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To61 xin cam doan dady la cong trinh nghién clru cta riéng téi. Toan bd
s6 lidu va két qua nghién ctru trong ludn 4n nay 1a trung thuc va chua timg dugc
sir dung dé cong b trong cac cong trinh nghién ctiru dé nhan hoc vi, cac thong tin
trich dan trong luan 4n nay déu duogc chi rd ngudn gbc.
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Trudc hét, t6i xin bay t6 1ong biét on sdu sic dén GS.TS. Lé Huy Ham (Nguyén
Vién trudng - Vién Di truyén Nong nghiép), PGS.TS. Luu Minh Cuc (Truong Phong Gidm
dinh Sinh vat va San pham Bién dbi gen - Vién Di truyén Nong nghiép) da tan tinh, huéng dan,

gitip d& va tao diéu kién thuan loi dé t6i hoan thanh cong trinh nghién ctru nay.

T6i xin chan thanh cam on Ban Giam ddc Vién Khoa hoc Nong nghiép Viét
Nam, tap thé Lanh dao va Can bo Ban dao tao Sau Pai hoc di tao moi diéu kién thuan

loi trong subt qué trinh hoc tip va nghién ciru.

T6i xin chan thanh cdm on Tap thé can bo B6 modn Sinh hoc Phan tu, Phong
Giam dinh Sinh vat va San pham Bién d6i gen (Vién Di truyén Nong nghiép) va Bo
mon Chon tao Giéng laa (Vién Laa Pong bang Song Ciru Long) — nhirng noi toi thuc
hién cac ndi dung chinh trong dé tai ludn 4n, di giup d& t6i va dong goép nhiéu y kién
quy bau trong qua trinh thuc hién va hoan thanh luéan an.

Hoan thanh luan 4n con ¢ sy dong vién, khuyén khich giup d& cta cac ban be,

ddng nghiép va gia dinh. TAt ca nhiing sy giup d& va tinh cam quy bau nay 14 ngudn

dong luc 16n gitap to61 hoan thanh cong trinh nghién curu.

Mic du ban than da cd gang hoan thanh luan 4n trong pham vi va kha ning cho
phép nhung chic chin s& khong tranh khoi nhitng thiéu sét. Kinh mong nhan dugc su

cam thong va tan tinh chi bao ctia quy Thay C6 va cac ban.

T61 xin chan thanh cam on./.
Ha Noi, ngay ..... thang ...... nam 2022

Téac gia luin an

Doan Thi Hwong Giang
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MO DAU
1. Tinh cap thiét cia dé tai

Cay lua (Oryza sativa L.) 1a cay luong thuc quan trong nhét cia Viét
Nam. Véi vi tri dia Iy gan bién, c6 hé théng song ngoi day dic va dat phu sa
mau md, néng nghiép la nude 1a nganh nghé chinh, mang lai hiéu qua kinh té
vuot troi. Cay lta nudc dong vai trd quan trong trong co cAu san xudt nong
nghiép va gilr vai tro chu dao trong dam bdo an ninh luong thuc, dua Viét Nam
tré thanh mot trong nhirng nude xuat khau gao 16n nhat thé gioi.

Gan day, do tac dong cua bién dbi khi hau (BDKH), da gy ra su thay doi
mot s6 yéu t6 sinh hoc va phi sinh hoc theo huéng bat loi, anh huong dén kha
nang sinh trudng phat trién cia cay lua, 1am giam san luong lta gao trén thé giéi
n6i chung va Viét Nam noi riéng. Mot trong cac yéu td gdy anh huéng nhat, d6
1a hién tuong ngap Ging xay ra & hau hét tat ca cac ving trong lda, nhung ving bi
anh huong nhiéu nhit 13 ving Pong bang séng Ciru Long (PBSCL) noi ¢6 dién
tich va san lugng lta 16n nhét cia Viét Nam (Wassmann et al, 2004; Hoanh et
al, 2004). Nguyén nhan 1a do muc nude bién dang cao 1am giam luu luong dong
chdy cua cac con song, gay ra ngap ung khi c6 hién tugng mua 16n kéo dai. Vi
thé, viéc nghién ctru chon tao, phat trién ngudn giéng da duoc cai tién kha ning
chiu ngp chim, cho ning suit cao 1a hét strc can thiét va c6 ¥ nghia trong viéc
dam bao an toan luong thuc va tdng thu nhép ctia ndong dan.

Nghién ctru vé co ché sinh 1y, sinh hoa tinh chdng chiu ngap va lap ban d6
gen lién quan dén tinh chiju ngap da dugc cac nha khoa hoc tai Vién Nghién ctru
Laa Qudc té& (IRRI) tién hanh. Viéc phat hién locut Subl/ 1a QTL chinh
(Quantitative trait loci) kiém soat tinh trang sd luong lién quan dén co ché chdng
chiu ngdp ¢ lua, da dugc céc nha khoa hoc lap ban dd gen chi tiét (Xu and
Mackill, 1996). B¢ 1a co so co ban dé tmg dung trong chon tao giéng lta chiu
ngap. Da c6 mot sb cac nghién ciru tng dung phuong phap chon gidng nho chi

thi phan ttr va lai trd lai (MABC), két hop gitta cac ki thuat cong nghé sinh hoc



hién dai v6i phuong phap chon gidng truyén thong nhim nang cao tinh chéng
chiu ngap o cay lua.

Cho dén nay, phuong phap MABC di duoc ap dung kha thanh cong trong
viée quy tu locut gen/QTL vao gidng mdi, nhung cac giéng tao ra chua dugc ghi
nhan nhiéu, hodc méi chi dimg lai & dong chon gidng.

Trude tinh hinh dé, trén co sé khao sat co cdu giéng cac tinh DPBSCL cho
thay, gidng lta AS996 1a mot trong nhitng gidng lta chat lugng cao dugc trong
phd bién tai cac tinh PBSCL va Pong Nam B6 tir nim 2003 dén nay. Pay 1a
mot giéng laa thuan duoc cac nha khoa hoc Vién Lua DPBSCL chon tao va cong
nhan chinh thirc nam 2002, ngin ngdy, ning suit cao va phu hop véi co cau
canh tic tai cac tinh phia Nam. Tuy nhién, gidng AS996 lai rdt man cam véi
diéu kién ngap ung nén thoi gian gan day bi anh hudng 16n vé nang suat khi diéu
kién ngap ing gia ting trén dong rudng. Chinh vi thé, viéc cai tién tinh chong
chiu ngap Gng cua giéng laa AS996 1a mot trong nhitng van dé cip thiét dat ra
cho bBSCL.

Xuit phat tir yéu cAu cua thyc tién san xuit, ching t61 tién hanh thyc hién
dé tai: “Nghién ctvu cdi tién tinh chiu ngdp ciia giong lia AS996 bang chi thi
phén tir”, dé tao gidng laa méi AS996-Subl c6 kha ning chiu ngap thich tmg
cho vung PBSCL.

2. Muc tiéu nghién ctru ciia dé tai
2.1. Muc tiéu chung

Cai tién gidng laa AS996 sir dung phuong phép chon giéng bang chi thi
phan tir két hop lai tro lai (MABC), dé tao giéng lia mdi AS996-Subl c6 kha
nang chiu ngap, thich img cho ving DPBSCL.

2.2. Muc tiéu cu thé
- Chon vat liéu khoi dau va xac dinh céc chi thi phan tir cho da hinh giita

hai giéng bd me dé sir dung trong céac thé hé chon gibng.



- Cai tién duoc gidng laa AS996 bing phuong phap chon giéng nhd chi
thi phan tir két hop lai tré lai (MABC), dé tao gidng laa méi AS996-Subl c6 kha
nang chiu ngap.

- Péanh gia kha nang chiu ngap va so sanh, khao nghiém giong lta chiu
ngap AS996-Subl (OM351) tai mot s6 tinh phia Nam.

3. Nhirng dong gop mai cia luan an

- Phan tich da hinh giita giéng AS996 va IR64-Subl di x4c dinh dugc 71
chi thi phan tir da hinh. Trong sé d6, 69 chi thi dung dé sang loc nén di truyén
ciia gidng AS996, 2 chi thi ART5 va SC3 nam trong vung locut gen Subl dé
chon loc ca thé mang locut gen Sub! trong cac quan thé lai tré lai.

- Ung dung phuong phap chon gidng bang chi thi phan tir va lai trg lai
(MABC) di cai tién, chon tao thanh cong giéng lia AS996-Subl chiu ngip
(duoc dat tén mai 1a OM351). Gibng OM351 ¢6 dic diém nong sinh hoc, chat
luong va kha ning chéng chiu sdu bénh hai twong tu gidng AS996, ning suit
cao hon gidng AS996, dic biét co kha ning chiu ngdp hoan toan trong 14 ngay
giai doan sinh trudng sinh dudng.

4. Y nghia khoa hoc va thuec tién
4.1. Y nghia khoa hoc

- Luan 4n d tng dung thanh cong ban dd di truyén tinh trang chiu ngap &
laa dé xac dinh cac chi thi phan tir da hinh dung cho cai tién tinh chiu ngap cua
gidng lua AS996. Két qua cua dé tai luan an s& cung cdp nhimg dan liéu khoa
hoc trong viéc quy tu QTL/gen muc tiéu Subl bang phuong phap MABC, timg
dung dé chon tao giéng lta chiu ngép.

- Két qua nghién ctru cua dé tai luin 4n con 1a tai liéu tham khao phuc vu
cho cong tac giang day, hoc tip, nghién ctru khoa hoc, gop phan bo sung, hoan
thién phuong phap danh gia chinh xac su ¢6 mit ciia gen muc tiéu vé kha ning
biéu hién tinh chiu ngap d6i véi gidng lua méi duoc cai tién tinh chiu ngap bang

phuong phédp MABC.



4.2. Y nghia thuc tién

- Chon tao thanh cong giéng laa OM351 chiu ngdp bang phuong phap
MABC d3 mo ra kha ning tmg dung rong rii trong viéc cai tién giéng lta dé
nang cao kha ning chong chiu véi cac yéu t6 bat loi sinh hoc va phi sinh hoc cua
cac giéng lua dang san xuat dai tra.

- Gibng OM351 c6 céc dic tinh ndng sinh hoc twong duong AS996 nhung
nang sut cao hon gidng AS996, dic biét co kha ning chiu ngap s& gbp phan da
dang bo giéng lua gieo cdy cho nhitng ving dat triing, ngip Gng & cac tinh
DBSCL.

5. Poi twong va pham vi nghién ciru ciia dé tai
5.1. Poi twong nghién ciru

Déi twong nghién ctru 12 gidng laa AS996 duoc trong phd bién trong san
Xuat tai cdc tinh phia Nam. Giéng laa IR64-Subl mang locus gen chiu ngap
Subl dugc nhip ndi tir Vién nghién ctru lua qudc té (IRRI).

5.2. Pham vi nghién ciru

- Pé tai tap trung lai tao va s dung chi thi phan tir xac dinh cac ca thé
mang locut gen Subl va nén di truyén ciia giong AS996 trong cac thé hé chon
giong.

- Panh gia kha ning chiu ngip, dic diém néng sinh hoc, tiém ning ning
suat va kha nang thich ung, phat trién cla giéng méi tai mot s tinh dai dién cho
cac vung sinh thai phia Nam.

- Thoi gian nghién ctru: tir ndm 2010 dén 2017.



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

1.1. ANH HUONG CUA BIEN POI KHi HAU PEN SAN XUAT NONG
NGHIEP
1.1.1. Anh hwéng ciia BDKH dén sin xudt néng nghiép trén thé gici

Bién d6i khi hau (BbKH) 1a su bién dong trang thai trung binh cua khi
quyén toan cau hay khu vuc theo thoi gian tir vai thap ky dén hang triéu nam.
Nhiing bién doi nay dién ra do dong luc cua trai dat, birc xa mat trod, va gﬁn day
c6 thém hoat dong cua con nguodi (IPCC, 2021). Céac hoat dong ctia con nguoi
phan 16n 1a d6t nhién liéu héa thach, ndong do khi nha kinh trong khi quyén tao
ra cacbon, gop phan lam ting khi CO, va nhiét d6 moi trudng da ting cao hon
bt ctr thoi ky ndo trong hai triéu naim qua (IPCC, 2021). Theo quan sat cua
Savo et al, (2016), nhiét do ting va loai hinh mua thay ddi & 2.230 dia phuong
trén 137 quéc gia khac nhau. Do vay thuat ngir BDKH (hodc con dugc goi 1a su
am lén toan cau - global warming) duogc coi 1a ddng nghia voi BPKH hién dai
(DaMatta et al, 2010).

BPKH ngay nay khong con 1 van dé cia mot qudc gia hay ctia mot khu
vue ma 13 van dé toan cau. BDKH tac dong nghiém trong dén san xuét, doi séng
va moi truong trén pham vi toan thé gidi. Nhi¢t do trai dat co thé tang dat
ngudng 1,5°C so voi thoi ky tién cong nghiép vao gitta nhirg nim 2030 (IPCC,
2021). Nhiét do ting, muc nudc bién dang cao giy ngdp lut, gdy nhiém min
ngudn nude, anh huong dén noéng nghiép, gay rui ro 16n ddi véi cong nghiép va
cac hé théng kinh té - xa hoi trong tuong lai. Dy doan, ndm 2050 s& c6 hon mot
ntra dan sb thé gidi bi thiéu nudc sinh hoat trong mot vai nim, dic biét khi ma
mirc song & mot sé6 ving nhu Trung A, Nam A, Pong A, Pong Nam A ting lén
thi tinh trang thiéu nudc cang trd nén trim trong (Boreti and Rosa, 2019). Du

kién dén ndm 2080, hang triéu cu dan trai dat sé chiu anh huong béi muc nudc



bién dang 1én, nhit 13 ving d4do nho va cac ving chiu thd 16n & Chau A va Chéau
Phi, s& c6 khoang 200 - 600 tri¢u ngudi bi nan doi de doa (Foulds et al, 2014;
Hurlbert and Gupta, 2016). Hang nam, s€ co tir 2 - 7 triéu nguoi s€ 1a nan nhan
cua tinh trang nudc bién dang va lut 161 (Rubaiyath and Jianhua, 2016).

Nhiing thach thic cia BDKH d6i voi san xuat laa gao 14 vo ciing nghiém
trong. Phan 16n lta gao ma thé gidi st dung duogc trong & cac vung dat thap hodc
viing dong bang & cac qubc gia nhu Viét Nam, Bangladesh, An D9... Nhiing khu
vuc ndy c¢6 nguy co bi nudc bién xdm nhap khi muc nude bién dang cao, cho
thiy su can thiét cua cac gidng laa c6 kha ning chiu dung dugc ca tinh trang
ngap nude 1an do min cao. Lau nay, chau A 1a noi san xuat va tiéu thy gao cao
nhat trén thé gidi. Ngoai ra, chau A con 1a noi xuat khau gao cha yéu. Trong do,
Thai Lan 13 nuéc xuét khau gao thir hai toan cau sau An Do, lugng xuét khau
hang nam 1én t6i 9.3 triéu tan ciing c6 thé giam tdi 50% san luong gao do tinh
trang thiu nudc va nude bién dang (Hoang et al, 2018; Huong and Pathirana,
2013; Wassmann et al, 2004). Mdi nam, 1i lut da 1am mat hang triéu tan lda,
chiém khoang 25% san luong lua gao gdy that thoat hang ty d6 la (USD). Xét
tGi nhitng thiét hai truc tiép trong linh vuc néng nghiép ciing nhu tinh thoi vu
clia san xuét lwong thuc ciia cac nude khu vuc ndy, cic chuyén gia cho rang,
ngoai mat s6 nude khu vue bong Nam A c6 thé phai ddi mat vé6i viée khan hiém
gao, luong cung cau gao trén thi truong thé gidi cling s& bi thu hep & mirc do
nhat dinh, gia gao chic chin sé ting cao. Uy ban Lién chinh phtl vé bién d6i khi
hau (IPCC) dwa ra canh bao 1a dén giira thé ky ndy ning sut cac loai ngii coc tai
Chau A s& giam 30% (Hoang et al, 2018). Mdi nam lii Iyt ¢3 lam mat hang triéu
tan lta - chiém khoang 25% san luong lua gao, gdy that thoat hang ty USD.
Trong d6, pho bién nhat 12 & chau A, noi san xuat hon 90% lia gao thé gidi.
Theo théng ké méi nhat cia T6 chirc Nong luong thé giéi (FAO) hang loat hoa
mau bao gém lua gao bi tan pha mang tinh huy hoai, trong d6 dién tich lua bi

mat tring & cdc nudc nhu Thai Lan khoang 12,5%, Philippines khoang 6%,



Campuchia khoang 12%, Lao khoang 7,5% va Viét Nam khoang 0,4 %. O chau
A, 1u lut da gay thiét hai 16n, udc tinh thiét hai 10 - 11 ty USD mdi nim trong
giai doan 2008 - 2018 (FAO, 2021). Piéu nay dan téi gia gao ting khong chi &
Viét Nam ma con trén thé giéi (Le, 2016). O Chau A, néu nudc bién dang 1én
1m, khoang 25.000 km® rimg dudc s& bi ngap, 10.000 km* dat canh tac va dién
tich nudi trong thuy san tré thanh dim 1ay ngap man. O ha luu Ai Cép, 6 triéu
nguoi phai di doi va 4.500 km® dat nong nghiép bi ngip chim trong nudc. O
Bangladesh, 18% dién tich dit nong nghiép bi ngap anh huong dén 11% dén sd.
Theo udc tinh ctia Vién Nghién ctru Lua Quéc té (IRRI), mdi ndm nong dan An
Do va Bangladesh bj thiét hai t6i 4 triéu tan thoc do 1i lut, do nhiéu giéng lua
chi chiu ngap trong vong chwa ddy mot tudn. Con & Maldives hon 80% dién tich
dat thap hon muc nudc bién va co thé bi ngap khi nudc bién dang cao.

Theo kich ban nudc bién dang trung binh & ving ven bién Viét Nam c6 kha
ning cao hon myuc nude bién trung binh toan cau. Khu vuc giira Bién Pong c6
muc nuée bién dang cao hon so véi cac khu vuc khac. So voi khu vuc phia Bic,
cac tinh ven bién phia Nam c6 muc nudc bién dang cao hon. Vao cubi thé ky 21,
luong mua nam c6 thé ting khoang 7 - 8% & Tay Bac, Pong Bic, Pong bang
Bic B9, Bac Trung Bo va tir 2 - 3% & Nam Trung B9, Tay Nguyén, Nam Bo so
v6i trung binh thoi ky 1980 - 1999. Luong mua thoi ky tir thang ba dén thang
nam sé& giam tir 4 - 7% & Tay Bac, Pong Béc va dong bang Bic B, khoang 10%
& Béc Trung Bo, luong mua vao giita mua kho & cac ving khi hau phia Nam ¢
thé giam t6i 10 - 15% so véi thoi ky 1980 - 1999. Lugng mua céc thang cao
diém ctia mua mua s& ting tir 10 dén 15% & ca bon vang khi hau phia Bic va
Nam Trung B9, con & Tay Nguyén va Nam B9 chi tang trén dudi 1% (L€ Thi
Phung va cs, 2017).
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1.1.2. Anh hwéng ciia BDKH dén sin xudt nong nghiép ¢ Viét Nam

Theo danh gia cua Uy ban Lién Chinh phii vé BPKH (IPCC), Viét Nam
13 mot trong 5 nudce bi anh hudng nhiéu nhat bei BPKH. Do chiing ta c6 bd bién
dai hon 3.200 km, 28 tinh, thanh phé giap bién nén cac khu vuc nay ddi dién véi
nhiéu rai ro hon khi nudc bién dang. Cu thé 1a chiu anh huong nang né do muc
nuéc bién dang, kéo theo phan 16n dit mau m& nhét ctia Viét Nam sé& bi ngap.
Theo d6, san luong lua ¢ thé giam dang ké do muc nudc bién dang cao va su
thay d6i lwong mua lam thay d6i thiy hoc ¢ cac ving dong bang (Wassmann et
al, 2004). Cac du bao gin day khang dinh rang, muc nudc bién ctia nudc ta o
thé ting thém 22 cm vao niam 2050 va khoang 73 ¢m vao nam 2100. Néu kich
ban nay xay ra, rat nhiéu ving ven bién va vung dit triing s& bi chim trong nudc,
tham chi, c6 khu vuc s& bi ngap sau vinh vién. Khoang 10 % dan s6 Viét Nam s&
bi 4nh huéng truc tiép khi nudc bién dang, dién tich bi anh hudéng ving DPBSCL
13 38,9 % va Pong Bang Song Hong (PBSH) 14 16,8 % (Hens et al, 2018).

