30

5 | BC3F;-16 7,62 cd 1,780 0,100 59
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6 | BCsF4-18 7.42 ef 0,238 0,060 68
7 | BC,F5-34 8,05a 0,580 0,030 11
8 | BCsF,-48 7.32f 0,870 0,000 7
9 | BCsFs11 7,30 fg 0,982 0,140 48
10 | BCsF4-16 7,68 bc 0,580 0,030 11
11 | BC,F5-34 7.311g 0,970 0,000 2
12 | BCsF2-39 7169 0,170 0,000 4
13 | BC4F4-48 6,16 h 0,890 0,000 5
14 | UC10 7,52 de 0,910 0,000 3

(Chii thich: NSTB: Ndng sudt trung binh)

Két qua phén tich chi s6 6n dinh va thich nghi cta cac dong lta trién vong cho
thay: hau hét cac dong cho nang suit 6n dinh véi chi s6 6n dinh c6 xu hudng tién vé
0. DONg: BC3F5-34, BC3F3-48, BC5F-11 va UC10 6n dinh va thich nghi rong nhat,
chi s6 én dinh S = 0,00; chi s6 thich nghi b; =0,97 va hé sb tuong tac 1 2%. Dong
BCsF3-51c6 nang suit cao nhat, tinh 6n dinh kha cao (Sdi2 = 0,030), thich nghi véi
diéu kién bat loi (b;=0,580) va hé sd twong tac 1a 11 %. Cac dong BC5F3-39, BC5Fs-
11, BC;3F5-48 va BC4F5 -16 ¢6 chi sb thich nghi vuot xa gia tri 1 nén cac dong lai
nay thich nghi voi diéu kién méi trudng thuan loi (bi > 1). Pdi voi cac dong nay,
khi mdi trudng thuan loi thi s& dat nang sut cao, nguoc lai, ning suat sé giam déng
ké trong diéu kién bat loi ctia méi trudng. Cac dong lai con lai thich nghi véi diéu
kién khong thuan loi ciia méi truong khi bi < 1. Cac dong ndy c6 ning suat 6n dinh

khi di€u kién canh tac tré nén bat loi.

V& phan nhom di truyén, cac kiéu gen (dong) va cac moi trudng canh tac dugc
phan thanh nhiéu nhom khac nhau. Cac dong c6 tinh trang gan giéng nhau s& dugc
xép chung mot nhom, cac moi truong canh tac cd anh huong gan gidng nhau d6i
v6i cac dong lta ciing s& duoc xép chung mot nhém. Két qua nay gitip nha chon
gidng dé dang hon trong viéc Iyra chon dong/gidng thich hop va méi truong canh tac

tuong tng dé ting hiéu qua san xuét lua gao.
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Phin nhom kiéu gen cua cac dong/gidng lua dua trén ning suét trung binh
trong vu Pong Xuan nam 2019-2020 duoc thé hién qua hinh bén duéi. Qua gian dd
nay thi cac kiéu gen gidng nhau thi xép cing nhom va tai muc khac biét khoang

80%, chia ra lam hai nhoém chinh:

+ Nhom I: ¢6 1dong/gidng thudc nhém nay, BC3F5-39. Py 1a nhém ¢ ning
suat thap hon cac dong/giéng khac. Ning suat dao dong trong khoang 6,5 tdn/ha.

+ Nhom II: 13 dong/gidng con lai. Pay 1a nhom c6 ning sut cao hon nhom L
Trong do, co6 cac giéng cho nang suit cao nhat nhu: BC3F3-11, BC3F3-34, BC4Fs-
16, BC3F3-52. Nhom nay c6 ning suat dao dong 7,5-8,0 tin/ha.

Phan nhom mai trudng cua cac dong/giéng lua dua trén nang suét trung binh
trong vu Pong Xuan nim 2019- 2020 dugc thé hién: méi trudng gidng nhau thi xép
cung nhém va tai mtrc khac bi¢t khoang 80%, chia ra lam ba nhom chinh:

+ Nhom I: Cac diém mdi trudng giéng nhau nhu Bac Liéu, Bén Tre va Long
An.

+ Nhom II: Nhom vi tri Can Tho: Pay 13 ving ngot

+ Nhom I1I: Soc Trang va Tra Vinh day 1a vang phu sa cat va man
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Hinh 3.53. A : Phan nhom kiéu gen trén 14 giong 10a;
B: Phan nhom theo méi truwong
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Ghi chi (A): 1: BC3F;-11, 2: BC4F3-40,3:BC3F3-51 ,4:BC3F3-52 ,5:BC;Fs-
16; 6:BC3F5-18; 7:BC3F3-34; 8:BCsF; -48; (ciia quan thé OM1490/Pokkali
//OM1490) va c&c dong 9: BCsFs-11, 10:BC4F5-16, 11:BC3F4-34, 12:BC3F3-39 va
13:BC3F3-48 ( Tur té hop lai OMCS2000/Pokkali//OMCs2000) 14: UCI10 doi ching.