BPKH ngoai nuéc bién dang gay ngap lut thi han han, xdm nhap min
ngay cang gia ting, dic biét & cac ving ven bién. Viéc nhiém min ciing de doa
dén ngudn nudc sinh hoat. Tinh trang nhiém min hién nay dang la van dé
nghiém trong ddi v6i ving PBSCL va Ca Mau (Nguyen and Savenije, 2006).
Nhiém min dat tdi da vao mua kho khi nude rat va khi nude song can. Vi kich
ban bién ddi khi hau, muc nudc bién tiép tuc dang 50 cm vao nam 2070 & phia
Nam Viét Nam, kha ning nhim min anh huéng dén ning suit cy trong va ca
cac cdy an qua, tham chi la méat mua hoan toan (IMHEN, 2011). Ban dd d6 man
& Ca Mau vao thang 4 naim 2016 cho thdy mirc d6 nhiém min nghiém trong (6 -
24%o) 14 két qua cua sy tich liy tir hang trim nam (SIWRR, 2016) va du bao dén
nam 2050 toan tinh Ca Mau s& bi nhiém man & muc rai ro. O DBSH, tinh trang
xam nhap man ciing di dién ra tir kha lau doi v6i ving xa tir ving ctra bién.
Séng Tra Ly 13 vi du dién hinh bi nhim man dudi diéu kién dong chay thap véi

khoang cach 33,7 km tinh tir bién tr& vao dat lién. Tinh hinh cang x4u hon khi



nude bién dang va anh hudng téi ngudn nude tudi tiéu va nudce sinh hoat & khu
vuce ven bién (Nguyén Vin Hoang, 2017).

Su hién hiru cia BDKH ¢ Viét Nam da va dang tré nén 1o rang hon bao
gio hét: cu the, trong giai doan tir 2016 - 2035, nhiét d6 trung binh trén toan cau
c6 khuynh hudng tang tir 0,3 - 0,7 °C va nhiét d6 ¢ Viét Nam ciing tang tuong
duong nhu vdy. Nhiét do trong dat 1ién c6 xu hudng ting nhanh hon so véi &
bién va nhiét do & cac vung cuc ciing ting nhanh hon so véi ving nhiét doi
(Tran Thuc ef al, 2016). Lugng mua/nam tang trén hau khip 1anh th. Muc ting
phé bién tir 10 - 20 %, riéng Tay Nguyén, Nam Trung bo tir ting 5 - 10 %.
Luong mua mua kho giam (c6 noi giam dén 30%) va luong mua mua mua ting
(c6 noi tang tir 20 - 30 %). O cac khu vuc khac nhau lai c6 thé xuat hién nhiing
ngay mua di thuong véi luong mua gip doi so voi ky luc hién nay. Myc nudc
bién cao nhat ¢ ving tir Ca Mau dén Kién Giang (82 cm), thip nhat & ving
Mong Cai (64 cm). Trung binh toan Viét Nam 1a 72,6 cm (Bo Tai nguyén Moi
truong, 2016). Néu muyc nudc bién dang 1,0 m, khoang 40 nghin km® dong bang
ven bién Viét Nam s& bi ngdp hang niam, trong d6 c6 cac ddng bang nho hep ven
bién ving Nam Trung B9, Viét Nam s& bi mat khoang 5 % dién tich, 45 % dién
tich dat nong nghiép & ving PBSCL, 11 % dién tich PBSH va 3 % dién tich cua
cac tinh khac thugc ving ven bién, 10 % GDP, 7 % san lugong nong san; 10,8 %
dan s6 khoang 22 tri¢u dan Vi¢t Nam phai di tdn (L& Thi Phung va cs, 2017).

BDKH de doa nghiém trong dén an ninh luong thyc va phat trién nong
nghiép: thu hep dién tich dat nong nghiép, dic biét 1a mot phan dang ké & ving
dat thép déng béng ven bién, PBSH, PBSCL bi ngdp man do nudc bién dang;
tac dong 16n dén sinh trudng, ning sudt cay trong, thoi vu gieo trong, 1am ting
nguy co lay lan sau bénh hai cdy trong... Do tic dong cia BDKH, tai nguyén
nudc ¢d nguy co suy giam do han han ngay mot ting & mot sd ving, mua vu,
anh huong truc tiép dén san xudt nong nghiép, cung cap nudc cho sinh hoat &

néng thon, thanh thi va thity dién. Ché do mua thay doi c6 thé gay lii lut nghiém

10



trong vao mua mua, va han han vao mua kho, tang mau thuan trong khai thac va
str dung tai nguyén nudc. Nam 2018, nhiéu tham hoa da lién tiép xay ra nhu bio
va ap thip nhiét d6i, 16c xody, 1i lut...dd 1am 218 nguoi chét va mat tich, gay
thiét hai kinh té nghiém trong, uéc tinh 20 nghin ty dong (Nhat et al,
2019).Nhiing tran bdo manh con lam hong cic cong trinh thiy loi, hé thong dé
diéu va mua mang bi tan pha. Thoi tiét lanh sau ciing gay thiét hai nghiém trong
to1 cay lua va lta non.

Do anh hudng cua bién d6i khi hau, yéu cau ngudn nudc cho nganh nong
nghiép tang 1én, trong khi kha ning cung cip nudc cua cic cong trinh thuy loi
khong dap ing du ngudn nude tudi, diéu nay cang tré nén toi té ddi véi cay laa.
Su thay ddi vé lugng mua va phan bd khong dong déu ciing anh hudng dén san
xuat l0a va céac cdy trong khac (Thanh and Viet, 2014).

1.1.3. Anh huwéng ciia ngdp lut dén sin xudt lia gao 6 Viét Nam

Viét Nam hién nay c¢6 khoang hon 98 triéu nguoi, mat do dan s6 cao & cac
ving tap trung ngudn nudc nhu cac chau thd song Hong, song Ctru Long va cac
cura sOng, cua bién doc theo mién Trung. Hoat dong san xuét chinh & Viét Nam
1 nong nghiép, thuy hai san va dién ra chi yéu & ving nong thon, ving nii va
ving ven bién. Hau hét cic thién tai gay thiét hai cho san xuit va doi séng &
Viét Nam déu co lién quan véi sy bat thuong cua khi hau va ngudn nude (Lé
Anh Tuén, 2020).

> Vung trong lia c6 kha niing bi ngip & Pong bang Séng Hong (PBSH)

DPBSH rong gﬁn 1,18 triéu ha, chiém 3,8 % dién tich toan qué)c vO1 mot
ving bién bao quanh & phia Pong va Pong Nam. Dan sd 1a 22 triéu ngudi (ndm
2021), chiém 22,2 % sb dan cua ca nude. PBSH 1a mot trong hai vua lta chinh
ctia ca nudc, chiém 15 % dién tich gieo trong va 17 % san luong lua. PBSH va
céc tinh tai phia Bic ciing hing chiu nhiéu thiét hai do ngap lut gy ra. Vi cau
truc dia hinh phtre tap, hé théng thuy loi chua hoan chinh (Bac and Hien, 2009;
Taylor and Wright, 2001), tinh trang ngap lut cuc bd c6 thé dién ra trén nhiéu
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ving san xuét laa, gy thiét hai ning né dén ba con nong dan. Gan day nhét, tinh
trang ngap ung dugc du bao cod thé xdy ra trén dién rong voi chiéu hudng rat
dang lo ngai. Cu thé, téng luong mua phé) bién do duge tai khu vuc Bic B
trong giai doan thang 4 - 5 nam 2018 cao hon trung binh nhiéu nam, tir 20 - 70
%, dong thoi kém theo cac dot 1ii nho voi bién do 1 tir 1 - 3 m trén thuong luu
hé thdng song Hong. Hién twong nude song dang cao tran vao cac hé thong tudi
tiéu, anh huong dén mua mang ciing duoc ghi nhan trong cic nam trd lai day,
dac biét 1a Hai Duong, Vinh Phuc, Nghé An, Thanh Hoéa va Thai Binh (Bac and
Hien, 2009; Nguyen Hoang et al, 2017; Taylorand Wright, 2001; Nguyén
Phuong Anh va cs, 2022). Cu thé, theo sb liéu béo cédo nam 2015, mua i trung
v6i mua béo, 1am 1d trén hé théng song Thai Binh chiu anh hudng truc tiép tir 1i
song Hong. Hién tuwong song triéu cuong cong véi song 1 1am 1i 1én nhanh va
cao hon, rat cham hon, da lam anh hudéng cua 1t dén san xuat la gao cang
nghiém trong hon (B NN&PTNT, 2015), hon nira mot s6 khu vuc ¢6 nude
dang cao do bdo c6 xu hudng dich chuyén xudng phia Nam, ven bién céc tinh
Thanh Hoa, Ha Tinh s& 12 noi mic nudc dang 16n nhéat co thé 1én téi 4 m
(Nguyén Phuong Anh va cs, 2022)

Dién tich lia ving PBSH nam 2020 1a 485 nghin ha, du kién dén nam
2030 1a 385 nghin ha, gidm 100 nghin héc ta trong vong 10 nam. San lugng la
bi mat du kién hon 7.3 triéu tin. Nhiéu ving trong PBSH tiép giap v6i hon 400
km bo bién. Néu myuc nudc bién ding cao 1 m va khong c6 cac giai phap tmg
pho, s& co khoang 11 % dién tich ving dong bang ndy c6 nguy co bi ngip va
khoang 35 % dan s bi anh hudng truc tiép. Chu yéu thudc cac tinh: Hai Phong,
Nam Dinh, Théi Binh, Ninh Binh, Hai Duong. Hai Phong bi ngdp ning né nhat
chu yéu tap trung tai cac huyén nhu: Kién Thuy, Tién Lang, Thuy Nguyén, Vinh
Bio, D6 Son....tinh Thai Binh ngap chil yéu & cac huyén Thai Thuy, Tién Hai,
Kién Xuong.... tinh Nam Pinh ngip chu yéu ¢ cac huyén Nghia Hung, Xuan
Truong, Giao Thuy (B¢ Tai nguyén va Moi truong, 2020).
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> Ving trong lda cé6 kha ning bi ngip & Pong bing Song Ciru Long
(PBSCL)

DBSCL 1a mot trong ba dong bang trén thé giGi dé bi ton thuong nhat boi
BPKH va nudc bién dang, bén canh dong bang song Nile (Ai Cap) va dong
bang song Ganges (Bangladesh) (Hoang et al, 2018). Ving PBSCL chiém 52 %
dién tich gieo tré)ng va 53% san luong laa. Theo kich ban BDKH dén nam 2030,
khi nuéc bién dang 12 cm thi dién tich dat trong lua bi anh hudng khoang 555,7
ha, chiém 28,8% tong dién tich dat lta ciia ving. Dién tich gieo trong laa mat
574,7 nghin ha va san luong lua giam 3,1 triéu tdn. Theo kich ban nam 2030,
nudc bién dang 17 cm, dién tich dat lta bi anh hudng khoang 640,4 ha, chiém
33,2% téng dién tich dat lta toan vung, tang 0,2 1an so v6i kich ban BDKH nam
2020. Khoang 45% dién tich cia BDSCL d6i mat véi nguy co nhiém mén. Theo
d6 dién tich gieo trong lta bi mat 690,7 ha; twong Gmg san luong lta bi mét 3,7
triéu tdn. Trong kich ban BPKH dén nam 2100; c6 1,8 triéu ha dién tich dat lua
bi 4nh huéng do BPKH; chiém 91,8% tong dién tich dat laa toan ving; ting 1,8
1an so v6i kich ban BPKH nam 2030; tang 2,2 1an so véi naim 2020 (Hinh 1.2).
Theo d6 dién tich gieo trong lta bi mat 2,2 triéu ha va san luong lta bj thiét hai
tuong tng 55,6% tong san luong lua ciia ving. Pat canh tac lta bi anh hudng
nhiéu nhat 13 cac tinh ving trong diém laa gao thudc viung Péng Thap Muoi, tir
giac Long Xuyén nhu: Kién Giang, Long An, An Giang, Pong Thap. Céc tinh
mat san luong lta nhiéu nhit 1a Kién Giang, S6c Trang, Tra Vinh (Huong and
Pathirana, 2013).

Déi voi cac tinh ven bién mién Trung, khoang 3% tong dién tich cua khu
vuc ¢6 nguy co bi ngap, anh huong truc tiép dén khoang 10% s dan. Néu nudc
bién dang 1én 1 m, tinh Quang Tri c6 téi 37 km® dat bi ngap, gay hau qua
nghiém trong dén san xuat nong nghiép va sinh ké cia ngudi dan (Lé Anh Tuén,

2020). Tong san lugng lwong thuc ca nude co thé giam mat 30 - 35 %.
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Hinh 1 2. Bian do nguy co cic ving bi ngap lut & PBSCL theo kich ban
nuwéc bien dang 100 cm (Tran Thuc, 2016)

D4t nong nghiép bi giam va ning suit cdy trong giam s& dit ra nhiing
thach thirc to 16n cho nganh ndong nghi¢p trong viéc dam bao an ninh luong thuc
cho khoang 98 triéu ngudi va dong gop cho phat trién kinh té xa hoi qudc gia,
dic biét nong nghiép lai dong vai trd vo cung quan trong dbi v6i nén kinh té
quéc gia nhu Viét Nam (Trﬁn Tho Pat va cs, 2019).

Viéc dua ra cac chién luge thich nghi vo1 BDKH va myc nudc bién dang
cho hai ving PBSH va PBSCL c¢6 tinh chat quyét dinh ddi v&i nén kinh té va an
ninh lwong thuc cta Viét Nam, gop phan dam bao an ninh luong thuc thé gioi.
1.2. NGHIEN CUU CO CHE TiNH CHIU NGAP CUA CAY LUA

Ngap lut 1a thuat ngit duge ding dé chi mot ving (noi) thuong kho rao
nay bi bao phu boi nudc va nhitng hé sinh thai thuong xuyén bi anh hudng boi
ngap lut duoc goi 1 ving dat ngap nude (Muis et al, 2015). Cac dang ngap lut
vé co ban co thé chia thanh 4 nhom (Panda ef al, 2021):
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- Ngap hoan toan (ngdp 1i): xay ra trong thoi gian ngin (10 - 14 ngay),
kiéu ngap nay giy ra boi 1ii quét va bi ngap bat ngd. Ngp hoan toan co thé xay
ra & bit ky giai doan nao trong thoi vu trong lta. Thoi gian ngap lut tir 1 dén 2
tuan va su ngap lut c6 thé xdy ra som ngay tir khi hat nay mam trong diéu kién
rudng lua gieo thang. Nhém lua c6 kha nang thich nghi vé6i hinh thirc ngap nay
goi 1a nhom lua chdng chiu ngdp hoan toan.

- Ngap ung trung binh: 13 kiéu ngdp ma muc nudc ngap nam trong khoang
tir 20 - 50 cm, xdy ra trong thoi gian dai tir vai tuan dén vai thang. Loai hinh
ngdp ndy dugc goi véi thuat ngit quoc té 1a “Stagnant flood”, nudc dang
cham, kéo dai nhidu ngay, thang. Nhom laa thich nghi duoc trong diéu kién
nhu vdy goi la nhom lta c6 “kha nang vuon long” (elongation ability).

- Ngap tGng sdu: 1a kiéu ngap & muc nude ngap tir 50 - 400 cm. Nhom lua
thich nghi trong diéu kién nay dugc goi 1a lta nudc sau “deep water rice”, khong
c6 kha ning vuot nudc, cé tinh cam quang, thoi gian trd thudng xay ra sau khi
nudc rut.

- Ngap xen k& bao gdm ca ngap hoan toan va ngp Gng, kiéu ngip nay
thudng hay xay ra ¢ ving dam lay ven bién, noi d6 thiy triéu 1én xudng trong
ngay lam ciy lta bi ngdp hoan toan luc triéu cudong. Nhom lua thich nghi véi
diéu kién ngap nay thuong c6 chiéu cao cay cao hon cac nhom lua khong thich
nghi. Vi vay chiing c6 kha ning chiu nudc sau va kha nang thich ung véi 1 quét
trong giai doan sinh trudng.

1.2.1. Mét 56 diic diém hinh thdi, sinh Iy, héa sinh va gidi phdu lién quan dén
tinh chiu ngdp cua cdy lua
1.2.1.1. Dic diém vé hinh thdi

Thong thuong, trong diéu kién ngap cdy bi bién d6i hinh thai ¢ ré va chdi,
nhu su tao thanh ré phy, ré khi sinh c6 d6 rdng cao, nham ting cuong kha ning
van chuyén oxi xudng nhitng phan bi ngip nudc; ting cudng kha ning thanh 1ap

mo dan khi (aerenchyma). Trong diéu kién ngap, su sinh trudng cia chdi co thé
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bi rc ché hodc ting cuong. Nghién ctru trén cay lta mi ¢ diéu kién ngip cho
thay, sinh khdi kho ctia chdi va ré giam, ti 1& r&/chdi cua cay ciing giam dang ké
so v6i cdy ddi chimg, chimg to rang su sinh truong cua ré bi anh hudng nghiém
trong hon so voi chdi (Haque et al, 2011; Malik et al, 2011). Chdi thir phét tao
thanh, c6 kha nang hd tro hap thu nudc va dinh dudng ciing nhu van chuyén khi
hiéu qua hon (Striker, 2012). R& thr phat ¢ thé phat trién tir m6 khong phai mo
ré trong qua trinh phat trién binh thudng, hoic dudi tac dong cua cac diéu kién
ngoai canh, bao gém diéu kién ngap lut. DPdi véi lha nude sau, su kéo dai cua ré
thir phat duoc bit dau sau 8 dén 10 gid khi bi ngdp hoan toan va ethylene dugc
cho 1a kich thich su tao thanh ré thir phat thong qua thiic ddy qua trinh chét cua
cac té bao biéu bi bao phu chop ré (Lorbiecke and Sauter, 1999; Mergemann and
Sauter, 2000; Ichsan et al, 2021).

Hau hét cac giéng lta phan tmg khi bi ngdp lut bang cach kéo dai 10ng.
Sy thay ddi nay dugc coi 1a “thoat 187, 1am cho cdy lua phuc hdi trao d6i chat
hiéu khi va c¢b dinh quang hop bang cach ning cao cic chdi ¢ trén mit nudc
(Ram et al, 2002; Jackson and Ram, 2003). Trong nghién clru cua tac gia Ichsan
va cs, (2021) vé cac thay d6i hinh thai va sinh 1y cia cay laa trong diéu kién
ngap, cho thiy & giai doan sinh trudng cac yéu to tham gia vao qué trinh sinh
trudng cua cay déu bi anh huong, nhu s6 nhéanh, chiéu cao cay, tdc d6 sinh
truong twong dbi, do dai 1ong, Chlorophyll a,b.
1.2.1.2. Pac diém vé sinh ly, sinh hoa

Co ché sinh 1y giai thich hién twong dap tng cua ciy trong ddi voi diéu
kién bat loi va nham muc dich cai tién ciu tric, hoat dong sinh 1y, sinh hoa cua
cay, giup cay thoat khoi, hodc né tranh, hoac chéng chiu su thiét hai do diéu kién
bat loi gay ra.

Khi bi ngap ham luong oxi trong nudc giam xudng dudi muc thich hop
cho cdy tréng sinh trudong duoc goi 13 diéu kién yém khi mot phan (hypoxia).

Hién tugng nay xay ra khi bo ré ctia cay trong bi ngap trong mot thoi gian ngan
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nhung than ctia chiing van con ¢ trén mit nude. Khi oxi khong con hién dién &
trong nudc thi duge goi 1a yém khi toan phan (anoxia) (Ahmed et al, 2013;
Voesenek and Bailey - Serres, 2013). Sau khi dt bj ngdp nuéc ham luong oxi
giam nhanh téi muc chi trong vong mot ngay 1a co thé khong phat hién duoc
oxi. Trong khi d6 ham luong cac tic nhan giy doc cho cdy trong va gy ton
thvong vung ré nhu NO,, Mn,", Mn,", Fe,", CO,, NH,", H,S, S, CH,, C,H,,
ethanol, cac san pham bién dudng cta vi sinh vat,... lai gia ting nhanh chéng
khi dat bi ngap nudc (Fukao and Xiong, 2013; Nishiuchi ez al, 2012). Nhiéu tac
gia nghién ctru bién dudng trén cdy trong khi bi ngdp cho thdy (i) ho hép:
chuyén tir hiéu khi sang yém khi gay ra sy khung hoang vé mit ning luong vi
chi tao dugc 2ATP tor mot glucose so voi 36ATP trong diéu kién hiéu khi
(Nishiuchi et al, 2012; Voesenek and Bailey - Serres, 2013). Chinh sy 1én men
yém khi da dn t6i su tich lily cac hop chét gay doc cho té bao nhu ethanol va
lactic; (ii) quang hop: giam rat nhanh & nhimg loai min cam, khi khong déng
lam giam su bdc thoat hoi nudc, thay doi sy phan bd cac san pham quang hop
dan dén hién tuong “doi carbohydrate” & 1&; (iii) dinh dudng: giam van chuyén
cac nguyén t6 dinh dudng dén 14, ham lugng ATP thap lam giam qua trinh hap
thu dinh dudng chu dong, diéu kién yém khi trong dat din dén su thay d6i do
hitu dung cta cac nguyén t6 da luong; (iv) cac chat diéu hoa sinh trudng: giam
su van chuyén cytokinin va gibberellin tir r& dén 14 nhung doi voi ABA va
ethylene thi nguoc lai, ham lwong auxin gia ting & chdi nhung giam & 1& (Fukao
and Xiong, 2013; Nishiuchi et al, 2012; Steffens et al, 2013).

Trong diéu kién ngap hoan toan, cic co quan ciia ciy giam dot ngodt toc do
khuyéch tan khi, han ché dan oxi vao va do vy qua trinh quang hop ciing bi
giam, qua trinh ho hap ting nhanh ldy hét ngudn carbohydrate du trit, dan dén
cay bi chét (Das et al, 2009). Diéu nay 1a do sy trao d6i khi bi giam trong diéu
kién ngap. Hon nita, ngudn nude bi ngdp duc 1am anh sang khong thé xuyén qua

cling 1a nguyén nhan qua trinh quang hgp bi gidm (Yang ef al, 2017). Theo tac
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gia Panda va cs (2008), khi khéng duoc tiép xuc voi khong khi, Chlorophyll bi
phan hity, khi khong dong lai, lipid phan héa va néng d6 CO, nodi bao giam di
cling 1a nguyén nhan dan t&i quang hop cua cdy bi giam. Viéc giam tdc do
quang hop toi da 95% quan sat dugc ¢ gidng lta IR42 min cam véi diéu kién
ngap va giam thap nhat 74,8% & giong lta chiu ngap FR13A khi so sanh véi cac
cay dbi ching khong ngap sau 8 ngay & diéu kién ngap hoan toan (Panda ef al,
2008). Kha niang quang hop cao hon & cac giéng chong chiu ngap 1a do su bao
vé cua cac co quan quang hop, nhu ham luong Chlorophyll cao hon, do dan khi
ctia khi khong tot hon sau khi ngdp so véi gibng man cam véi diéu kién ngap
IR42 (Panda and Sarkar, 2017).

Co ché chiu ngap tot con lién quan t6i su tich lily cua carbohydrate phi
ciu trac. Thanh phan phi cdu trac carbohydrate 13 can thiét cho su séng sot cua
cdy trong cac diéu kién bat lgi. Nong do carbohydrate trong than trudc khi ngap
duogc xem 1a mdt tinh trang chinh cho kha ning sbéng sét trong diéu kién ngap
(Panda and Sarkar, 2014). Nguon carbohydrate du trit trong cay dugc st dung
dé cung cép nang luong can thiét cho duy tri sy ton tai cua cdy trong khi ngap.
Cac nhom nghién ctru cho thdy cac giéng chiu ngdp chira 30 - 50 % ngudn
carbohydrate du triv (Sarkar, 2006; Afrin et al, 2018; Perata, 2018; Xuan and
Khang, 2018).

Céc thanh phan hodc mén ciia cdy nhu khi ethylene, axit gibberellic, axit
abscisic dugc xem la dong vai tro quan trong thong qua hoat dong hop luc va
d6i khang cho su ton tai cua cay trong diéu kién ngap (Huang et al, 2019). Hoat
dong cua ethylene va axit gibberellic kich thich cay sinh truéng kéo dai trong
diéu kién ngap (Voesenek et al, 2013; Goswami et al, 2017). Ethylene lam ting
su dap mg cia md sinh trudng ddi voi axit gibberellic bang cach giam axit
abscisic, chat d6i khang manh cua axit gibberellic, giup cdy ting cuong kha

nang chiu ngap (Du et al, 2014; Locke et al, 2018). Viéc thtr nghiém trc ché sinh
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téng hop gibberellin trudc khi ngdp gitp lam ting ti 16 sbng cta cdy bi ngap
nhiéu lan.

Hydrogen peroxide (H,0,) ctia cdy gitt mdt vai tro then chdt trong diéu
kién ngap, 1a mot phan tr truyén tin hiéu, diéu hoa cac qua trinh sinh 1y khac
nhau (Fukao ef al, 2019). Phan tr nay lam giam mirc d6 e ché trong diéu kién
thiéu sang, va c6 thé thay d6i muc d6 biéu hién cta hang trim gen trong cdy
trong (Yun et al, 2010). Hoat dong ctia peroxidase ¢ be 1a lta gia tang tir trudc
khi bi ngap cho dén sau khi bi ngp trong tt ca cac giéng thir nghiém. Su gia
ting ndy cang manh trong gidng chong chiu. Nhung hoat dong peroxidase trong
1a va ré cua giong khong chong chiu té ra suy giam trong qua trinh bi ngap,
trong khi d06, peroxidase gia ting mot it trong giéng chéng chiu (Fukao et al,
2019).
1.2.1.3. Pdc diém vé gidi phdu

Trong diéu kién ngdp lut, oxi trong dat va trong ré cay bi giam, din dén
cac hoat dong trao doi chét bi han ché dang ké dé giup ciy ton tai va phat trién.
Do vay, luong md dan khi Aerenchyma va hang rao ROL (radial oxygen loss) &
ré cay dugc hinh thanh giup ngin chin oxi bi giam tir gbc cay (hinh 1.3). Mo
dan khi 1a mét dang té bao dic biét cua ré thuong hién di€n & nhitng loai thuc
vat séng ¢ vung dat ngap nudc va mot sb it loai trén can khi bi ngdp nudc
(Evans, 2003). O thuc vét c¢6 hai co ché dé hinh thanh mé dan khi (a) lysogenic
aerenchyma: té bao ving biéu bi ré sinh truong 16n dén mot mic do nao do roi
chét di dé lai mot khoang tréng, cac khoang tréng nay ndi lai voi nhau thanh dng
dan khi (b) schizogenic aerenchyma: duoc tao ra khi cc té bao trong ving biéu
bi ré tach rdi nhau ra ma khong thanh 1ap thém cac té bao mdi, hién tuong nay
gia ting “d0 réng” hay “dd xop” cia ré lam cho sy khuyéch tan khi xudng ré

mot cach hitu hiéu hon (Marschner, 1995).
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Aerenchyma Hang rao ROL
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Hinh 1 3. Co ché giai phiu ciia cay lia trong diéu kién ngap: sw hinh thanh
té bao aerenchyma va hang rao ROL (Jia et al, 2021)

Cung v6i Aerenchyma, su hinh thanh hang rao ROL ciing gop phan ting
hiéu qua van chuyén oxi tir chdi t6i r&. Hang rao ROL thudng hinh thanh & ré
ctia cac cdy chiu ngdp va co thé lam giam oxi bi mat trong qué trinh van chuyén
tir chdi toi chop ré, ddng thoi ngan can sy xAm nhédp cua cac doc to tir dat vao
cay. Cay lua sinh truong trong moi truong ngdp ung khong c6 oxi lam tang su
phat trién cta hang rao ROL & 1& phu (Colmer, 2003). R& phu dai thuc day su
tao thanh hang rao ROL va phat trién nhanh chéng trong vong 24 gior duédi diéu
kién khong khi bi giam, ré ngan tuy nhién cling hinh thanh cac hang rao bao vé
nhung chdm hon, thuong sau 48 gio. Cac axit hiru co trong dét tao boi cac vi
sinh vat yém khi trong diéu kién ngéap ciing gop phan thic day sy hinh thanh
hang rao ROL & ré lua.

1.2.2. Co ché di truyén ¢ cdc giai doan ngdp
1.2.2.1. Ngap hoan toan (ngap lii)

Trong giai doan nay mam la kha ning cua hat lta c6 thé chiu ngap ¢ giai
doan gieo sa. Hat ltia c6 thé nay mam duéi diéu kién ky khi & mot mirc d6 nhat
dinh, nhung qua trinh nay khong con duogc dién ra & dat bi ngap sau khi hat da

nay mam. Nay mam ky khi 13 kha ning cua hat c6 thé ndy mam trong diéu kién
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thiéu oxi, str dung ning luong bang trao doi chat hiém khi. Kiéu chiu ngip nay
thich nghi véi cac diéu kién ngap khac nhau, tuy nhién nhiéu giong laa rat man
cam voi diéu kién yém khi trong qua trinh ndy mam va sinh truéng sém cua
phoi (Ray et al, 2016). Kéo dai 14 mam giit vai trd quan trong dé hat tiép xuc véi
khong khi, ré phét trién vao thoi diém 14 mam nho 1én khong khi. Kiéu chiu
ngap nay dua trén su kéo dai 1a mam nhanh, tdc do nay mam nhanh, (¢ ché “gen
phan huy thanh té bao”, ting hoat dong amylase va ho hap ky khi (Barik et al,
2019; Mondal et al, 2020; Panda et al, 2017). Cac kiéu gen chiu ngdp dang nay
c6 kha ning thuy phan tinh bot dé chuyén héa duong thanh ning luong thong
qua qua trinh dudng phan va 1én men. Hai QTL AGI va AG2 lién két véi tinh
chiu ngap & giai doan nay mam dugc chuyén vao cdy laa, két hop véi tién xir 1y
hat bang cach ngam 0 trudc s& lam ting kha niang nay mam va sinh trudng cua
cay con (Mondal et al, 2020).

Chon giéng dé 1am ting kha ning chiu ngdp & giai doan nay mam va cay
con da dugc cac nha khoa hoc nghién ctru trong khoang ba thép ky qua (Barik ef
al, 2019). Tuy nhién, thanh coéng ctia huéng nghién ciru nay van con han ché do
nén di truyén phtic tap va phuong phap sang loc hiéu qua van chua c san. Mot
s6 QTLs da dugc xac dinh, 12 g4GI.2 trén nhiém sic thé s6 1, gAG3.1 trén
nhiém sic thé sb 3, g4G7.2 trén nhiém sic thé s6 7 va hai QTLs ¢AG9.1 va
gAG9.2 trén nhiém sic thé s6 9. Cac QTLs trén co thé mang lai 17,9% dén
33,5% sy khac biét vé kiéu hinh. QTL g4 G9.2 cho da hinh 16n nhét, viéc nhan
dong va xac dinh chic nang cua gen (OsTPP) ma hoa cho QTL ciling da dugc
thuc hién (Kretzschmar ef al, 2015), gen nay lién quan t&i qué trinh trao doi chat
cta trehalose-6-phosphate giup chuyén hoa tinh bot va kéo dai chdi nhanh trong
diéu kién yém khi, din dén kha niang chiu ngdp cia ciy trong giai doan nay
mam duoc ting cuong (Singh et al, 2017). QTL nay ciing di dugc chuyén vao
cac gidng lua c6 ning suit cao (Toledo et al, 2015). Mot s6 nghién ctru khac vé

1ap ban d6 QTL nay chu trong vao kha ning chiu ngap trong giai doan nay mam
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cia lua. QTL trong giai doan ndy mam ¢Sub8.I, c6 ngudn gbc tir Ciherang-
Subl, dugc xac dinh tir 1ap ban d6 quan thé con lai giita Ciherang-Subl va
IR10F365. Ciherang-Subl dugc hinh thanh tir cdp ctia Ciherang va IR64-Subl.
Bang phan tich thong tin trinh ti ctia Ciherang-Subl véi 2 cdy b me va so sanh
toan bd hé gen ciia cic giéng ndy véi hé gen tham chiéu Nipponbare va Minghui
63, két qua cho thdy ving ¢Sub8.1 c6 ngudn gbc chi yéu tir Ciherang, kém theo
doan duogc chén vao tir IR64-Subl va nguén khong xac dinh dugc (Liang et al,
2021).

Ngép hoan toan (ngdp lii), nghia la cay bi ngdp hoan toan trong thoi gian
ngan, khoang tir mot dén hai tuan, sau d6 ching c6 thé phuc hoi sau khi nudc
rt, 1a kiéu ngap pho bién nhat va gy thiét hai 16n nhét trong giai doan sinh
truong cua laa (Sasidharan et al, 2018 ; Biswajit et al, 2017). Dang ngap nay
cling thudng dugc coi 1a “ngap 1 va xay ra & ving dat triing c6 mua, bi 1i quét,
hay vung bi ngap bat ngd. Hau hét cac gidng lta khong c6 kha ning chiu ngap
hoan toan va bi thiét hai nghiém trong néu bi ngap hoan toan tir 3 ngay tré lén
do d6 duc cua nudc ngap (Afrin ef al, 2018 ; Azarin et al, 2017).

Co ché thich nghi véi hinh thirc ngap nay 1a cay trong s& han ché tich lity
cac chat gy doc ddi voi chung va chiu dung véi cac doc td nay. Cay lta chong
chiu dugc véi ngdp hoan toan 1a do bao tdn duoc nang luong nho han ché su kéo
dai cta ré, than va 14 dé cay tiép tuc ting truong sau khi giam mirc nudc (Ahmed
et al, 2013 ; Pradhan et al, 2015). Nhitng giéng lua nhu vay c6 kha ning chiu
dugc ngap ung tir 10 - 14 ngay.

Co ché phén tir ciia “ngap 10" duoc kiém soat bang gen SublA, hinh thanh
dé dap tmg ham luong ethylene ting cao, tich tu trong qua trinh bi ngap, dé kim
ham ca qué trinh san xuét ethylene va kha niang dap ung gibberellic acid (GA),
dan dén su tc ché kéo dai 10ng trong qua trinh bi ngdp chim. Kha ning dap tng
GA giam 1a do sy tich liy protein Della chiang han nhu slender ricel (SLR1),
thanh phan kim him sy dap tmg ciia GA (Fukao and Bailey-Serres, 2008). Gen
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SublA-1 1am ting ham luong brassinosteroid (BR) sau khi bi ngdp bing cach
diéu hoa phién ma cua gen tong hop BR, va diéu nay gay nén su tc ché GA do
chuyén héa enzyme bat hoat GA OsGA20x7 (Schmitz et al, 2013). Hon nita,
nghién ciu gan diy cho thdy SublA ngin chin qua trinh chuyén hoa
carbonhydrat va nito va kiém soat phan tmg ddi voi cac hoc mén diéu hoa sinh
truong & 14 trong diéu kién stress ngap (Alpuerto et al, 2022).

Kha ning chiu ngap hoan toan 1a mot tinh trang di truyén gitp cay lua
phuc hoi sau khi bi ngap hoan toan trong nuéc (10 - 14 ngay). Cay c6 thé séng
ma khéng can phai vuon 16ng. Rét it gidng lta cd truyén Viét Nam dugc ghi
nhan c¢6 kha ning nay. Mot trong nhitng ngudn gen lta chiu ngap noi tiéng 1a
gidng lua ban dia cia An Do voi tén goi FR13A (Septiningsih ef a/, 2013; Singh
et al, 2017). Gidng nay dugc cac nha chon gidng trén thé gidi str dung tir nhiing
nim 1970. Tuy nhién, co so di truyén cta tinh chéng chiu ngap van chua dugc
kham pha (Ahmed et al, 2013; Singh et al, 2017a). Hai nhom tac gia nghién ctru
doc lap sir dung cac dong tu thu tai t6 hop tir gidng FR13A dé 1ap ban dd di
truyén tinh chiu ngap. Két qua cac tic gia da tim ra duoc QTL Sub!, xuit phat
tir giong FR13A, nam trén nhiém sic thé s6 9 1a QTL chinh lién quan dén kha
nang chong chiu ngap hoan toan 2 - 3 tudn & cay lta (Perata, 2018; Singh et al,
2017a). QTL nay c6 ngudng phat hién (LOD) c6 ¥ nghia khoang 36 % va dong
gop 69 % su khac biét kiéu hinh tinh trang chiu ngap (Septiningsih et al, 2009;
Bin et al, 2016; Dixit et al, 2017). Mot s6 nghién ctru sau nay ciing khang dinh
rang QTL Subl déng gop 16n cho kha ning chiu ngap va cac QTLs khac dong
gbop dudi 30 % vao tinh trang chiu ngap (Gonzaga et al, 2016). QTL Subl da
duoc 1ap ban dd mot khoang dai 0,16 cM trén nhiém sic thé s6 9 béng 3000 con
lai thudc thé hé F2 (Xu et al, 2000). Trong hau hét cac trudng hop, chi thi indel
ARTS5 1a da dé lya chon ca thé mang QTL Subl (Septiningsih et al, 2009;
Iftekharuddaula et al, 2011). Su c6 mat cua cac chi thi SC3 hoac ARTS & gﬁn

nhu tit ca cac giéng c6 QTL Subl véi mot sd khac biét cu thé vé alen. Sau do,

23



vung QTL Subl da dugc cac tac gia tdch dong (clone) va chia thanh ba gen theo
yéu t6 dap ung ethylene gdm: SublA, SublB, va SublC (Perata, 2018;
Septiningsih et al, 2012; Sharma et al, 2018). Trong do, SublA dugc ching
minh 13 gen chil dao gitip cdy lta chéng chiu ngap hoan toan (Locke et al, 2018;
Perata, 2018). Ngoai ra, gen SublA con c6 tac dung lam ting su biéu hién cua
gen SLRI va SLRLI gy trc ché sy tong hop GA3 & ciy lta din dén giam kha
ning vuon 16ng va kéo dai cua choi trong diéu kién ngip (Fukao and Bailey-
Serres, 2008). Cho dén nay SC3 1a mét trong nhimg chi thi SSR theo chiéu xubi
cua gen SublA thuong dugc su dung (Iftekharuddaula et a/, 2011). Khao sat su
c6 mit ciia gen chiu ngp & cic giéng lua khic nhau cic nha nghién ctru thay
rang, gen SublB, SubIC cb & tit ca cac gibng lta trong O. sativa, con gen
SublA chi c6 & mot s6 giébng lua dia phuong chiu ngap va lua hoang O. nivara
va O. rufipogon (Fukao et al, 2009). Phan tich tién hoa siu dua trén gen SublA-
] va tinh trang chiu ngp hoan toan cta laa hoang di dugc thuc hién bang giai
trinh tu cdc gen lién quan dén SublA. Cac alen SublA-1 co mit trong mot cac
loai lba O. nivara va O. rufipogon, thuoc nhom gen AA, cung véi lua O. sativa
(Zhao et al, 2018). Dua vao sy phan b dia Iy ctia cac ngudn chira gen SublA-1,
cho thay SublA-1 c6 1& xuat phat tir Ganges Basin va sau d6 lién tiép lan ra cac
ving khac ciia Nam A (Pucciariello and Perata, 2013). Trong khi d6, SublA-1
khong phat hién trong céc loai lua dai chiu ngdp vdi hé gen CC (O. Rhizomatis
va O. eichingeri) va hé¢ gen CCDD (O. grandiglumis) (Okishio et al, 2015),
chtng to ring sy c6 mit cua SublA khong phu thudc vao co ché cua SublA
trong cac giéng lta. Co ché doc 1ap ctia SublA gdp phan vao chon gidng laa véi
kha ning chiu ngap tit.

Nghién ctru dé quy tu QTL/gen Subl chiu ngdp vao cac dong chiu han (c6
chtra ciac QTL chiu han) nham danh gia anh huong cua sy két hop cac QTL
trong viéc nang cao tinh trang hinh thai - sinh 1y va sy sdng sot cua ciy trong

diéu kién ngap. Nghién ctru ndy duoc thuc hién trén gidng IR64-Subl c6 QTL
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Subl va UKMS5 va UKM91 c6 cac QTL chiu han (¢DTYs). Két qua cac dong
chon tao ra cho thay co ty 1& séng sot cao hon tir 90 — 100 %, phan trim kéo dai
16ng thip hon va phan tram ctia chlorophyll it hon so véi IR64-Subl. Diéu nay
chtmg to su két hop cac QTL cho hiéu qua phu hop voéi ca strc sdng sot va cac
tinh trang hinh thai - sinh ly (Mohd Ikmal et a/, 2021).

1.2.2.2. Ngdp ung trung binh

Ngép ung da timg 1a mot van dé chinh cho viéc san xuat lua va dic biét o
cac ving triing, noi ma nudc Ung & cac canh ddng trong sudt ca vu san xuét va
can nudc trudce khi thu hoach (Singh ef al, 2017; Zhu et al, 2019).