Ghi chu (B): cdc chir viét tat, Ba: Bac Liéu, Ca: Can Tho, So: Séc Trang, Tr:
Tra Vinh, Be: Bén Tre, Lo: Long An.

Thao luan

Céc thi nghiém danh gia tinh thich nghi, tinh 6n dinh thuong dugc thuc hién
trong diéu kién méi truong khac nhau vé khong gian (dia diém) hodc thoi gian (mua
vu) hodc ca khong gian va thoi gian. Piéu nay cho phép ta ap dung mé hinh
Eberhart va Russell (1966) dé tim hiéu quan hé twong tac giita kiéu gene (G) va moi
truong (E). Thi nghiém danh gia twrong tic kiéu gene va moi trudng cua cac dong lai
trién vong duogc tién hanh trén dién rong. Thi nghiém tai 6 dia diém dai dién cho cac
vung lta & Pong bang song Ciru Long: Can Tho, Bén Tre, Soc Trang, Bac Liéu,

Tra Vinh, Long An.

Két qua danh gia ning suit lua qua 6 dia diém cua bo dong lGa trién vong
trong vu déng — xuan (PX) 2019— 2020 dugc trinh bay. Két qua ghi nhan cac dién
bién ning suat cho thiy phép thir F ¢6 ¥ nghia thong ké ¢ muc 99% vé gia thuyét

tuyén tinh cua moi trudong, giong, giong twong tdc voi modi trudng.

3.8. Panh gia twong tic kiéu gen va méi trwong caa cac dong lda trién vong

dwa trén ning suat trong vu Hé Thu 2019

Tuong ty nhu phén tich trong vu Pong Xuan 2019-2020, trong vu Hé Thu
2020, 14 dong lua trién vong ciing duoc tiép tuc khao nghiém ning suét lua tai 6
ving sinh thai khac nhau ctia Dong bang séng Ciru Long (Séc Trang, Bac Liéu, Bén
Tre, Long An, Can Tho). Két qua ghi nhan cac dién bién ning suat c6 ¥ nghia thong
ké & muic 99% vé gia thuyét tuyén tinh cia moi truong, gidng, gidng tuong tac voi

moi truong.
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Bang 3.15. Niing suit (tin/ha) cia cac dong lda trién vong tai 6 diém trong vu

Heé Thu 2019
TT Tén Ning suit trung binh (tan/ha)
dong/giong Cén Bén | Long Séc Bac Tra Trung
Tho Tre An Triang Liéu Vinh binh

1 | BCsF3-11 6,16 5,77 6,20 6,14 6,78 6,92 6,33 a
2 | BC3F3-40 5,96 5,57 6,00 5,95 6,58 5,73 597c
3 | BCsF3-51 5,95 5,56 591 6,90 6,57 6,76 6,28 ¢
4 | BC3F3-52 5,72 6,42 5,85 6,79 5,43 5,57 5,96 d
5 | BC3F3-16 5,83 5,45 5,88 7,32 5,45 6,60 6,09 d
6 | BCsF3-18 5,72 5,32 5,75 5,80 5,34 5,98 565e
7 | BC3F3-34 6,08 5,80 6,15 6,24 5,58 5,62 591b
8 | BC3F3-48 5,56 5,17 5,60 5,54 5,18 5,32 5,40 f
9 | BCsFs-11 5,90 521 5,64 5,59 5,22 5,37 549 f
10 | BC3Fs-16 5,38 4,99 6,45 5,37 5,00 5,14 5399
11 | BC3F3-34 5,63 5,24 5,67 5,62 5,25 6,39 563f
12 | BC3F3-39 6,84 4,45 6,88 6,83 4,46 5,62 585h
13 | BC3F3-48 6,10 6,71 6,14 6,09 5,72 5,87 6,11ab
14 | UC10 5,99 5,60 6,03 5,60 5,61 5,76 5,11 ab

NSTB (tan/ha) 592ab| 552d| 601la 6,13b | 558d| 590c

I 0,131 | -0,210| 0,350 0,120 | -0,026 | -0,092

Cha thich: I;: Chi s6 méi truong; NSTB: Nang sudt trung binh

Xét vé niang sudt cua cac dong/gidng lta khao nghiém, trong vu HT 2019,

ning sudt laa c6 thip hon so véi vu déng — xuan niam 2018 — 2019, ddi chung

UC10 dat ning suit 5,77 tin/ha. Cac dong khao nghiém c6 ning suat kha cao, dao

dong tir 5 — 6 tn/ha, trong do, cac dong twong duong hodc cao hon dbi chirng bao

gom: BC;3F5-51, BC3F3- 16; BC5F; -11.