Ngép Gng trung binh 14 khi muc nuéc trong khoang tir 20 dén 50 cm va
thoi gian ngap kéo dai trong khoang tir vai tuan dén vai thang (Kuanar et al,
2017; Oladosu et al, 2020). Khong giéng nhu ngdp hoan toan, it nhat 5% cua
cay laa ludén ludn duge duy tri & trén mit nudc. Kha ning song sét va sinh
trudng cua cdy khi bi ngdp trong diéu kién nay 1a trung binh, nén cac nghién ctru
chua tap trung nhiéu vao hinh thirc ngdp nay so véi cac hinh thirc ngip khac
(Kuanar et al, 2017; Panda et al, 2019).
1.2.2.3. Ngdp ung sdu

Ngép sau la khi myc nudce tich tu trong thoi gian lau hon va myc nudc
ngap tir 0,5 mét dén 4 mét. Lua bi ngdp sdu c6 kha nang thich nghi véi diéu kién
ngap bang cach kéo dai 1éng va 14 nhanh dé vuot 1én trén mit nude trong thoi
gian ngin, dé cay co6 thé quang hop va trao d6i khi. Lua trong trong cac khu vuc
ngap sdu nhu vay duoc coi 1a lta nuwdc ndi va véi muc nudce ting, ciy cling co
thé ting 25 cm moi ngay (Azarin et al, 2017; Singh et al, 2017) va c6 thé dat d6
cao toi da 5 mét dé tranh bi ngdp hoan toan.

Co ché thich ung cia ciy trong hinh thirc ngap ing trung binh hoat dong
tuong tu nhu ngdp Ung sdu, goi 1a co ché “thoat 13 hay “vuot 13" (escape

strategy). Trong co ché ndy ciy lua s& tranh tac dong tiéu cuc ctia ngap li bang
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cach van chuyén oxi tir than xudng ré nho cac khoang khong khi két ndi theo
chiéu doc hoidc cac mé dan khi (aerenchyma) (Iftekharuddaula ez al, 2015, Singh
et al, 2017). Oxi khuyéch tan qua cdc md dan khi téi mo phén sinh dinh cta ré
dé sir dung trong qua trinh ho hap. Dé ngan ngira su khuyéch tan oxi xuyén tim
t6i cac ving 18, mot hang rao day dic cac 16p té bao ngoai bién duoc hinh thanh
bén ngoai cdc mo dan khi. Theo mdt sé cac nha nghién ciru cho rang, cac 10p té
bao ndy con cb tac dung ngin can cac chit doc hai thAm nhap vao ré tir moi
truong dat yém khi (Voesenek and Bailey-Serres, 2013).

Céc giéng lia AC39416A, AC85, AC34280, Sabita, AC736 va AC443 1a
cac gidng c6 nang suit on dinh trong diéu kién ngap ung (Kuanar ef al, 2017).
Hai gen SNORKELI va SNORKEL? c6 chirc ning thuc ddy kéo dai 1ong bang
cach ting cuong sinh tong hop gibberellic acid, 3 duoc tach dong (Loreti and
Perata, 2020; Minami et al, 2018). Mot sb giéng laa c6 gen Subl dugc xac dinh
1a c6 kha ning chiu ngap tng (Kato et al, 2020). Mot sé nghién ctru tai NRRI
(Natural resources research Institute - Vién nghién ctru Tai nguyén thién nhién)
da sang loc 1005 bd gen dudi diéu kién ngdp ung va da xac dinh dugc 35 bd co
trén 75 % d6 6n dinh ning suat, 48 gidng c6 kha ning chéng chiu ngip trung
binh véi su 6n dinh ning suat trong khoang tir 50 — 75 %, va sd con lai 13 cac
gidng man cam véi diéu kién ngap Gng (Sarkar ez al, 2017).

Cac gen c6 kha ning nhan doi dugc phan loai 1a nhan t6 kéo dai (ef! va
ef2), kich thich kéo dai 16ng. Gan day, Kuroha va cs, (2017) da sir dung phuong
phap 1ap ban d6 eQTL (expression QTL) toan bo hé gen dua trén 85 c4 thé RIL
cua cap lai gitra “Taichung 65” va “Bhadua”, xac dinh duoc 10.047 eQTL, chu
yéu & NST sd 1, 4 va 12. Mot s6 QTL lién két véi tinh trang ning suat va cac

tinh trang ndng hoc quan trong khéc trong diéu kién ngap ung s& dugc danh gia
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thém nhu 12 muc tiéu cho céc nghién ctru phan tir va chon giéng phan tir (Singh
etal,2017).
1.2.2.4. Ngap xen ké

Mot sb gidng laa c6 kha ning thich tng dugc ca 1i quét trong giai doan
sinh trudng cia cdy va ngip tng 1én dén 80 cm vao cudi vu, ching han nhu
gidng Khao Tah Haeng 17 va Leuang Pratew 123. Ving bi ngip ca hai hinh
thire trén goi 1a ngdp xen k&, nhu ving dam 13y ven bién, noi d6 thuy triéu 1én
xudng trong ngay 1am cay lta bi ngap lac triéu cudng. Pic diém chinh gitip cay
lua chiu ngap loai nay la do cay co chiéu cao 16n (150 - 180 cm), chiu dugc do
sdu cua nudc 1én dén 80 cm. Tuy nhién, nhom gidng nay lai khéng co dic tinh
kéo dai 16ng, tinh trang nay 1a quan trong d6i véi cdy trong & ving triing nhung
bat loi khi cdy bi ngap lii trong thoi gian ngan (Puckridge, 2001).

1.3. PHUONG PHAP CHON GIONG BANG CHI THI PHAN TU KET
HQP LAI TRO LAI (MABC) VA UNG DUNG TRONG CHON GIONG
CAY TRONG

1.3.1. Chi thi phan twe (CTPT)

Dé phan biét cac ca thé khac nhau cua cing mot loai, ngudi ta thudng
dung chi thi di truyén. Chi thi di truyén 1a bt ky tinh trang, dic diém hay thudc
tinh ndo, néu chung hoi di hai diéu kién: 1) C6 thé di truyén lai cho cac thé hé
sau; 2) Co thé st dung dugc dé danh gia, so sanh, phan bi¢t cac ca thé, quﬁn thé
hay nhém cac quan thé. Chi thi di truyén rat hitu ich trong viéc nghién ctu su
thira ké nhitng ddu hiéu di truyén va su bién doi cta ching trong quan thé. Vi
thé ching dugc sir dung trong nhan dang ca thé, da dang di truyén, phan loai
hoc, ban d6 di truyén... Pic biét nhiing chi thi lién quan dén tinh trang nong
sinh hoc c6 101 cho con ngudi dugc st dung nhu phuong tién trg giap dic luc
cho cong tac chon gidng cdy trong.

Chi thi di truyén phan loai thanh 3 nhom: chi thi hinh thdi, chi thi sinh
hoa va chi thi phan tr (CTPT) ADN. CTPT ADN la nhimng chi thi c6 ban chét
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1a da hinh. Cac loai CTPT hién nay gdm c6: chi thi RFLP (Restriction fragment
length polymorphism - Pa hinh chiéu dai manh phan cit giéi han); chi thi
RAPD (Randomly Amplified Polymorphic ADNs - Pa hinh cac doan ADN
khuyéch dai ngiu nhién); chi thi AFLP (Amplified Fragment Length
Polymorphism - Pa hinh chiéu dai cac doan ADN nhan ban chon loc); chi thi
STS (Sequence Tagged Site - Xac dinh vi tri trinh tu da dugc danh déu); chi thi RGA
(Resistance Gene Analog - Ving tuong dong gen khang); chi thi SNPs (Single
nucleotide polymorphism - Pa hinh cuta cac nucleotit don) va chi thi SSR (Simple
Sequence Repeats - Su 1ap lai cua trinh tu don gian).

SSR 1a chi thi khuyéch dai cac doan 13p lai don gian hay con goi la vi vé
tinh (Microsatellites). Vi v€ tinh 1a nhitng doan ADN 1ap lai mot cach co trat tu,
gém nhiing don vi 13p lai tir 2 - 6 nucleotide, theo kiéu lap lai ngén va vai chuc
lan. Uu diém cia chi thi SSR 1a d& thyc hién, it ton kém. SSR 14 chi thi dong
tro1 c6 kha nang phat hi¢n da hinh rit cao va dic trung cho loai. Chi thi SSR
chinh x4c va hitu hiéu trong nghién ctru da dang di truyén, phan loai cac giong
vat nudi, cay trong khac nhau trong cing mot loai dong vat hay thuc vat. Nguoi
ta st dung chi thi SSR trong phan tich hé gen dé chon gidng, xay dung ban dd
lién két gen, chon loc tinh khang bénh, nghién ctru mot s6 tinh trang lién quan
dén nang suét cay tré)ng, cac bénh hai va st dung trong viéc phan dinh sy sai
khac gitta cac giéng trong cing mot loai phu do kha nang cho phép danh gia
muc do alen thudoc mot locut.

1.3.2. Phwong phdp chon giong MABC

MABC, phuong phap chon giéng nho chi thi phan tir két hop lai tro lai
dugc st dung rong rdi trong nhitng nim gan diy va di mang lai nhiéu thanh
cong trong chon tao gidng cdy trong. Muc dich cia MABC 14 chuyén mdt hoic
mot vai gen/QTL quan tdm tir mot ngudn vat lidu di truyén vao cac dong/giong
cay trong wu tu dé cai tién tinh trang muc tiéu (Neeraja et al, 2007). Khong

gidng phuong phép lai trd lai truyén thong, MABC duogc dua trén cac chi thi
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ADN c6 mdi quan hé hoic lién két voi gen/QTL quan tam thay vi chi danh gia
kiéu hinh tinh trang muc tiéu nhu phuong phép lai trd lai truyén théng. Hiéu qua
cia MABC phu thudc vao mot s6 yéu t6 nhu kich thudc quan thé ctia mdi thé hé
lai tr& lai, mdi lién quan giira gen - chi thi hodc khoang cach giita chi thi véi
locus muc tiéu, sd lugng chi thi dugc st dung ddi véi tinh trang nghién ctru va
nén di truyén cdy nhan gen va lién két theo chiéu huéng khong mong mudn

(Wang et al, 2005).
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Hinh 1 4. So' d6 cho chon giéng bing phwong phap MABC
Chu thich: M3 va M4 la cac chi thi cho chon loc dwong (possitive selection),
con goi la chon loc gen dich. M1, M2, M5 va M6 la cdc chi thi lién két cho chon
loc ém tinh (negative selection), ding d@é chon loc ving lién ké trén NST, nhiing

ving lién két véi gen dich.
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Duya trén nghién ciru md phong cua 1.000 1an nhac lai, mot nghién ciu
MABC dién hinh trong do cac ca thé di hop tir dugc chon loc cho gen muc tiéu
& mdi thé hé, hai chi thi can bién trén NST muc tiéu cho chon loc tai to hop, moi
chi thi dinh vi khoang cach 2 ¢cM tir locus muc tiéu va ba chi thi trén mdi NST
cho chon loc nén di truyén (Hospital, 2003).

Hé gen cdy nhan gen c6 thé nhanh chong két hop chon loc gen muc tiéu
va chon loc nén di truyén két hop bang phuong phap lai trd lai truyén théng
(Hasan et al, 2015). Do viy, st dung chi thi phan tir trong chon gidng co thé tiét
kiém duogc thoi gian, cong stc hon so v6i phuong phap chon giéng truyén thong
(Collard and Mackill, 2008; Collard et al, 2005).

Viéc tmg dung phuong phap MABC trong nghién ctru chon tao giéng 1a
rat hiéu qua va ngay cang dugc uing dung rong rdi v6i nhimg vu diém sau: ting
hiéu qua sang loc trong cac chuong trinh chon gidng khi chon loc ngay tir giai
doan cdy non, tham chi ca trong giai doan nidy mam; ting kha ning sang loc
nhimg tinh trang ma viéc danh gid chung thudng kho khin, dit tién, ton thoi
gian khi sang loc bang hinh thai; c6 kha ning phan biét trang thai dong hop tir
hay di hop tir ctia nhiéu locus trong cing mot thé hé; c6 kha ning chon loc déng
thoi vai dic tinh trong cung mot thoi gian; c6 thé chon loc ngay ¢ thoi ky cay
non, trude khi gieo trong, chon ngay & thé hé phan ly F, hoic F5 do d6 tiét kiém
thoi gian va ngudn luc trong qua trinh chon loc. MABC phat trién tiém ning cua
lai tr¢ lai trong nghién ctru va ing dung viéc dua gen quy tur cac loai hoang dai
vao cdy trong, hay trong viéc chuyén locut gen quy dinh tinh trang di truyén sb
luong (QTL) hay gen vao giéng méi va rat ngan qué trinh chon loc (Collard et
al, 2005; Hasan et al, 2015; Toojinda et al, 2005). Phuong phap chon giong
MABC 1a hét strc quan trong, hd trg cho chon gidng truyén théng va quyét dinh
su thanh cong trong qué trinh chon tao giéng (Collard et al, 2005).
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1.3.3. Ung dung CTPT trong chon tao giong cdy trong trén thé gii

Xac dinh CTPT lién két QTL/gen va l1ap ban dd6 QTL/gen la mdt trong
nhitng Umg dung quan trong cua CTPT. Sy ra doi cua hang loat cac ky thuat
CTPT da cho phép xéac dinh nhitng QTL lién két dén céc tinh trang nong sinh
hoc, yéu t6 ciu thanh ning suat. ..

Gen OsPPKLI, quy dinh chiéu dai hat duoc lai chuyén va tmg dung MAS
vao dong 93 - 11. Trong diéu kién dong rudng, dong NIL mang alen ggl3 biéu
hién ning sut cao hon 16,20 %, trong d6 phan chénh tir chiéu dai hat 1a 19,68
%, d0 rong hat 1a 1,15 % va chiéu dai bong 1a 11,7 % (Zhang et al, 2012). Ando
va cong su, (2008) da phat trién dugc dong lua mang 2 QTL chinh, gSBNI (phat
trién s6 nhanh so cdp trén NST sb 1) va gPBNG (phat trién nhanh chinh trén
NST s6 6). Dong mang QTL ndy c6 sb hat ting dang ké so voi ddi chimg. Dong
quy tu gen, NIL (¢gHD8+ GS3), cho ning suit tiém nang, hat dai hon, thoi gian
sinh trudng sém hon so véi gidng Zhengshan 97. Dong NIL (¢HD7+ GS3+gHD
6.1) tang ning suat va kich thudc, nhung giam thoi gian sinh truéng (Ando et al,
2008). Phuong phap chon giéng dwa vao chi thi phan tir va lai tr& lai MABC
hién dang dugc st dung rong rii trong cac chuong trinh chon gidng thuc vat dé
phat trién cac dong giébng mai, dic biét 1a ¢ cay laa. Phuong phap két hop mot
gen mong mudn vao gidng la vu ta co kha ning thich tng cao, giam dang ké
thoi gian chon giéng (Hasan et al, 2015; Steele et al, 2006). Nhiéu giong laa
thom, chat luong, khang tac nhan sinh hoc va phi sinh hoc, nang suét cao da
dugc phat trién & cac qudc gia trong laa thong qua phuong phap MABC (Cheng
et al, 2017; Dokku et al, 2013; Hasan et al, 2016; Iftekharuddaula ef al, 2012;
Neeraja et al, 2007; Tanweer et al, 2015; Vu Thi Thu Hien, 2012).

i véi tinh trang chiu han, ba QTL lién quan dén tinh chiu han tr dong
laa nuong japonica CT9993 dang gen (NIL) duoc chuyén vao giéng indica
IR20 bing MABC (Suji et al, 2012). Tinh chiu han va ning suét hat cta cac

dong dang gen dugc danh gia trong di€u kién tudi ti€u va dicu ki€n nudc troi so
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v6i gibng IR20. Két qua da chon dugc hai dong NIL 3 va 2 QTL, c¢6 do day,
chiéu dai va khdi luong ré 16n hon gidng ddi chimg gbc IR20 (Dixit et al, 2017;
Lata and Prasad, 2011). Bang phuong phap MABC, ba QTL quy dinh tinh trang
chiu han ¢ ré ciing duoc chuyén thanh cong vao gibng KMDL105 caa Thai Lan.

Gan déy, bang phuong phap MABC, QTL/gen quy dinh tinh trang ting
chiéu dai r& (DRO1, DR02) d3 duoc phan 14p va nhan ban thanh cong tir gidng
Kinandang Patong ngudn géc An P9 va dugc lai chuyén vao giéng lua IR64,
cho ning suat 6n dinh trong diéu kién kho han (Uga et al, 2013).

Thong qua MABC, gen Pup! chiu phosphorus di chuyén vao 2 gidng lua
canh tac va 3 giéng lua nuong ¢ Indonesia. Budc dau danh gia kiéu hinh cia
dong lai chuyén cho thiy Pupl hoat dong hiéu qua trong nén di truyén va moi
truong khac nhau va cé tiém ning ting nang suat dang ké trong diéu kién dong
rudng (Chin et al, 2011; Theivanayagam ef al, 2018).

Phuong phap MABC da dugc str dung dé chon loc 1ua thom. Chi thi STS
RG28 lién két chit vai locus quy dinh tinh trang thom dugc nhan biét trén NST
s6 8 & khoang cach di truyén 4,5 cM. STS RG28 d3 duogc phat trién va sir dung
nhu mét chi thi dé sang loc va nhan biét cac giéng lta thom va khong thom
mang lai nhiéu thanh cong, chuyén dugc gen thom vao mdt s6 uu ti bang
MABC (Bradbury et al, 2005).

1.3.4. Ung dung CTPT trong chon tao giong cdy trong ¢ Viét Nam

Trong nhimg nim gan ddy, di c6 nhiéu nghién ctru tng dung CTPT trong
chon tao gibéng cay trong dugc ap dung thanh cong tai Viét Nam.

Ung dung trong chon giong khdng bénh bac Id: bénh bac 1a 1a mot trong
nhitng bénh hai phd bién, giy thiét hai ning suit ning né nhat & nudc ta. Nghién
cru cia Nguyén Van Giang (2015) da chon tao thanh cong 03 giéng lua nép
khang bénh bac 14 NV2, NV3, NV4 ¢ chit luong cao bang cong nghé chon
giéng nho CTPT va nhiéu giéng lGa trién vong khac dang dugc khao nghiém

quéc gia va thir nghiém tai cac vang sinh thai. Tac gia V& Thi Minh Tuyén da
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thanh cong trong viéc chuyén dong thoi 2 - 3 gen khang bac 14 (Xa4, Xa7 va Xa
21) vao giéng lta Bic thom sb 7 va modt sé gidng laa chi luc khac. Cac
dong/gidng trién vong DT66, DTS2, DT86 mang tir 1 - 3 gen khang bac 14 chinh
hién dang duoc tréng thir nghiém tai Ha Nam, Hai Duong, Thai Binh va Ha
Noi... Dua trén cac ban do gen da cong bd, cac tac gia da sir dung cac chi thi
lién két v6i cac gen khang bénh bac 14 Xa4, xa5, Xa7, Xa2l phuc vu cho cac
chuong trinh chon gidng trong nudc (V& Thi Minh Tuyén va cs, 2015, 2019).

Ung dung trong chon giong khdng rdy ndu: nghién ctru dau tién cua Vién
nghién ctru lta DPBSCL va Vién Khoa hoc k§y thuat Nong nghiép Mién Nam vé
phan tich di truyén tinh khang rdy nau cia giong lia hoang nhod CTPT da xéc
dinh duoc hai gen méi khang riy nau & mot loai laa dai (O. officinalis) dinh vi
trén NST s6 3 va s6 7 lién két v6i 2 chi thi twong timg 1a RM168 va RM18. Tac
gia Luu Thi Ngoc Huyén (2003), d3 1ap ban do chi tiét gen khang ray ndu BphZ
va ung dung cac CTPT lién két gen khang trong chon tao cac dong lua khang
rdy nau trién vong, mang 02 gen khang rdy nau Bph3 va BphZ, trong s6 d6 co
gidng OM6701 khang hiéu qua riy nau, thich hop cho PBSCL va gibng KR1
thé hién khang voi nhiéu biotype rdy nau ddc tinh cao va thich hgp cho PBSH.
Ngoai ra, tac gid Nguyén Thi Lang va cac nha khoa hoc IRRI d3 thanh cong
trong viéc lap ban dd gen khang Bphl0 - 1 khang cao dbi v6i quan thé ray nau &
DBSCL (Nguyén Thi Lang, 2002).

Ung dung trong chon giong khdng bénh dao 6n: nghién ctru xac dinh gen
kiém soat tinh trang khang dao on & lta bang ky thuat AFLP, SSR di duoc
nhiéu nha khoa hoc trong nudc quan tdm va nghién ctru. Tac gia Pham Vin Du
va cs (2014) di xac dinh duoc cac chi thi phén tir lién két véi cac gen khang dao
én Pil, Pi5(t), Piz va Pik-m, ung dung thanh cong trong chon tao giéng lua
khang bénh, tao ra 3 giéng lua khang bénh dao 6n NBO1, OM 10503-1 va OM
10511. Tac gia Nguyén Thi Thanh Nga ciing dd chon tao thanh coéng ba gidng
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laa NBT1, NBK va NBF mang gen khang dao 6n Pi-k cho PBSH bing CTPT.
Céac dong/gidng lta dang duoc khao nghiém san xuét & cac dia phuong trén ca
nuéc (Lé Huy Ham, 2015). Chi thi SSR ciing da duoc tac gia Ld Tuan Nghia va
cs (2011) ting dung dé tao gidng lia khang bénh dao on, ning suit, chat lugng
cao.

Ung dung trong chon giéng ting ndng sudt va cdi tién chdt lwong gao:
QTL/gen ting s hat trén bong di duoc lai chuyén thanh cong vao cac giéng laa
phd bién & Viét Nam nhu: KD18, NPT1 biang MAS va MABC, nhd d6 ning
suat ting dugc tir 15 — 20 % so véi giéng gdc (Nguyén Thi Thay Anh va cs,
2017). Tac gia Duong Xuan Tu da xdy dung thanh cong quy trinh chon tao
gidng 1aa thom bang chi thi phan tir, xac dinh chi thi ADBH?2 lién két chat véi
gen fgr nam trén NST s6 8 qui dinh tong hop chat 2Aps 1a chat tao mui thom &
hau hét cac giéng lua thom hién nay. Tac gia da tng dung CTPT lién két trong
chon tao dugc 02 gidng la thom c6 chat lugng cao, ning suat va c6 kha ning
chdng chiu phat trién tt trén dong rudng, trong d6 giéong HDT10 da duoc trién
khai san xuat thir nghiém thanh cong & nhiéu tinh thanh trong ca nudc (Duong
Xuan T va cs, 2018).

Ung dung trong cdi tién tinh chiu mén & lia: L3 Tuan Nghia va cs da l1ap
ban d6 QTL khang min ciing dugc xdy dyng thanh cong voi tong chiéu dai
1.797,6 cM; khoang céach gifra 02 chi thi 1a 9,4 cM va xac dinh dugc 03 chi thi
thi RM 127, RM10825 va RM8094 lién két chat véi gen/QTL, quy dinh tinh chiu
man voi khoang cach < 5 ¢cM. Dua vao chi thi lién két gen do, tac gia da chon
tao duoc 02 giéng lta M4 va M15 c¢6 kha nang chiu mdn cao dat muc diém 1,
nang suat trung binh dat 6,5 tin/ha. T4c gia Bui Chi Biru di s dung 30 SSR
marker dé 1ap ban do gen cho tinh chéng chiu min cta quan thé F; gom 257 ca

thé phén ly, phat trién tir to hop lai IR28/Ddc Phung. Céc tac gia da xac dinh chi
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thi RM223 lién két vai gen chéng chiu man véi khoang cach 6,3 cM trén NST
s6 8 (Bui Chi Biru va cs, 2000). Tac gia Nguyén Thi Lang d3 béo céo chi thi
OSR1 va RM315 lién két v6i QTL chiu mén ¢ laa, dinh vi trén NST s 1, chi thi
RM223 lién két voi gen chéng chiu min véi khoang cach di truyén 1a 6,3 ctM
trén NST sd 8 (Nguyén Thi Lang va cs, 2001). Dya trén ban d6 QTL Saltol quy
dinh tinh chiu man trén laa, Déng Thi Kim Cuc va cong sy (2013) da st dung
chi thi lién két QTL chiu man Saltol tix nguén vat li€u cho gen la FL478 vao
gidng lua Bic thom 7. Ung dung CTPT, Péng Thi Kim Cic di xac dinh duoc
hai ca thé IL30 va IL32 c6 nén di truyén cia giéng me cao nhat dat 99,3% va
100% & thé hé BC3F1. Dong Béc thom 7-Saltol duoc tao ra & thé hé BC3F4 ¢o
kha ning chiu min tuong duong véi gidng bd FL478.

Ung dung trong chon tao giong hia chiu han, chiu néng: tac gia Nguyén
Thi Lang dd tao duoc 18 dong/gidng lta chiu han, c¢6 ning sudt cao bing
phuong phap chon gidng nhd CTPT. Ban dd QTL voi cac CTPT trai déu trén 12
NST voi do dai 2.553,70 cM, khoang cach trung binh gitta 2 chi thi. Dy 4n da
tao duoc 02 gidbng OM6162 va OM7347 da dugc cong nhén 14 gidng chinh thirc,
dat nang suat cao 6 - 7 tin trong diéu kién kho han. Tac gia Hoang Ba Tién da
xdy dung thanh cong ban d6 QTL tinh chiu han & la véi chiéu dai tong sd
1.515,5 cM, khoang cach gitra 2 chi thi 9,92 cM. Tac gia cling da xac dinh dugc
02 chi thi lién két voi gen chiu han véi khoang céc lién két 2,5 - 5,0 cM va ung
dung CTPT da chon tao dugc 02 dong lua chiu han cho céc tinh phia Bic ¢
nang suat trung binh dat 4,5 - 5,0 tan/ha; Tac gia Bui Chi Biru da xay dung duogc
ban dd QTL véi chiéu dai trén 1.500 cM va tmg dung chon tao thanh coéng 01
gidng lua chiu néng va phét trién 04 dong lua chiu han (Bui Chi Biu va cs,

2015).
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1.4. NHUNG NGHIEN CUU UNG DUNG CHI THI PHAN TU TRONG
CHON TAO GIONG LUA CHIU NGAP

1.4.1. Nhitng nghién civu irng dung CTPT trong chon tao giong chiu ngdp
trén thé gici

Nhiéu nha nghién ctru cho rang, dé nang cao hiéu qua ctia chuong trinh
chon giéng chiu ngap bang CTPT, ching ta can phai kiém soat tot su hién dién
ctia locus Sub! thong qua viéc xac dinh ADN da hinh cta giong mudn céi tién
va gidng cho gen ngay tai chinh vi tri locut Sub/ va ving xung quanh né (Singh
et al, 2009; Xu et al, 2006; Xu et al, 2000). Viéc st dung CTPT dé quy tu gen
SublA vao cac giong pho bién giup cac nha chon giéng rat ngan thoi gian cai
tién tinh chiu ngdp cua gidng ma khong 1am anh huong t6i ning sudt va chat
lugng cua giéng (Pradhan et al, 2015; Septiningsih et al, 2009; Singh et al,
2010; Tran Dang Khanh, 2013).

IRRI d4 lap ban dd QTL lién két v&i tinh trang chiu ngap (Subl) nim trén
nhiém sic thé s6 9 va da thanh cong dua vao 6 gidng lua cho ving ngdp bang
phuong phéap chon gidng MABC. Tur vat liéu cho gen 13 FR13A, IR40931 va
IR49830, sau giong lua duoc chuyén gen Subl 13 nhitng gibng pho bién duoc
néng dan trong & Nam va Dong Nam chau A: Swarna, Sambha Mahsuri, IR64,
BR11, TDKI va CR1009, nhitng gidng nay di duoc trong véi dién tich trén
triéu ha, dat ning suét tir 1 - 3,5 tdn/ha trong diéu kién ngap hoan toan trong giai
doan lha con géi (Dar et al, 2013; Iftekharuddaula er al, 2016; Neeraja et al,
2007; Afrin et al, 2018; Hasan et al, 2016).

Neeraja va cong su (2007) di thanh cong trong viéc chuyén gen Subl vao
gidng lua trong dai trd Swarna (gidng khong c6 gen chiu ngip), két qua cho thay
& thé hé con lai BC3F2, dong nay da biéu hién kha ning chiu ngap hoan toan tir
1 - 2 tuan ¢ giai doan laa con gai. Tuong tu, ciing theo Septiningsil va cong su
(2009) gen chiu ngap Sub! di ting dang ké kha ning chiu ngip ¢ phan lon cac

giong lta siéu nhay cam.
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Gan day, thém cac gibng méi c¢6 quy tu duge gen Subl dé nang cao kha
nang chiu ngap cua ciy laa. Cac gidng méi tao dugc 1a: Cr1009-Subl, Gayatri-
Subl, Sarala-Subl, Varshadhan-Sub 1, Pooja-Subl, Pratikshya-Subl (Toojinda et
al, 2005; Sarkar et al, 2017). Cac dong mang gen Subl Ciherang va PSB Rc 18-
Sub]l lai tiép tuc tr& thanh ngudn cho gen, tao ra cac ngudn mang gen chiu ngap
Subl & thé hé tht 2. Cay mang QTL/gen Subl hoat dong hiéu qua trong cac moi
truong va cac nén di truyén khac nhau, dién hinh nhu giéng lia méi Swarna-
Subl di dugc thir nghiém thanh cong trén dong rudng véi ning suat trung binh
dat 5 - 6 tan trong diéu kién khong bi anh huong ngap. Tuy nhién, trong diéu
kién ngap, tuy thudc vao diéu kién dong chay va thoi gian ngdp véi mic cay
song so6t va phuc hdi khoang 80 %, thi chi cho ning suat khoang tir 1 - 3 tAn/ha
(Das et al, 2009; Xu et al, 2014). Nhom nghién ctru tai IRRI da chon tao va
phong thich mot sé gidng mang QTL/gen Subl & 6 qubc gia gom 4 giéng &
Indonesia, 2 gidng & Nepal, 1 giébng & Mién Dién, 2 giébng & An d6 va 2 giéng &
Bangladesh va 2 giong ¢ Philipine. Tai Indonexia, trong hai nim nguoi ta di
chuyén thanh cong gen Sub! vao hai gibng laa Ceherang va PSB RC18 bang
phuong phidp MABC (Septiningsih ef al, 2015).

1.4.2. Nhitng nghién civu irng dung CTPT trong chon tao giong liia chiu ngdp
o Viét Nam

Két qua nghién ctru cia mot sb tac gia khac ciing da khang dinh tinh wu
viét va tiém ning ctia phuwong phap chon gibng MABC trong chon tao gidng lua
& Viét Nam. Nhimng hiéu biét vé co ché chong chiu cho ting ddi twong con qua
han ché. Chinh vi vdy, dén khoang dau nhitng nam 1990, chua c6 gidng lta nao
thie sy chong chiu ngap hoan toan, ngoai trir mot sé gidng 1aa ndi von 13 nhing
gidng lta co truyén cua Viét Nam 1a gibng Mong Chim va Nép Van. Hai giong
nay duoc thu thap tai Thuan Hai va Déng Nai trén vung canh tac lua nudce troi,
thuong bi ngdp dot ngdt trong mua 11, thoi gian ngdp tr 7 - 10 ngay. Nam 2011,
Nguyén Thi Lang va cong su nhd s dung CTPT va phuong phép lai tré lai
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(MABC) di tao ra dugc cac dong trién vong trong quan thé phan ly cta t6 hop
lai OM1490/IR64-Subl (nhd chi thi phan tr RM23850 lién két chat voi gen
Subl). Pa hinh dugc ghi nhan vai kich thudce phan tir cua doan bang vach ADN
gidng nhiém OM1490 va doan bang vach ADN giéng chdng chiu IR64-Subl 1a
240 bp va 230 bp. C6 10 dong (dugc danh s6 10, 11, 12, 13, 14, 15, 16, 17, 18,
va 19) budc dau thir nghiém cho ty 18 sdng sot cao (90 — 99 %) sau 2 tuan ngap.

Tac gia Ta Hong Linh va cong sy (2013) dd budc dau thanh cong trong
viéc quy tu gen Sub! vao gidng lta Bic thom 7 (BT7) va OM6976 khi st dung
nguén vat liéu cho gen la giéng laa IR64-Subl. Cac thé hé BC,F,, BC,F,, BC;sF,
duoc sang loc béng CTPT lién két gen Subl va cac chi thi da hinh trén toan hé
gen, qua d6 xac dinh duoc cac ca thé mang gen Subl va co nén di truyén cua
giéng me cao nhat lam vat liéu chon tao giéng, & thé hé BC2F1 BT7-Subl dat
89,8% va OM6976-Subl1 dat 82 %.

Tac gia Luu Minh Cuc ef al, (2012) di budc dau quy tu gen Subl vao
gidng laa AS996, sir dung ngudn vat liéu cho gen la giéng lta IR64-Subl. Két
qua la sau khi chon loc béng 53 chi thi phan tir trong 3 thé hé lai tré lai BC,Fy,
BC,F,, BCsF,, da chon duogc ca thé BCsF, 1a P422-14-177 mang Xép xi 100%
nén di truyén cua gidéng nhan gen khang 1a AS996, ngoai trir doan gen Sub! dai
0,3 cM (Cuc et al, 2012) c6 thé dung 1am vat liéu trong chon gibng.

Tac gia Luu Thi Ngoc Huyén va cong su (2014) di danh gid mot sd dong
AS996 chiu ngap tai Bac Liéu vu Hé Thu va Thu Pong nam 2013. Két qua
nghién ctru danh gia kha nang sinh truéng, phat trién, cac yéu td cau thanh ning
suit va ning suat, da chon duoc 3 dong C7, C10, C13 & thé hé BC3F6 c6 trién
vong phat trién tt trén vung d4t nhiém min tai Bac Liéu. Nghién ctru thanh loc
80 dong trong 10 ngay ngap hoan toan da chon dugc 23 dong c6 kha nang chiu
ngap tuong duong gidong IR64-Subl lam vat liéu cho cac nghién ciu tiép theo

(Luu Thi Ngoc Huyén va cs, 2014).
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Tac gia Pao Van Khai (2019) da tién hanh lai tao giita giéng lta PSB-
Rc68-Subl va giéng KD18 (nhan gen), thuc hién va chon loc bang phuong phap
MABC. Két qua ¢ thé hé BC;F; di xac dinh dugc ca thé s6 42 mang 99,5% nén
di truyén cua giéng laa nhan gen KD18 va mang gen Subl. Ca thé nay tiép tuc
duoc st dung dé phat trién quﬁn thé BC;F,, BC5F; va chon dong KD18-Subl
mang gen Subl & trang thai dong hop tir, cudi cing da tao ra gidng lta Khang
Dan 18 chiu ngip (duoc dit tén méi 1a SHPT2) bang phuong phap MABC
Gidng SHPT2 c6 dic diém noéng sinh hoc, ning suit, chat lugng va kha ning
chéng chiu sau bénh hai tuong tu giéng Khang Dan 18, dic biét c6 kha nang
chiu ngap 10 ngay trong diéu kién ngap hoan toan, di duoc khao nghiém va
cong nhan san xuét thir ndim 2017. Két qua trén chung t6, QTL/gen lai duoc
chuyén d3 hoat dong hiéu qua trong diéu kién tc ché dé ting cuong kha ning
chdng chiu véi diéu kién ngoai canh (Pao Vian Khoi va cs, 2019).

1.5. KET LUAN RUT RA TU PHAN TONG QUAN

Két qua nghién ctru tng dung CTPT trong chon tao gidng la chiu ngap
trén thé giéi va Viét Nam cho thay, phuong phép chon gibng MABC di duoc
g dung thanh cong & Vién nghién ciru lua qudc té IRRI va mot sé nude. Cac
gidng mang gen Subl do IRRI tao ra tiép tuc lam vat liéu cho gen Sub! trong
cac nghién ctiru chon tao giéng thé hé thtr 2 ciia cac chwong trinh chon gidng
MABC ¢ Indonesia va Viét Nam. Tuy nhién, céac két qua dat dugc 1a tao ra cac
dong vat liéu/gidng chiu ngap & cac mirc d6 khac nhau. Cho dén nay, méi chi co
gidng SHPT?2 chiu ngdp mang gen Subl, chon tao tir gidng lta Khang dan 18,
duoc cong nhan dua vao san xuit & Viét Nam (Pao Van Khdéi, 2019). Hau hét
cac két qua khac méi chi ghi nhan & mtc thanh céng ban dau trong viéc lai
chuyén va kiém tra sy c6 mat cta locut gen Subl trong cac dong, tao ngudn vat
liéu chon gidng hay cac dong trién vong (Septiningsih et al, 2015; Ta Hong
Linh, 2012; Cuc ef al, 2012, Luu Thi Ngoc Huyén va cs, 2014). Dic biét, gidng

AS996 cling da dugc nhom tac gia Cuc et al, (2012), st dung lam vat liéu nhén
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gen Subl trong nghién ctru lai chuyén locut gen chiu ngp Sub! tir gibng laa
[R64-Subl sang giéng lta AS996. Tuy nhién nhom tic gia chi sir dung 53 chi
thi phan tr dé sang loc nén gen AS996 va gen Subl, cac cong bd, két qua méi
dung lai & muc chon ra dugc cac dong vat liéu phuc vu cho chon giéng.

Nhu vdy, cic cong trinh trén thé gidi cling da chi ra rang, phuong phap
chon gibng MABC hién nay dang 1a mét trong nhimg phuong phap hiéu qua
nhat trong viéc cai tién giong véi tinh trang mong mudn thong qua tich hop gen
muc tiéu tir giéng cho gen. Viéc phat trién cac giéng lta thich tmg rong, dap tmg
v6i nhitng thay d6i vé cac diéu kién bat loi sinh hoc va phi sinh hoc gia ting do
bién d6i khi hau 13 can thiét. Cac nghién ciru vé cai tién giéng laa trén thé gidi
cling nhu trong nude ludn hudng dén diéu d6. Thyc té nhitng nim gan day cho
thay, ngap Gng dang 1a mot trong nhitng thach thirc hang dau va nghiém trong
nhat hién nay d6i v6i nganh san xuat lta ¢ Viét Nam. Do vay, cai tién va nang
cao tinh chju ngdp cua cic giéng lua phd bién ngoai san xuét tai cac tinh phia
Nam 1a mét trong cac van dé can duoc vu tién hang dau hién nay.

Chinh vi vdy, ching toi dd nghién ctu va trién khai thyc hién dé tai
“Nghién civu cdi tién tinh chiu ngdp ciia giong liia AS996 béing chi thi phin
tir” nham Gng dung phuong phap chon gidng bang chi thi phan tir két hop lai
tré lai (MABC) dé cai tién nang cao kha ning chiu ngip cua giéng laa AS996.
Pé tai luan an da c6 két qua thanh cong trong viéc chon tao duoc gidng lua
AS996 chiu ngap (OM351), c6 thé thich tmg véi diéu kién thudng xuyén ngap
ing dang dién ra véi tan sudt ngdy cang ting tai PBSCL hién nay do BDKH.
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Chuong 2
VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU NGHIEN CUU
2.1.1. Vit ligu khéi diu

- Vit liéu khoi dau st dung dé chon ra giéng cho gen 1a 7 gidng lua thuan
mang locut gen va khong mang locut gen chiu ngap Subl, da dugc nhap ndi tir
IRRI.

- Gidng lua nhin gen khang 1a AS996: dang duoc trong phd bién tai nhiéu
tinh thuéoc DPBSCL, duogc lai tao tr IR64/0. rufipugon va dugc cong nhan chinh
thurc vao nam 2002.

Bing 2.1: Danh sach cac giong lia dung lam vat liéu khéi dau

TT Tén giong Locut ~ Nguongoc  Co quan/
gen giong T6 chirc chgn tao
1 IR64-Subl Subl Philippines IRRI
2 Samba Mahsuri -Subl Subl An d6 IRRI
3 IR5S713-2B-8-2B-1-2-Subl  Subl IRRI IRRI
4 BRI11-Subl Subl Bangladesh IRRI
5 PSB Rc68-Subl Subl Philippines IRRI
6 INPARA3-Subl Subl Indonesia IRRI
7 IR42 (giong man camngdp)  Khong IRRI IRRI
8 AS996 Khong Viét Nam Viét Nam

- Vit liéu sir dung trong thi nghiém danh gia chiu ngap nhan tao 14 giéng laa
IR42 man cam v6i ngap va gidng IR64 - Subl lam ddi chimg chiu ngap.

- Vit liéu str dung trong thi nghiém khao nghiém quéc gia 1a giébng méi dugc

tao ra OM351 (AS996 - Sub1) va gidng ddi chig 1a OMCS2000.

- Vit lidu str dung cho thi nghiém so sanh giéng va khao nghiém tac gia 1a

gidbng OM351 (AS996 - Subl) va giéng ddi chimg 1a AS996.
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2.1.2. Cac vt liéu khac

- Téng s6 400 chi thi phan tir SSR chon lgc ngﬁu nhién tir 12 NST cua hé
gen lua. Trong d6, hai chi thi lién két locut gen khang Sub/ 13 ART5 va SC3
(Xu et al, 2006; Septiningsih et al, 2009; Iftekharuddaula et al, 2011) dugc st
dung dé danh gia da hinh bé me va s& s dung trong cac thé hé chon gidng.
Thong tin cac chi thi phan tr dugc 1ay tir trang web chuyén ngainh GRAMENE
(Phu lyc 1). Cac chi thi phan tir do cong ty IDT - M cung cap.