Xét vé moi truong canh tac, nén canh tdc ¢ Soc Trang cd nang sudt trung binh

t6t nhat (6,13 tan/ha), ké dén 1a Long An (6,01 tdn/ha), Can Tho (5,92 tin/ha), va
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noi ma cac dong cho ning suét trung binh thap nhit 13 Bén Tre (5,52 tin/ha). Nhin
chung trong vu ndy, cac ving sinh thai anh huéng khong khac biét nhiéu dén ning
sudt cua cac dong lda.

Bang 3.16. Cac chi s lién quan tinh 6n dinh va thich nghi ciia cac dong lua
trién vong dua trén ning suit trong vu Hé Thu 2019

TT Tén Ning suat | Chisd thich | Chiséon | Hé sd twong
dong/gidng (tn/ha) nghi (bi) | dinh (Sg°) tac (R?)
1 | BCsFs-11 6,33 a 0,782 0,02 2
2 | BC4F3-40 597 c 0,798 0,01 7
3 | BC4F5-51 6,28 1,135 0,01 1
4 | BC4F5-52 5,96 d 0,002 0,32 5
5 | BCsFs-16 6,09 d 0,614 0,05 15
6 | BC4Fs-18 5,65 e 1,441 0,06 14
7 | BCyFs-34 591b 0,714 0,03 4
8 | BCyF5-48 5,40 f 1,893 0,25 42
9 | BCsFs-11 5,49 f 1,621 0,12 19
10 | BC4F5-16 5,39 g 0,621 0,12 9
11 | BC4F;-34 5,63 f 0,893 0,25 2
12 | BC3F5-39 5,85 h 0,914 0,03 1
13 | BC;F4-48 6,11 c 0,814 0,00 3
14 [ uC10 5,77 ab 0,80 0,07 10

Bén canh chi s6 nang suat lta, cac chi so lién quan dén tinh 6n dinh va thich
nghi cta cic dong ciing can dwoc chi y. Trong vu HT 2019, cic dong lta khao
nghiém cho két qua kha 6n dinh. Cac dong c6 nang suat on dinh nhat (co (Sfﬁ) ~0)

la: BC3F3-48, BC3F3- 40; BC3F3 -51, BC3F3-11, BC3F3- 34

Phan nhoém di truyén dua trén ning suat cua cac dong lua ciing nhu cac dia
diém canh tadc dugc thuc hién trong vu ndy nham phan loai ki€u gen va moi truong

tuong tng véi ting kiéu gen ma nd mang lai hiéu qua canh tac tot nhat. Két qua
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phan nhom di truyén dugc thé hién. Vé kiéu gen (dong/gidng lta & mirc khac biét
khoang 30%, cac dong/giéng phan thanh 4 nhém chinh: Nhom I bao gdm 4 dong 1a
BC3F3-16, BC5F5- 48; BC3F5 -16; BC3F5-34 (nhom c6 ning suét, kha); Nhom 11 ¢6
2 dong nhém dong c6 ning sudt thip hon cac dong khac; Nhom III ¢6 1 dong/
(BC3F5-11), day 1a nhom c6 ning suét cao nhat; Nhom IV bao gdm 6 dong/gidng
con lai, nhém ning sudt kha cao. V& méi truong canh tac, & mirc khac biét khoang
50%, c6 nam nhém mdi trudng khac nhau. Nhom I bao gom 3 dia diém (Soc Trang,
can Tho, Bén Tre). Nhém II 1a Bac Liéu . Nhom III bao gom Long An va Tra Vinh
(Hinh 3.44).