Céc hoa chit sinh hoc phén tr chuyén dung.

- Céc loai vat tu tiéu hao dung trong thi nghi¢m sinh hoc phan tu.

- Céc loai phan bon dung trong cac thi nghiém khao nghiém co ban, khao
nghiém tac gia gidng lua.
2.2. NOI DUNG NGHIEN CcUU

Dé tai duogc trién khai theo 4 ndi dung chinh sau:
Noi dung 1. Panh gia ngudn vat liéu khoi dau phuc vu cong tac cai tién giéng
lta chiu ngap.
Noi dung 2. Lai tao va chon loc cac ca thé con lai mang locut gen chiu ngap
Subl va mang nén di truyén giéng nhan gen AS996 bang phwong phap chi thi
phan tu va lai tré lai (MABC).
Noi dung 3. Panh gia kha ning chiu ngap, dic diém nong sinh hoc va tiém ning
nang suat cia mot s6 dong/giéng lua trién vong trong cac thé hé chon giéng.
Noi dung 4. Khao nghiém san xuét va khao nghiém tac gia gidng lta chiu ngap
AS996 - Subl (OM351) tai mot s tinh phia Nam.
2.3. THOI GIAN, PIA PIEM NGHIEN CUU

- Thot gian nghién cuu: tir 2010 - 2017

- Pia diém nghién ctru:

+ Cac thi nghiém xéac dinh locut gen chiu ngap Sub! va sang loc nén di
truyén béng CTPT duogc thyc hién tai Phong thi nghiém thugc B mon Sinh hoc
Phén tir - Vién Di truyén Nong nghiép (Cé Nhué 1, Bdc Tir Liém, Ha N§i).
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+ Panh gia nguén vat liéu, kha nang chiu ngdp nhan tao, dac diém nong
sinh hoc ctia cac dong/giéng laa chiu ngap trong hé thong nha ludi, déng rudng
thudc Vién Lua ddng bang song Ciru Long (Tdn Thanh, Théi Lai, Can Tho).

+ Khao nghiém giéng laa chiu ngap trong hé théng khao nghiém Qudc gia
tai cac tinh dai dién cho 2 vung sinh thai: PBSCL (Tién Giang, An Giang, Co
b6, Théi Lai, Kién Giang, Binh Thuan) va Bong Nam B6 (Binh Thuan, Tay
Ninh).

+ Khao nghiém tac gia gidng lta chiu ngap AS996 - Subl (OM351) dugc
thor nghiém trong san xuét tai cac tinh Béng Thap, An Giang, Tra Vinh, Bac
Liéu, Long An, Bén Tre.

2.4. PHUONG PHAP NGHIEN CUU

2.4.1. Pdnh gid nguon vit liéu khéi dau phuc vu céng tic cdi tién giéng lia
chiu ngap

2.4.1.1. Bdanh gid nguén vit liéu

* Thi nghiém danh gia ngudn vat liéu duoc tién hanh voi 8 gidng laa trong bang
2.1.

a. B tri thi nghiém:

- Thi nghiém dugc bd tri theo kiéu khdi ngiu nhién hoan chinh (RCBD)
v6i 3 1an nhic lai. Dién tich mdi 6 thi nghiém: (5 m x 2 m) = 10 m®. Tong dién
tich thi nghiém: 10 m*/d x s 6 thi nghiém x 3 1an nhéic (chua tinh dai bao vé).

- Thot gian thyc hién: vu Thu Pong 2010.

b. Chi tiéu theo doi:

- Thot gian sinh trudéng;

- bic diém nong sinh hoc (chiéu cao ciy, chiéu dai bong);

- Cac yéu t6 cdu thanh niang sut (s6 bong/khom, sb hat chac/bong, khoi
lugng 1000 hat, ty 1¢ 1ép, ndng suit thuc thu).

* Thi nghiém danh gia tinh chiu ngdp cta vat liéu duogc tién hanh véi 8 gibng

lta trong bang 2.1, theo phuong phap Pamplona et al, 2007.
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a. B6 tri thi nghiém: thi nghiém 1 nhan t6 hoan toan ngiu nhién vdi ba
lan lap lai, 24 hat/lan lap.

Céc budc tién hanh: Iya chon cac hat lta néy mam tot va gieo 20 - 24
hat/hang/6, hat dugc gieo vao khay voi d6 sau khong qua 1 cm dudi bé mat 16p
dat va danh dau miu thi nghiém. Thi nghiém 3 14n nhéc lai/l cong thirc. Sau khi
gico dugc mot hang, phu dat da duoc dap nho Ién cady ma. Ma dugc gieo trong
khay & d6 tudi tir 14 dén 21 ngay tuong duong vai chiéu cao cy 25 - 30 cm,
tudi nudc thudng xuyén, khong bon phan cho ma, bat dau cho ngap. Gidm sat
nhiét d6 nudc ngdp trong bé va cac diéu kién lién quan dén nudc ngip khac
(nhu phan ra khi O2, d§ duc ctua nudc, pH va anh sang). Lam ngép hoan toan
(t6i da 1100 - 1400 mm, ddy 1a mirc nudc cho phép ciy c6 kha ning quang
hop). Kiém tra d6 sdu ctia nudc hang ngay, cho thém nudc dé duy tri cdy duoc
ngap hoan toan. Theo ddi ma IR42 (gidng min cam): bat ddu cho ngip tir
ngay thir 6 dén ngay thir 8 bang cach lay cdy ma IR42 ra khoi bé va kiém tra cay
c6 biéu hién héo & phan ndi giira than va ré. Thao nude khi IR42 biéu hién bi ton
thuong & muic 70 - 80 %. Sau gid trua va két thuc lic xé chiéu tai thoi diém
cudng d6 anh sang thap vao khoang 1700 lux dé han ché ton thuong ciy sau
ngap, tién hanh rat nude tir tir. Tién hanh danh gid khi cay da phat trién ra mot 14
m&i sau khi rat ngap 15 - 21 ngay thi dém sd cay séng.

b. Cach danh gia tinh chiu ngap theo thang diém ctia IRRI (2013)
Céc giéng lua tham gia thi nghiém dugc danh gia theo cong thic sau:
CS% = (S1 %/S2 %)*100
Trong d6:  CS % - ty 18 sdng sot
S1 % - ty 1¢ sdng sot cua giéng can danh gia

S2 % - ty 18 sdng sot cuia gidng d6i chimg mang gen Sub !
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Bang 2. 2: Thang diém danh gia tinh chiu ngip cin cir trén chi s6 CS %

b

iem Tinh chong chiu ngap (cdy song)
1 100 % hoac hon

3 95-99%
5
7
9

75 -94 %
50-74 %
0-49 %

2.4.1.2. Danh gia vat liéu bé me trong chon tao gio‘ng lia chiu ngap

a. BS tri thi nghiém: thi nghiém duoc bd tri theo kiéu khdi ngau nhién
hoan chinh (RCBD) véi 3 1an nhic lai. Dién tich mdi 6 thi nghiém: (5 m x 2 m)
=10 m’. Tong dién tich thi nghiém: 10m*/6 x s 6 thi nghiém x 3 1an nhéic (chua
tinh dai bao v€). Thoi gian thuc hién la vu BPong Xuan 2010 - 2011.

b. Chi tiéu theo doi

- Thot gian sinh trudéng;

- Pic diém noéng sinh hoc (chiéu cao cay, chiéu dai bong);

- Céc yéu td cAu thanh ning suat (sb bong/m?, sd hat chic/béng, khdi
luong 1000 hat, ning suat thyc thu).
2.4.1.3. Ddnh gid xdc dinh CTPT trén 12 nhiém sdc thé cho da hinh gita hai
giong IR64-Subl va AS996 lam bo me trong quan thé lai
a. Ky thuit tach chiét va tinh sach ADN

ADN cay lua duge tach chiét va tinh sach theo phuong phap CTAB
(cia Phong thi nghiém Di truyén hoc, Truong Pai hoc Ghent, Vuong Qudc
Bi).

Céac budc tién hanh: nghién 14 lta trong nito 16ng thanh dang bot min.
Chuyén 200 mg bot vao ependdorf 2 ml. Thém 1 ml dém tach chiét va 50 pl
SDS 10%. Tron déu nhe nhang. U va lic nhe 30 phat ¢ 65°C. Li tam 20
phut, téc d6 12.500 v/p & 4°C. Chuyén dich phia trén sang dng eppendorf méi.
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Thém 1 ml isopropanol, & 30 phat & -20°C.Litam 15 phut, toc d6 12.500
vip & 4°C. Loai bo dich phia trén, gitr lai két tia. Pé kho ty nhién. Hoa tan tua
trong 400 ul TE (10 mM Tris-HCl (pH 8,0); 1 mM EDTA (pHS8,0)). Thém
1 ul RNase (10 mg/ml). U & nhiét d6 37°C trong 2 gio. Thém 400 ul dém CTAB
(0,2M Tris-HCI (pH 7.5): 2M NaCl: 0,05M EDTA (pH 8,0): 2% CTAB (w/v)).
Dao déu, G va lic nhe 15 phit & 65°C. Thém 800 pl hdn hop chloroform: isoamyl-
alcohol (ty 1& 24 : 1). Pao déu. Ly tam 15 phat, toc d6 12.5000 v/p. Chuyén
dich & pha trén sang 6ng eppendorf mgi. Thém 1,2 ml ethanol, u trong dé 1 gid.
Li tam 10 phat, tbc d6 12.500 v/p & 4°C. Loai bo dich trén, giir lai két

tia. Thém 300 pl ethanol 70 %. Li tam 10 phut, téc d6 12.500 v/p ¢ 4°C. Loai
bo dich, dé kho tiia. Hoa tan tiia véi 100 - 200 ul H2O cét khr tring.

- Kiém tra chat luong ADN bang phuong phap dién di trén gel agarose
1%, dém TAE 1X (4,84 g Tris Base: 1,142 ml Glacial Acetic Acid: 2 ml EDTA
0,5M (pH 8,0) trong 1 lit dung dich), do ndng d6 ADN bing may nanodrop
2000.
b. Khio sat da hinh giira hai giong bé me

Téng sb 400 chi thi SSR trén 12 nhiém séc thé da dugc khao sat.
* Phwong phdp PCR véi méi SSR dwoc thwe hign nhw sau:

- Phan tng PCR duoc chuan bi trong eppendorf 0,2 ml hodc trén PCR
plate 96 vi tri va thuc hién trén may Eppendorf Master Cycle Pro S.

- Thanh phan cta mdi phan Gmg thé hién trong bang sau:

Bing 2. 3: Thanh phin phan &ng PCR

STT Thanh phén va nong d goc Thé tich (ul)
1 H,O cat kht tring 15,24
2 PCR buffer 10X 2,0
3 MgCl, (50mM) 0,16
4 dNTPs (2,0mM) 0,4
5 Moi Forward (25ng/pul) 0,4
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6 Moi Revert (25ng/pl) 0,4

7 Taq (5U) 0,4
8 ADN (30ng/ul) 1,0
Tong thé tich 20,0

* Chwong trinh PCR: bién tinh ADN ¢ 94°C: 5 phut. Tiép theo 1a 30 chu ky:
94°C trong 30 gidy; gan moi & 55°C - 60°C trong 1 phut, kéo dai san pham &
72°C trong 1 phat. Két thuc ¢ 72°C trong 10 phat va luu giir san pham PCR &
4°C. Nhiét do gin mdi co6 thé thay doi tuy theo timg cip mdi SSR cu thé.

* Pién di phén tich két qua PCR trén gel polyacrylamide:

+ Chudn bi gel polyacrylamide: lau kinh 3 1an bing nuéc cit, 2 1an bang
ethanol 95% vé&i gidy mém. Chuan bi dung dich gin (Binding solution): 3l
Bind Silane + 1 ml acetic axit 0,5% trong 95% ethanol. Lau déu dung dich
gin 1én tAm kinh bang gidy mém. Dé kho 5 phat. Tranh 1am dinh dung dich nay
lén tam kinh 2. Cho 3 ml Sigmacote 1én bé mit tdm kinh 2. Phu déu
Sigmacote 1én tAm kinh bang gidy mém kho. Dé kho 5 phut. Lap rap kinh dé d6
gel. Thém 100 pl TEMED (N,N,N’,N’-Tetraethyl - ethylendiamine) va 0,5
ml APS 20% vao dung dich acrylamide 4,5% (goém 50,4g Urea; 12 ml TBE
10X; 13,5 ml acrylamide/bis-acrylamide 40% (19 : 1) trong 120ml dung dich).
Tron nhanh. Bom dung dich vao gitta hai tdm kinh bang xylanh 140cc, tranh
khong dé tao bot khi. Cai luogc vao gel (6 - 8 mm). Dé gel dong tu nhién it nhat 2
gio.

+ Pién di san pham PCR trén gel polyacrylamide: rat lugc ra khoi gel. Lau
sach gel dinh phia trén khuén gel bang nuéc cat. Dyng gel 1én gia chay. D6 2 lit
TBE 1X (10,8 g Tris base: 0,92 ¢ EDTA: 5,52 g Boric acid trong 1 lit dung
dich) vao phia trén va dudi cta khoang dém. Chay gel & 90W dé bé mit gel
dat tdi 50°C. Chuin bi mau: thém STR 3X voi ty 1¢ thé tich 13 1 STR: 2 mau.

Bién tinh miu va marker 5 phat & 94°C. Pua ngay vao da. Dung xylanh dudi hét
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bot khi & bé mit phia trén ctia khudén gel. Cai lugc. Tra 8ul timg miu vao
giéng. Chay gel trong thoi gian 2 gio & diéu kién 60W, 50°C.

+ Nhuom bac: sau khi hoan thanh qua trinh chay dién di, thao gel khoi
gia chay, rat lugc ra khéi gel. G& kinh ra mot cach nhe nhang. Gel dugc gilt
trén tam kinh. Lam sach phan kinh xung quanh gel bang nudc cit. Pat gel vao
khay. Nhudém bac theo cac budc nhu sau: ham gel trong dung dich ham (Glacial
acetic acid 10%) 30 phut. Rira 3 1an bang nudc cat, mdi lan 2 phit. Nhudém trong
dung dich nhudm (2 g Silver nitrate (AgNO3): 3 ml Formadehyde 37% trong
2 lit dung dich) trong 30 phut. Rira gel bang nude cit khong qua 10 gidy. Dua
gel vao 2 lit dung dich hién (4 - 10°C) (60 g Sodium carbonate: 3 ml
Formaldehy (H,CO) 37%; 400ul Sodium thiosulfate (Na,S,0.5H,0) (10 mg/ml)
tir 2 - 5 phat dén khi cac bang ADN hién rd. Him gel trong dung dich him 3 - 6
phut. Rira bang nude cat 2 - 3 phat. T4t ca cac budce trén déu thuc hién trén may
lic. Dé gel kho tu nhién qua dém hoic sy gel & 50°C trong 5 gio.

+ Ghi nhdn két qud: voi mdi chi thi SSR, néu kich thudc bing ADN
khac nhau d6i véi 2 gibng khao sat, s& duoc ghi nhan 13 ¢6 da hinh va sir dung
dugc cho budc sang loc gen khang hay nén di truyén & cac budc tiép theo.

2.4.2. Lai tao va chon lpc cdc cd thé con lai mang locut gen chiu ngip Subl
va mang nén di truyén giong nhin gen AS996 bang phwong phdp chi thi phin
tir va lai tro lai (MABC)
2.4.2.1. Phuong phap lai hitu tinh, lai tro lai

Tién hanh lai gitta giéng AS996 (Iam me) véi gidng mang gen chiu ngap
Subl 1a IR64-Subl (lam bé)). Str dung céc thé hé lai F;, BC,F,, BC,F, lai tré lai
voil giéng AS996 dé tao quﬁn thé lai tr¢ lai thé hé BC,F,, BC,F,, BC;F, tuong
tmg. Tinh toan thoi gian tir gieo dén trd ciia cac gidng bd me dé gieo sao cho
thoi gian trd béng, nd hoa tring nhau. Khi lta trd, chon nhiing ca thé sinh

trudng phat trién tbt, sach sau bénh, ding giéng dé khir duc. Mdi bong chon 15 -
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25 hoa & giira bong, khong chon hoa & dau bong va cudi bong. Khir duc duoc
thuc hién bang tay. Tién hanh khir dyc khi vach bao phan chua mé. Khi khir
duc, cit vat vo phén nua trén cua hoa, sau d6 dung panh nho dé loai bo hét nhj
duc trong hoa lta. Sau khi khir duc xong, cach ly cac hoa dé tranh giao phéan tir
nhimg ciy khac trong quan thé bang bao gidy bong mo. Tién hanh khir duc
chiéu hom trude va cho thu phan vao 10 - 12 gid sang ngdy hom sau. Chuan bi
luong phan du dé thu phan cho hoa cta nhitng cay me d khir duc. Sau thu phén,
chim séc cy lai va c6 bién phap phong chéng con tring va chudt pha hoai. Hat
lai sau 20 - 25 ngdy c6 thé thu duoc.
2.4.2.2. Chon loc cdc cd thé con lai mang locut gen chiu ngdp Subl va mang
nén di truyén giong nhdn gen AS996 bang chi thi phén tir SSR

Tién hanh gieo cac hat lai F1 cuia cac thé hé BC,F,, BC,F,, BC5F,. Cac hat
lai F; duoc trong dén khi duoc 20 ngay tudi thi tién hanh tach chiét ADN, kiém
tra sy c6 mat cua gen chiu ngdp Subl va nén di truyén giébng nhan gen AS996
béng cac chi thi phan tir cho da hinh da dugc khao sat ¢ budc trude. Chon loc
cac ca thé gen chiu ngdp Subl va nén di truyén cia gidng nhin gen 16n nhat
trong mdi thé hé dé lai tro lai tao quén thé BC,F 1, BCF;, BC5F,.

Céc buoc thi nghiém dugc tién hanh nhu muc 2.4.1.3.

S6 lidu duoc ghi nhan va xu 1y trén phan mém Graphical genotypes 2
(GGT2.0) va cac phuong phap phan tich théng ké khac. Quy dinh bing ADN
triung voi kich thude bing cua gidng IR64-Subl 1a A, bang gibng AS996 1a B,
mang ca hai bang ¢ trang thai di hop 1a H.

2.4.3. Pdnh gid khd néing chiu ngdp, dic diém néng sinh hoc va tiém ning
néng sudt ciia mét s6 dong/giong liia trién vong trong cdc thé hé chon giong
2.4.3.1. Panh gid kha néing chiu ngdp ciia mét so dong/giong liia trong thé hé
chon giong BC;F;

- St dung phuong phap ctiia Pamplona ef al, 2007 (néu & phan 2.4.1.1) dé

danh gia. Lya chon cac hat lua nay mam tdt va gieo 12 hat/6, mdi dong gieo 6 6
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tuong tmg voi 3 1an nhéc lai theo phan phuong phap dd néu dé danh gia kha
nang chiu ngap cho 10 dong BC;F; (C1; C2; C3; C4, C6; C7; C10, C13, C18,
C19). Hat duoc gieo vao khay véi do sau khong qua lem duéi bé mit 16p dat.
B tri thi nghiém: trong mdi khay thi nghiém déu c6 d6i chimg 1a gidng nhan
gen AS996, gibng cho QTL/gen IR64Subl - ddng thoi 13 chuin khéang, riéng
gidng IR42 sir dung 1a giéng ddi chimg man cam dugc gieo vao mdi khay 2
hang (hang s6 1 va s6 9) dé kiém tra thoi gian thdo nudc va tién cho viée theo
ddi, danh gia. Sau khi cdy ma duogc 15 ngdy tudi, tién hanh lam ngap hoan toan
trong bé ngdp nhan tao (diéu ki€n nudc trong) voi ba lan lap lai, kiém soét su
dé)ng déu vé nhiét do, do ngdp sau hoan toan cua cay laa, do duc cta nudc, do
déng déu vé su nay mam, tién hanh quan sat ti 1& cay sdng sot. Sau 14 ngay
ngap hoan toan, khi gidng IR42 co ty 1é thuong ton 80%, tién hanh thao nudc va
dé cay phuc hdi. Khi cay ra dugc thém 1 14 trong thdi gian hdi phuc sau 15 ngay,
dén ngay thir 21, tién hanh danh gia két qua bang cach dém s cay song va tinh
ti 1¢ cay séng theo cong thirc nhu phan 2.4.1.1.
2.4.3.2. Panh gid mét sé ddc diém néng sinh hoc va tiém ndng ndng sudt ciia
mét s6 dong/giong lia trién vong tir thé hé BC;F; dén BC;F s

a. BS tri thi nghiém: thi nghiém duoc bd tri theo kiéu khdi ngau nhién
hoan chinh (RCBD) véi 3 1an nhéc lai theo phuong phap ctia Pham Chi Thanh
(1986). Dién tich mdi 6 thi nghiém: (5 m x 2 m) = 10 m”. Tong dién tich thi
nghiém: 10 m*/d x s6 6 thi nghiém x 3 1an nhic (chua tinh dai bao v¢). Thoi gian
thyc hién: vu Thu Béng 2013; Pong Xuan 2013 - 2014 va Hé Thu 2014.

b. Chi tiéu theo doi

- Thot gian sinh trudéng;

- Pic diém noéng sinh hoc (chiéu cao cay, chiéu dai bong);

- Mttc d§ nhiém sau bénh hai;
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- Cac yéu td cdu thanh ning suat (sb bong/khom, sb hat/bong, sd hat
chic/bong, ty 1& 1ép, khdi lugng 1000 hat, ning suat 1y thuyét, ning suit thuc
thu).

c. K¥ thuét canh tac

- Pat duoc lam ky béng may, nhat sach cé dai, san phfmg, dam bao khong
c¢6 chd dong nudc, tao cac ranh xung quanh dé thoat nudc.

- K§ thuat gieo cdy: mat do cdy 50 khom/m’

- Phuong phap bon phan: bon Lot: 100% phan hiru co + 100% lan + 25%
uré. Bon Thuc dot 1: sau sa 7 - 10 ngay, bon 40% uré€. Pot 2: sau dot 1 10 ngay,
bon 20% uré + 40% kali. Dot 3: bon khi lua c6 dong 1 - 2 cm bon 15% uré +
60% kali.

- Phong trir sdu bénh hai: theo doi su xuét hién cua sdu bénh trong sudt
qua trinh sinh trudng cta cay. Phun thude hoa hoc khi sdu bénh dén ngudng can
phong trir va sau khi danh gia kha niang chéng chiu cta cdy theo thang diém cua
quy chuan ky thuat QCVNO1-55: 2011/BNNPTNT (Quy chudn quéc gia vé
khdo nghiém gid tri canh tdc va sir dung cia giong lia).

d. Phuong phap danh gia cac chi tiéu

- Quan sat va danh gia dua theo “Quy chudn ky thudt Quéc Gia vé khdo
nghiém gid tri canh tic va sir dung cua giong hia” (QCVN 01-55: 2011/
BNNPTNT)” va “Quy chudn ky thudt quéc gia vé khdo nghiém tinh khdc biét,
tinh dong nhat va tinh én dinh ciia giong liia QCVN 01-65: 2011/BNNPTNT”.

Pénh gia chat luong cam quan com bang phuong phép cho diém theo tiéu
chuan TCVN8373: 2010. Ném mdi mau theo cac chi tiéu mui thom, d6 mém, do

dinh, d9 tring, do bong, vi ngon cho diém theo thang diém danh gia.
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Bang 2. 4: Panh gia chét lwong com theo tiéu chuin TCVN8373: 2010

" Mui thom Do mém Do dinh Do tring Do bong Vi ngon
P ) o a5

5 Ratthom Ratmém  Dinh tot Trang Rat bong Rat ngon

4 Thom Mém Dinh Tring nga Boéng Ngon

3 Thomvira Hoimém Hoidinh Tring hoi xdm  Hoi bong Ngon vura

2 Hoi thom Cung Roi Tring nga niu Hoi mo Hoi ngon
Khong , . . Khong

. thom Rat cung Rat ro1 Nau Rat mo, xin ngon

Ghi chii: * S6 trong ngodc: hé sé nhdn cua tieng chi tiéu nhdn véi diém danh gid

Muii: nhdn biét bang ngiti.

DG tring, do bong: quan sat bang mdt qua bé ngodi ciia com sau khi ndu.

DY mém, do dinh: nhdn biét khi miét tay va trong khi nhai.

Vi ngon: ddy la nhitng cam gidc tong hop cia tirng ngueoi nhdn dwoc trong khi dn.
2.4.3.3. Pdnh gid tinh chiu ngdp, so sanh cdc giong lia trong diéu kién thuwong
va diéu kién ngdp

< Trong diéu kién thuong:

a. BS tri thi nghiém: thi nghiém duoc bd tri theo kiéu khdi ngau nhién
hoan chinh (RCBD) véi 3 1an nhic lai. Dién tich mdi 6 thi nghiém: (5 m x 2 m)
= 10 m’. Tong dién tich thi nghiém: 10 m*/6 x s6 6 thi nghiém x 3 lan nhéc
(chua tinh dai bao v€). Thoi gian thuc hién: BPong Xuan 2014 - 2015; He Thu
2015 va Bong Xuan 2015 - 2016.

b. Chi ti€u theo doi

- Thoti gian sinh truéng;

- Pic diém noéng sinh hoc (chiéu cao cay, chiéu dai bong, do thoat cd
bong, do cung cay, do tan 14);

- Mtrc 6 nhiém sau bénh hai;

- Cac yéu to cdu thanh ning suat (sb bong/khom, sé hat/bong, sd hat

chic/bong, ty 1¢ 1ép, khéi lwong 1000 hat).
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- Nang suét 1y thuyét (NSLT) (ta/ha)
NSLT = A*B*C*D*10™

+ A: S6 bong/m’

+ B: S6 hat/bong

+ C: Ty 18 hat chic (%)

+ D: Khéi lwong 1000 hat (gam)

- Nang suét thue thu (ta’ha): 1a nang suat thu hoach cua céc cong thuc thi
nghiém sau khi da phoi kho, quat sach. Tur 6 tinh ra nang suét ta/ha.

< Trong diéu kién ngip nhén tao:

a. B tri thi nghiém

Chon dia diém ngay canh vdéi thi nghiém diéu kién binh thuong. Thi
nghiém dugc bé tri theo kiéu khéi ngdu nhién hoan chinh (RCBD) véi 3 lan
nhic lai va b tri nhu d6i v6i thi nghiém trong diéu kién canh tac binh thuong.
Mait d6 cdy 50 khém/m?, cay 2 danh/khém. Thoi gian cac gidng tham gia thi
nghiém bi ngap 1a 10 ngay tai giai doan sau cdy (giai doan sinh trudng). Cac
gidng bi ngap hoan toan ¢ do sau 50 cm. Sau khi rat nuéc 15 ngdy cdy lia dé
nhanh va xuat hién 14 méi khi d6 tinh ty 1& cdy song sau ngap theo cong thirc
nhu trong phan 2.4.1.1 da néu.

b. Céac chi tiéu theo doi

- Thot gian sinh trudéng;

- Bic diém nong sinh hoc (chiéu cao ciy);

- Ty 18 cay sdng sot;

- Thoi gian phuc hdi sau ngap;

- Cac yéu to cdu thanh ning suat (sb bong/khom, sb hat/bong, sd hat
chéc/béng, ty 1€ 1ép, khoi lugng 1000 hat).

- Nang suét 1y thuyét (NSLT) (ta/ha)

NSLT = A*B*C*D*10™
+ A: S6 bong/m’
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+ B: S6 hat/bong

+ C: Ty 18 hat chic (%)

+ D: Khéi luong 1000 hat (gam)

- Ning suat thue thu (ta/ha): 13 ning suat thu hoach cia cac cong thirc thi
nghiém sau khi da phoi kho, quat sach. TUr d6 tinh ra ning suét ta/ha.c. Phuong phap
danh gia cac chi ti€u

- Banh gia dac diém nong sinh hoc, dac diém hinh thai, mic dd nhiém sau
bénh, nang suét theo IRRI (2002);

- Panh gia kha ning chiu ngip cia cac dong giéng theo phwong phéap cua
Pamplona ef al, 2007 (néu & phan 2.4.1.1);

- Chong d6: dém sb cdy do trén 6 trudc khi thu hoach. Panh gia theo
thang diém tir 1 - 5. Piém 1: khong d6 (hau hét cac cay déu ding thang). Piém
2: nhe (dudi 25% sb cay bi d6 rap). Piém 3: trung binh (25% - 50% sd cay bj d6
rap, cac cdy khac nghiéng > 45%). Diém 4: ning (51-75% sb cay bi do rap).
Diém 5: rt nang (> 75% sd cay bi do rap).

- Panh gia Chi s6 ngip (Flooding tolerance index - FTI): dugc xac dinh
theo tirng chi ti€u theo doi, 1a ty 1€ gitra gia tri ciia cung mot chi ti€u & cong thirc
xtr Iy ngap so v&i chinh nd ¢ cong thirc ddi chimg. Chi s6 chiu ngap (FTI) = Gia
tri NSTT trong diéu kién ngap/Gia tri NSTT trong diéu kién binh thudng. Trong
thi nghiém nay, chi tiéu theo ddi tinh FTI 1a: nang suat thuc thu (NSTT).

2.4.4. Khdio nghiém sin xudt va khdo nghiém tic gia giong lia chiu ngdp
AS996-Subl (OM351) tai mét sé tinh phia Nam

2.4.4.1. Khio nghiém san xudt trong hé thong khdo kiém nghiém giong sdn
phdm cdy trong quéc gia

a. B tri thi nghiém: khao nghiém tai 7 diém (Tién Giang, An Giang, C&
b0, Théi Lai, Kién Giang, Binh Thuén va Tay Ninh). Thi nghi€ém bd tri theo
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phuong phap khéi ngdu nhién ddy du (RCBD) véi 3 1an nhéc lai, dién tich 6 thi
nghiém 10 m* (Gomez & Gomez,1984). Thoi gian thuc hién: Péng Xuan 2014 -
2015; He Thu 2015.

b. Céc chi ti€u theo doi: tuong tu nhu thi nghiém & muc 2.4.3.3

c. Phuong phép danh gié cac chi tiéu:

+ Panh gia dic diém nong sinh hoc, kha ning chéng chiu sau bénh trén
dong rudng, ning suat theo hé thong tiéu chuin danh gid ngudn gen cdy lua
(IRRI, 2002).

+ Panh gia chat luong gao, com: phén tich ty 1é gao 1at, ty 1& gao nguyén,
kich thudc hat gao theo TCVN1643: 2008; phan tich nhi¢t d§ hoa hd theo
TCVN5715: 1993; danh gia chat lugng com theo tiéu chuan TCVN8373: 2010.
2.4.4.2. Khdo nghiém tdc gid giong liia OM351

a. Dia diém: tai 06 tinh ving PBSCL (Pong Thap, An Giang, Long An, Tra
Vinh, Bac Liéu, Bén Tre)

b. Thoi gian thyc hién: He Thu 2016; BDong Xuan 2016 - 2017 va Hé Thu
2017

c. B4 tri thi nghiém:

- Thi nghiém duoc bé tri trong ca diéu kién thuong va diéu kién ngap.

Gidng lta chiu ngdp OM351 duoc gieo cdy bén canh rudng cua giéng ddi
chtimg AS996, dién tich tir 1500 m”.

- Mat d6 cay 1a 50 khom/m?, cay 2 danh/khom.

- Phan bén cho 1 ha gém 8 tin phan phan hitu co + 110 N + 90 P,Os + 90
K;,0. Bén 16t toan bd phan hitu co va phan lan cung vai 50% N, 30% K,0. Bén
thac 1an 1 khi lta bén 1& hdi xanh voi lugng 40% N + 40% K,0. Luong con lai
bon vao giai doan trude trd khoang 20 ngay.

- Phong trir sdu bénh va sir dung thuéc BVTV theo hudng dan cta nganh

BVTYV tai tirng dia phuong noi khao nghiém.
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d. Céc chi ti€u theo doi:

- Thot gian sinh trudng;

- Pic diém nong sinh hoc (chiéu cao ciy, chiéu dai bong, do thoat cb
bong, do cung cay, do tan 14);

- Mtrc d6 nhiém sau bénh hai;

- Cac yéu to cdu thanh ning suat (sb bong/khom, sd hat/bong, sd hat
chic/bong, ty 1& 1ép, khdi lugng 1000 hat, ning suat 1y thuyét, ning suit thuc
thu).

e. Phuong phap danh gid cac chi tiéu

- Panh gia dac diém nong sinh hoc, kha nang chéng chiu sau bénh trén
ddng rudng, cac yéu td cdu thanh ning suat theo hé théng tiéu chuan danh gia
ngudn gen cay lia (IRRI, 2002).

- Nang suét thuc thu duoc tinh theo phuong phap git 5 diém theo dudng
chéo goc, mdi diém git 50 m*. Tinh ning sut tuoi, ldy mau 3 kg phoi kho, do
d6 am dat 13%, tinh ty 18, qui d6i nang suat tuoi ra nang suat kho. S6 liéu xir 1y
thong ké theo phuong phép so sanh cap ddi (Tres) trong Excel.

2.4.5. Phwong phdp phdn tich sé liéu

- Thi nghi¢m d@)ng rudng (khao sat, danh gid, chon dong): s6 liéu duoc xur
Iy bang phuong phap phan tich phuong sai (ANOVA), st dung chuong trinh
théng ké sinh hoc IRRISTAT Ver 5.0; chon loc dong bang chwong trinh chi sb
di truyén Ver 1.0 Nguyén Pinh Hién; Statistix 8.2 va phan mém Excel.

- S liéu kiéu gen cta cac chi thi phan tir voi cac dong trong quan thé
chon gidng duoc ghi nhan, thu thap va phan tich theo phin mém Graphical
genotypes 2 (GGTv.2.0).

- Panh gia kha ning chiu ngap cua cac dong, gidng theo phuong phap cua
Pamplona ef al, 2007 va tinh diém theo thang diém ctia IRRI (2013).
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2.4.6. Tém tit qud trinh chon tao giong liia AS996 chiu ngip (OM351)
Budéc 1: Xac dinh ngudn vét liéu bé me, xac dinh chi thi da hinh (nim 2010)

Pénh gia ngudn vat liéu khoi dau dé chon gidng str dung lam bd me trong
qua trinh chon tao gidng lua c6 kha ning chiu ngap.

Phén tich tim chi thi da hinh giita gidng nhan gen (AS996) va giéng cho
QTL/gen Subl (IR64-Subl) bang cac chi thi SSR trén 12NST. Nhiing chi thi
nay s& duoc stir dung dé xac dinh gen chiu ngp trong cac ca thé con lai va chon
loc nén di truyén O cac quén thé lai tr¢ lai & thé hé F,, BC,F;, BC,F, va BC;F,.
Budc 2: Tao thé hé F1, chon c4 thé mang gen va lai tao quin thé BC,F, (vu
Hé Thu 2011, Péng Xuan 2012)

Lai tao thé h¢ F1 giita AS996 va IR64-Subl. Lai tao quan thé BC,F,, str
dung CTPT da hinh dé chon loc cac ca thé mang locut gen Sub! trong quan thé
BC,F,. Chon loc ca thé mang locut gen Sub/ va mang nén di truyén twong dong
ctia giong nhan gen AS996.

Budc 3: Lai tao va danh gia kiéu gen quén thé BC,F; (vu Hé Thu 2012)

Pé tao ra thé hé BC,F,, cdy BC,F; da chon duoc lai trd lai véi AS996 va
chu trinh danh gia kiéu gen duogc 1ap lai nhu trén. Lua chon it nhat 1 cé thé
BC,F, di hop tir d6i voi gen dich, mang nén di truyén twong dong nhat cia gidng
laa AS996.

Budc 4: Lai tao va danh gia kiéu gen quén thé BC;F,; (vu Pong Xuin 2013)

- Cé4 thé BC,F, mang gen dich dong thoi mang nén di truyén twong dong
nhat véi gidng lta AS996 s& duoc lai véi gibng nhan gen dé tao quan thé BC5F,.
Tiép tuc st dung chi thi phan tir dé xac dinh cay BC5F, mang gen chiu ngap. Sau
d6 chon lya ca thé BC5F; c6 nén di truyén twong dong véi gidng nhan gen
AS996.

Buéc 5: Tu thu ca thé BC;F, di chon dé tao quan thé BC;F,, BC;F; BC;F,,
BC;Fs (vu Hé Thu 2013, Thu Pong 2013, Pong Xuan 2013 - 2014, Hé Thu
2014)
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Tiép tuc phat trién quan thé thé hé BC5F,,... BC;Fs mang gen chiu ngép va
mang nén di truyén twong dong véi giéng nhan gen AS996.
Budc 6: Panh gia kha ning chiu ngip (trong diéu kién ngip nhén tao va
diéu Kién binh thwong) ciia cac dong trién vong da dwoc chon loc ( vu Pong
Xuan 2014 - 2015, He Thu 2015, Pong Xuan 2015 - 2016)
Budée 7: Khio nghiém dong/gidng lia méi mang locut gen chiu ngip Subl (tir
nam 2014 - 2017)
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AS996 X IR64-

Chon loc cdy mang gen bang CTPT

F, (22 c4

Lai tro la®

AS996

!

BC;F; (120 c4 thé)

Chon loc cd thé mang gen

St dung 71 chi thi da hinh nam trén 12 Chon loc nén gen cao nhat cia giéng nhdn

A 4

BC,F; mang gen dich c6 nén gen
cua cay nhan gen cao nhat (1 ca

X

AS996

l

BC,F; (128 ca thé)

Chon loc cd thé mang gen

S dung 71 chi thi da hinh nam trén 12 l Chon loc nén gen cao nhdt ciia giéng nhdn

BC,F, tot nhat (1 c4

X

AS996

l

BC;F; (132 c4 thé)

Chon loc cd thé mang gen

S dung 71 chi thi da hinh nam trén 12 l Chon loc nén gen cao nhdt ciia giéng nhan

BC;F; tot nhat (1 ca thé)

Dong mang gen chiu ngap
c6 nén gen cua giong nhan

A

Panh gia ngap

A 4
BC;F»
A 4
BC;F; > Trong thir
\ 4
BC;Fy
¥ Panh gia ngip,
BG;Fs Khéo nghiém

Hinh 2 1. Céc budc thi nghiém trong chon tao gidng laa chiu ngap chim bang

phuong phap MABC
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Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. PANH GIA NGUON VAT LIEU KHOI PAU PHUC VU CONG TAC
CAI TIEN GIONG LUA CHIU NGAP

3.1.1. Pdanh gid nguén vit ligu, chon giong lam bé me trong lai tao quén thé
3.1.1.1. Bdnh gid nguon vit liéu

Trong khudn kho cua dé tai ludn 4n, véi muc dich chon tao céc
dong/gidng laa co kha ning chiu ngip dap tng nhu cau giéng chiu ngap cho
DPBSCL, noi chiu tac dong 16n cta bién d6i khi hau gay ngap lut trong nhiing
nam gan day, ching toi str dung phuong phap chon gibng MABC nham muc
dich quy tu gen chiu ngdp vao gidng ltia AS996 trong phd bién & PBSCL
nhung van gitt dugc nhiing dic tinh tot cua giéng. Do dé, viéc nghién ciru xac
dinh chinh x4c vat liéu b me tham gia thi nghiém 1a viéc lam can thiét, quyét
dinh sy thanh cong trong cong tac chon tao giéng lda.

Vién Di truyén Nong nghiép (thuéc Vién Khoa hoc Nong nghiép Viét
Nam) la don vi chu tri - noi trién khai dy an, da tién hanh nhdp ndi cac giéng
laa dé str dung 1am vat liéu nghién ctu tir Vién nghién ctu laa Qubc té
(IRRI), trong d6 c6 6 gibng mang QTL/gen Subl (c6 kha ning chiu ngip),
duoc dua vao Vién Lua PBSCL dé khao nghiém vat li€u, danh gia tinh chiu
ngap trong diéu kién nhan tao phuc vu cho cong tic nghién ctru tir vu Thu Pong
2010.

Két qua trinh bay & Bang 3.1 cho thiy: cac dong c6 thoi gian sinh truong
bién dong tir 103 dén 129 ngay; dong c6 thoi gian sinh truéng ngan nhat 13
BR11-Subl, IR64-Subl (103 ngay); dong co thoi gian sinh trudng dai nhat 1a
Samba Mahsuri-Subl (129 ngay). Chiéu cao cay: cac dong tham gia thi nghiém
c6 chiéu cao ciy bién dong tir 84,6 cm (Samba Mahsuri-Subl) dén 109 cm

(IR5S713-2B-8-2B-1-2). Chiéu dai bong: cac dong c6 chiéu dai bong bién dong
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tir 19,6 cm (Samba Mahsuri-Sub1) dén 24,6 cm (PSB-Rc 68).