So

Be

I 8]
I

098 232 368 504 64 0.42 1.0 165 228 29

Hinh 3.54. A: Phin nhém kiéu gen trén 14 giong hia; B: Phin nhém theo méi
truong
Ghi chu (A) 1. BC;3F5-11, 2: BC53F3-40,3: BCsF3-51, 4: BC;3F3-52, 5:
BCsF3-16; 6: BC3F5-18; 7: BCiFs-34; 8: BCiF; -48; (ciua quan thé
OM1490/Pokkali //0OM1490) va cac dong 9: BC3F3-11, 10: BC3F3-16, 11: BC3F3-
34, 12: BC3F3:-39  va  13: BCsFs-48 (Tir t6  hop  lai
OMCS2000/Pokkali//OMCs2000), 14: UCIO0 doi ching. Ghi chi (B): Cdc chir
viét tat: Ba: Bac Liéu, Ca: Can Tho: So: Séc T rang, Tr: Tra Vinh, Be: Bén Tre;
Lo: Long An.
Tom lai, 13 dong trién vong cho két qua khac nhau vé nang suat khi phén tich
tuong tac kiéu gen va méi trudng trong hai vu canh tac lién tiép trong moi trudng
min ciia cac tinh c6 khac nhau (Phu luc 6), thong qua so dd chon tao cac quan thé

lai hdi giao phuc vu danh gia chéng chju man (Phu luc 5). Mot sé dong cho két qua
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t6t nhat & vu Pong Xuan 2019-2020 nhung khong phai 14 tt nhét trong vu Hé Thu
2019. Vi vay, tily vao dic tinh timg giéng ma su chon loc ciing thay ddi theo ting
ddc diém moi trudng. Qua hai vu canh tic, dong BCsFs-11 duoc danh gia 1a thich
hop nhét cho vu Pong Xuan va dong BC3F3-51 va BC3F5-39 1a dong wu tu nhét cho

vu Heé Thu vé nang suat cao.

Hinh 3.55. Hinh anh dong laa lai trién vong vu Hé Thu 2020 trong tai Trai
giong Vién Nghién Ciru Nong Nghiép Cong Nghé Cao PBSCL (HATRI)



148

KET LUAN VA PE NGHI
1. Két luan

Dé tai nghién ctru “Ung dung chi thi phan ti# dé nghién citu chen gidng
chéng chiu mgn trén qudn thé l0a tgi Pong bing song Ciru Long” duoc thuc

hién trong bon nam, véi két qua nhu sau:

1. Vit liéu lai bao gdbm 101 mau gidng l0a ban dia va 100 miu giéng lda cao
san da dugc thanh loc mdn ¢ giai doan ma. Nguén vat liéu cao san lam bd
me duoc chon 1a OMCS2000, OM1490, OM6162, OM7347. Ngudn vat liéu
cho gen dich SalTol 1a Pokkali.

2. Két qua ung dung chon dong lta chiu min bang chi thi phan tir trén quan thé
hoi giao cho thay: hai chi thi RM223 va RM3252-1 thyc su c6 hiéu qua;
dong con lai BC3F; cua 3 t6 hop lai hoi giao mang gen dich SalTol biéu hién
bang hinh di hop; chi c6 4 dong biéu hién bang hinh déng hop theo alen cia
b6 (donor). Pay 1a tién d& dé chon dong con lai trién vong & thi nghiém tiép

theo.

3. Quén thé con lai BCsF5 duoc chay trén ban dd GGT hd tro quyét dinh chon
dong hoi giao wu viét ¢ alen cuia giéng cho gen dich SalTol vuot troi 1a:
BC;sF3-11, BC3F3-40, BCsF3-51, BCsF3-52, BCsF3-16; BC3F3-18; BC3F3-34;
BC3F3 -48; (t6 hop lai OM1490/Pokkali) va cac dong BC5F3-11, BC3F5-16,
BC;F3-34, BC5F3-39 va BC3F;-48 (16 hop lai OMCS2000/Pokkali). To hop
OM6162/Pokkali can duoc hoi giao tiép ¢ thé hé BC,, BCs.

4. Phan tich twong tac kiéu gen va moéi trudong cua 13 dong lua cao san trién
vong dugc thyc hién tai 6 dia diém, trong hai vu canh tac (Pong Xuan 2019-
2020 va Hé Thu 2019). Két qua 13 dong nay so véi dong ddi chitng UC10 ¢6
ning sut cao hon rt y nghia vé thong ké. Dong trién vong c6 ning suit on
dinh va thich nghi rong véi moi truong dugce ghi nhan 1a BCsF3-11 thich hop
cho vu Bong Xuan; dong BCsF3-51 va BC3F3-39 thich hgp cho vu Hé Thu.
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2. Pé nghi
- Tiép tuc phét trién cac dong lda trién vong dé chon ra gidng lda phuc vu cho

cac tinh.

- Tiép tuc khai thac cap lai OM6162/Pokkali ¢ giai doan con lai dong hop tur
RILs hoac BC, tro di, phuc vu nghién cau dir liéu LD (linkage disequilibrium),
nham b sung cho két qua phan tich “association” theo k¥ thuat NGS.
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