Bang 3. 1: Pic tinh ndng hoc ciia cac dong/gidng vat liéu vu Thu Pong 2010

tai vién lua PBSCL
T Ten gibng TGST (ngay)  Chiéu cao Chiéu dai
cay (cm) bong (cm)
1 INPARA3 114 96,5 22,8
2 IR5S713-2B-8-2B-1-2 109 109,0 23,2
3 IR64-Subl 103 95,0 20,5
4  PSB-Rc 68 111 102,0 24,6
5  Samba Mahsuri-Subl 129 84,6 19,6
6 BRI11-Subl 103 86,0 214
7  AS996 110 104,0 22,5
8 IR42 143 105,0 23,0
CV (%) 7,8 8,5
LSD 5 13,3 3,6

Ning suat dugc két hop chit ché giita cac yéu to cau thanh ning suat.
Céc yéu té chinh dong vai trd quan trong trong viée quyét dinh ning suat lua
bao gém: sb bong/khom, sb hat/bong, ty 1¢ hatchic, khoi lugng 1000 hat.
Bang 3. 2: Ning suit va cic yéu té ciu thanh niing suit ciia cac dong/giong

vat liéu vu Thu Pong 2010 tai vién Ilda PBSCL

Bong/ Hatchic/ P.1000 Ty1é  NSTT

TT Tén giong Khém  béng Hat(g) 1ép  (tin/ha)
(bong)  (bong) (%)
1 INPARA3 6,4  137,1 23,1 27,3 52
2 IR5S713-2B-8-2B-1-2 5.1  119,7 23,6 31,6 4,3
3 IR64-Subl 6,6 116,6 26,4 11,3 5,7
4  BRI11-Subl 6,3 1237 242 18,9 5,6
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5 PSB-Rc68 6,2 121,7 22,5 26,3 5,1
6 Samba Mahsuri-Subl 7,6 147,7 20,3 18,5 5,2
7 AS996 (b/C) 6,3 119,5 27,2 12,3 5,8
8 IR42 4,9 97,4 23,1 18,9 4,6
CV % 9,2 9,4 9,9 L7 12,5
LSD g5 1,0 L1 21,2 0,7 0,45

Két qua Bang 3.2 cho thdy: chi tiéu sd bong/khém: dao dong tir 4,9
(IR5S713-2B-8-2B-1-2) dén 7,6 bong (Samba Mahsuri-Subl). Véi mat do cay
nhu nhau d6i v6i mdi giong 1a 60 khém/m’, dong c6 s6 bong/khom cao nhat 14
Samba Mahsuri-Subl (7,6 bong), dong c6 sb bong thap nhit 1a dong IR42 (4,9
bong).

Chi tiéu so hat chéc/béng: dao dong tur 97,4 dén 147,7 hat, dong co sb hat
chic/béng cao nhat 13 dong Samba Mahsuri-Subl (147,7 hat), dong c6 sé hat
chac/bong thap nhat 1a dong IR42 (97,4 hat).

Chi tiéu khdi lwong 1000 hat: cac gidng trong thi nghiém c6 khéi luong
1000 hat bién dong tir 20,3 gam (Samba Mahsuri-Sub1) dén 27.2 gam (AS996).

Nang suét thuc té: giéng cho ning suit cao nhit 1a AS996 (5,8 tdn/ha).
Gidng cho ning suét thap nhat 13 IR42 (4,6 tin/ha).

Két qua thanh loc ngap cac dong/giéng laa dugc thé hién & Bang 3.3 cho
thay: thi nghiém thanh loc ngdp nhan tao 14 ngay, rit nudc qua 15 ngdy sau xur
Iy ngap, dé khi cdy da hdi phuc dén ngay thir 21, khi cdy bat dau c6 phat trién 14
moi thi dém sb cay sdng. Két qua cho thay giong AS996 khong mang QTL/gen
Subl dugc st dung trong thi nghiém bi chét hoan toan. Ba giéng IR42; BR11-
Subl va IR5S713-2B-8-2B-1-2 khéng c6 kha ning chiu ngap (diém 9) véi ty 18
cdy song lan luot 13 25,5%; 37,8% va 28,9%. Giéng IR42 khong mang gen
chiu ngap Subl. Céc giong BR11-Subl va IR5S713-2B-8-2B-1-2 ¢6 mang locus
gen Subl, nhung trong thi nghiém nay khong thé hién tinh chiu ngp, diéu nay

chimg t6 locus gen Subl! trong cac gibng d6 hoat dong rat kém, khong thé hién vai trd
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chiu ngp cta minh. Diéu ndy ciing da duoc tic gia Septiningsih va cong su ghi nhan
twong ty khi so sanh hoat dong ctia gen Sub! trong cac gidng BR11-Subl va IR64-Subl,
voi két qua ti 1é cdy song cia IR64-Subl cao hon nhiéu so voi BR11-Subl (Septiningsih
et al, 2008). Giéng c6 kha ning chiu ngap t6t nhat 1a IR64-Subl véi ty 18 ciy sdng
1a 78,9% so v&i chinh no6 va dat 100% khi str dung n6 lam chuan chiu ngap trong
thi nghiém. Nhom giéng chiu ngap trung binh (diém 7) bao gom: PSB-Re68;
Samba Mahsuri-Subl v&i ty 18 cdy sbéng trung binh 1an luot 1a 51,1% va
52,2%. Gibng chiu ngap kém nhét 1a gibng INPARA 3 véi ty 1& cdy song la
49,3%.

Bang 3. 3: Két qua thanh loc ngp cic dong/giong lia thi nghiém vu Thu
Pong 2010 tai vién Lua PBSCL

Tyle Tylé

song  sOng so

i} . Piém
cua voi
oz T T chiu Panh gia tinh
TT Tén giong giong  giong R P . R
(.  ngap chong chiu ngap
sau 21 doi
. . 1-9)
ngay  chung
S1%) (CS%)
1 INPARA3 49,3 62,5 7 Chiu ngédp TB
2 IR5S713-2B-8-2B-1-2 28,9 36,6 9 Khong chiu ngéap
; IR64-Subl 78,9  100,0 1 Chiu ngap tot
(P/C chiu ngap)
4 BRI11-Subl 37,8 47,9 9  Khong chiu ngap
5 PSB-Re68-Subl 51,1 64,8 7  Chiungip TB
6 Samba Mahsuri-Subl 52,2 66,2 7 Chiu ngap TB
7 AS996 (Pdi chimng) 0 0 9  Khong chiu ngap
. IR42 25,5 323 9 Khong chiu ngap

(P/c man cam ngap)
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Nhu vay, qua két qua thi nghiém danh gia mot s6 dong/gidng lua tai
Vién Lua PBSCL cho thay: giéng c6 thoi gian sinh truong ngan ngay (pht hop
v6i co cau mua vu) va cho nang suit cao trong nhom giéng nhap noi, co tinh
chiu ngap cao nhét trong cac dong/giéng dugc thir nghiém 1a gidong IR64-Subl
(nang suat dat 5,7 tan/ha). Két hop voi két qua danh gia tinh chiu ngap, giéng
[R64-Subl co tinh chiu ngdp cao nhit trong cic dong/giéng lua thi nghiém
(diém 1) véi ti 18 ciy sdng sot sau thi nghiém & mirc 100% & vai tro chuan chiu
ngdp va & muc 78,9% khi so voi chinh né. Ban chat IR64-Subl 1a gibng IR64
d3 mang QTL/gen chiu ngip (Subl) hién dang duoc trdng kha phd bién tai
mdt sb nudc Nam va Pong Nam chau A, trong d6 c6 Viét Nam. Gidng
[R64-Subl ¢ nén di truyén tét, kha ning thich tng rong ddng thoi dat ning suit
on dinh qua cac nam, dic bi¢t c6 kha nang chiu ngap tdt nhét so véi bo giéng
nhap ndi da duoc thr nghi¢m trong diéu kién nhan tao.

Qua thi nghiém danh gia cac chi tiéu vé dic diém nong sinh hoc, hinh
thai, cac yéu t6 cAu thanh ning sudt va ning suat thuc thu trong vu Thu Péng
2010, két hop danh gid tinh chiu ngp cua tap doan cac gidng lua nhip ndi mang
gen Subl cho thiy, gibng IR64-Subl phu hop nhét dé st dung lam gidng cho
gen chiu ngap Sub! trong nghién ctru chon tao gidng laa chiu ngap.

Trong thi nghiém trén cho thiy, gidng lta AS996 khong c6 tinh chiu
ngap, nhung thich hop trong ving PBSCL, cho ning suit cao nhét (5,8 tan/ha)
trong nhimg gidng duoc khao sat, thich hop dung 1am gidng nhan gen chiu ngap
Sub! trong nghién ctru chon tao gidng laa chiu ngap.
3.1.1.2. Két qua danh gid vt liéu bo me trong chon tao giong liia mang QTL
Subl

Sau khi d3 xac dinh ngudn vat liéu sir dung lam gidéng cho gen chiu ngap
(IR64-Sub1), gidng nhan gen chiu ngap (AS996), tién hanh danh gia va khao sat

cd hai giong vé dac di€ém nong sinh hoc va cac yéu to cau thanh nang suat.
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Bang 3. 4: Pic diém néng hoc va hinh thai cia cic gidng sir dung 1am vt

liéu bo me trong nghién ciru vu Thu Pong 2010, Pong Xuin 2010 - 2011

tai vién Lua PBSCL
TGST (ngay) Cao cay
. Dai bong
TT Tén Giong Vu Thu Vubong Tb (cm)
Tb (c m)
DPong Xuan
1 AS996 110 103 105,3 21,7
2 [R64-Subl 102 98 98,5 20,9

Dua trén cac két qua khao sat, danh gia qua bang 3.4 cho thdy: TGST 2

gidng bd va me déu thudc nhom Al (ngan ngdy), bién dong tir 102 - 110 ngay

trong vu Thu Dong va 98 - 103 ngay trong vu Dong Xuan. Chiéu cao cdy: giéng

IR64-Subl c6 chiéu cao cdy (98,5cm) thdp hon chiéu cao cdy ciia AS996
(105,3cm). Vé chiéu dai bong: gibng IR64-Subl c6 chiéu dai bong (20,9cm)
ngin hon giébng AS996 (21,7cm).

Bang 3. 5: Ning suit va cac yéu t6 cAu thanh ning suit ciia cic gidng sir

dung lam vat li¢u nghién ctru vu Thu Dong 2010, Dong Xuan 2010-2011

tai vién Lua DPBSCL
Hat NSLT NSTT
Bong/ 2 KL (tan/ha) (tan/ha)
A 2 chac/
Tén m n 1000
T oin (Tb  PO"8  oerp Y¥  Vuo Vuo Vu
slong bongg (TP  Thu Thu Thu Déng
& hat) g Pong DPong Dong Xuan
1 AS996 364,2 103,8 26,2 9.4 9,8 5,5 5,7
2 IR64-Subl  360,5 98,7 27,1 8,7 8,6 5,2 4,9

S liéu Bang 3.5 cho thy:

- Gibng 1aa AS996 ¢ sb hat chic/bong trung binh 2 vu 14 (103,8 hat) 16n

hon giéng IR64-Subl (98,7 hat). S6 bong/m” trung binh ctia 2 gidng tuong
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duong nhau. Khéi lugng 1000 hat cta gibng AS996 13 26,2 gram; giébng IR64-
Subl 1a 27,1 gram.

- NSLT va NSTT ¢ ca 2 vu Thu Bong 2010 va Bong Xuan 2010 — 2011
ctia gidng AS996 déu cao hon giéng IR64-Subl.

- Sau ning suat hat, chat lugng com gao 1a chi tiéu quan trong nhat. Néu
mot gidng lta c6 miu mi xau, cé ty 1& gao nguyén thap, chat lugng com khong
ngon, giéng do s€ khong dugce chon lam ngué)n vat liéu bd me lai tao.

S liéu Bang 3.6 cho thay:

+ Chét luong gao: ca 2 giéng lta AS996 va IR64-Subl c6 do bac bung
thap twong duwong nhau (cép 1); ti 1& % gao ltrc, gao nguyén va gao tring cia
gidng laa AS996 cao hon gidng IR64-Subl 1an luot 14 3,0%, 4,7% va 12,8%.

+ Panh gia cam quang vé chat luong com cua 2 giéng thi nghiém: diém
khac biét rd nhat gitra 2 gidng AS996 va IR64-Subl 13 mui thom, d6 mém va do
dinh, giéng AS996 c6 mui thom nhe, kha dac trung, hat com ngon mém déo,
dinh. Trong khi d6 giéng IR64-Subl khong c6 mui ddc trung, hat com clng va
r01 com, com ngon trung binh.

Nhu viy, tir bude khao sat danh gia két qua trén, mot 1an nita khing
dinh, gibng AS996 dugc quyét dinh sir dung 1am giéng nhan gen chiu ngap va
gidng IR64-Sub1 duoc sir dung 1am gidng cho gen chiu ngap Sub! trong nghién

ctru chon tao gidng laa chiu ngap 13 phu hop trong nghién ctru nay.
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Bang 3. 6: Bang danh gia chét lwong gao va com ciia cic gidng sir dung lam vit liéu nghién ctru vu Thu Dong

2010, Pong Xuan 2010 - 2011 tai vién Lia DPBSCL

Kich thudc hat

Chit lwong gao Chit lwong com ( diém) (mm)
Té - - - .2 Chiéu
sttt Ty Tyl TyR oo Chicwong  Nhin xét
BN gao  gao  gao  °  Mui Py Py Py Py by da
Ikcc  nguyén tring (c.‘fn g) thom mém dinh tring béng ngon hat 2;0
%) (%) (%) P gao 82
(mm) (cm)
Gao va com
dep, ngon, hat
1 AS996  78.8 50,6 68,4 1 3 4 4 5 4 3 7,2 2,1 thon dai, trong,

it bac bung,
mui thom nhe

Gao va com
dep, hat thon

IR64' N e 4
75,8 45,9 55,6 1 1 2 2 5 4 2 5,9 2,0 dai, trong, it
Subl
bac bung, com
trung binh
Diém danh gid:
- Mui: 1. Khéng thom; 2. Hoi thom, kém déc trung; 3. Thom vira; 4. Thom; 5. Rat thom - B¢ mém: 1. Rat citng; 2. Cimg; 3. Hoi mém; 4. Mém; 5. Rat mém
-Do dinh: 1. Rat roi; 2. Roi; 3. Hoi dinh, 4. Dinh; 5. Rat dinh -Po trcfng: 1. Nau; 2. Trcfng nga nau, 3. Trcfng hoi xam, 4. Trcfng nga, 5. Trcfng

- B¢ béng: 1. Rat mo, xin; 2. Hoi mo, xin; 3. Hoi bong ; 4. Bong; 5. Rat béng - P ngon: 1. Khéng ngon; 2. Hoi ngon; 3. Ngon vira; 4. Ngon; 5. Rdt ngon
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3.1.2. Két qud xdc dinh CTPT trén 12 nhiém sic thé cho da hinh giita hai
giong IR64-Subl va AS996 lam bé me trong quin thé lai

Téng sb 400 chi thi trén 12 nhiém sic thé da dugc khao sat dé tim chi thi da
hinh gitra hai giéng AS996 va IR64-Subl sir dung lam bd me trong cic quan thé
lai tao chon giéng. Riéng trén NST s6 9 (NST9) c6 chira ving gen khang Sub 1, da
st dung 67 chi thi, con lai 333 chi thi trén 11 NST con lai.

Trén NST s 1 (NST1), két qua khao sat 32 CTPT di xéac dinh duoc 6
CTPT da hinh. Cac CTPT dugc phan bd & vi tri tir 2,2 - 46,3 Mb va lan luot & vi
tri: RM10115 (2,2 Mb); RM562 (14,6 Mb); RM10894 (17,3 Mb); RM1349 (25,1
Mb); S01132a (32 Mb); RM3412 (46,3 Mb). Thong tin chi tiét duoc thé hién qua
Bang 3.7.

Bang 3.7: Chi thi cho két qua da hinh giira giong lia AS996 va IR64-Subl

trén NST1
Kich Nhiét
thuéce sidn do
T A A Vi tri X A v oA pham gan
T Tén moi (Mb) Trinh ty xudi /nguwoc 5' -3 PCR (bp) mbi
AS IRé64
996 Subl

ACAGACGAGGTTAACACGCAAGA
I RMI0115 2,2 235 247 55
GCGAAGGATCAACGATGATATGG

GCGTTGCAGCGGAATTTGTAGG
2 RM562 14,6 125 130 55
CCCTGCTTCTCTCGTGCAGTCG

TGTGAAGCACATCCAGTGATCC
3 RMI108%4 17,3 250 210 55
GGGATGAGTGACACTTGTTAATGG

CGTTCCAATATTCAGACACAG

4 RM1349 25,1 120 150 55
TTTCCATCTCGAGAAGCTC
CAATGACGACGCATGTATGT

5 S01132a 32 190 175 55
TGCTTGAATGTTTTTCGAGG

TGATGGATCTCTGAGGTGTAAAGAGC
6 RM3412 46,3 110 95 60

TGCACTAATCTTTCTGCCACAGC
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Trén NST2 két qua khao sat 31 CTPT da xac dinh dugc 9 CTPT da hinh.
Céc CTPT duogc phan bd & vi tri tir 0,1 - 39,7 Mb va lan luot & vi tri: RM109 (0,1
Mb); RM485 (0,9 Mb); RM154 (1,1 Mb); RM300 (13,2 Mb); RM341 (20,7 Mb);
RM6318 (24,2 Mb); RM6 (29,6 Mb); RM425 (32,3 Mb); RM262 (39,7 Mb).
Thong tin chi tiét duoc thé hién qua Bang 3.8.
Bang 3.8: Chi thi cho két qua da hinh giira giéng lia AS996 va
IR64-Sub1 trén NST2

Kich Nhiét
thudre san do
T A A Vi tri \ e v pham gan
T Tén moi (Mb) Trinh ty xudi /nguwge 5'-3 PCR (bp) mbi
AS 1R64
996 Subl
GCCGCCGGAGAGGGAGAGAGAG
1 RMI109 0,1 135 100 55
CCCCGACGGGATCTCCATCGTC
CACACTTTCCAGTCCTCTCC
2 RM485 0,9 130 155 55
CATCTTCCTCTTCGGCAC
GACGGTGACGCACTTTATGAACC
3  RMI154 1,1 240 275 58
CGATCTGCGAGAAACCCTCTCC
GCTTAAGGACTTCTGCGAACC
4  PM300 13,2 170 120 55
CAACAGCGATCCACATCATC
CAAGAAACCTCAATCCGAGC
5 RM341 20,7 150 180 55
CTCCTCCCGATCCCAATC
TGCTGCTTCTGTCCAGTGAG
6  RM6318 24,4 175 200 55
GGATCATAACAAGTGCCTCG
GTCCCCTCCACCCAATTC
7  RM6 29,6 170 155 55
TCGTCTACTGTTGGCTGCAC
ACCACAGCAGGTGGAACAGG
8  RM425 32,3 168 190 55
GCTAGCTAAGCCAACACCAACG
CATTCCGTCTCGGCTCAACT
9 RM262 39,7 150 190 55
CAGAGCAAGGTGGCTTGC

Trén NST3 két qua khao sat 40 CTPT da xac dinh dugc 4 CTPT da hinh.
Céc CTPT duogc phan bd & vi tri tir 5,8 - 26,7 Mb va lan lugt & vi tri: RM3864
(5,8 Mb); RM3297 (13,4 Mb); RM3291 (13,6 Mb); RM7097 (26,7 Mb). Thong
tin chi tiét duoc thé hién qua Bang 3.9.
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Bang 3. 9: Chi thi cho két qua da hinh giira giéng lia AS996 va

IR64-Subl1 trén NST3

Kich Nhiét
thugc sén do
T A A Vi tri . A v oA pham gan
T Tén moi (Mb) Trinh ty xudi /ngugc5' -3 PCR (bp) mdi
AS IR64
996 Subl
TTCCTTCCGCCGGAGTCAACC
1 RM3864 5,8 165 150 55
AGAACCGCAAGACGAAATCACAGC
TGCACGTGATCTCTTGTAACCTAGC
2 RM3297 13,4 300 350 55
GGAGAGGGCCTTGTTCTTGAGG
TCCTATACTTGTCTGTCCATCGATCC
3 RM3291 13,6 200 180 55
GTTCCTGCACAACAACAACAACC
GGCCATTATGTGCATCTCTCAGC
4  RM7097 26,7 205 170 55

GGATCGATCGACATCAATCTTGG

Trén NST4, két qua khao sat trén 33 CTPT da xac dinh dugc 6 CTPT da
hinh. Cac CTPT duoc phan bd & vi tri tr 6,5 - 13,3 Mb va lan luot & vi tri:
RM6659 (6,5 Mb); R4M13 (7,9 Mb); RM3635 (11,1 Mb); R4M17 (11,5 Mb),
RM307 (12,9 Mb); RM7102 (13,3 Mb). Thong tin chi tiét dugc thé hién qua Bang

3.10.

Bang 3. 10: Chi thi cho két qua da hinh giira giong lia AS996 va

IR64-Subl1 trén NST4

Kich Nhiét
thudre san do
T . Vi tri . ne v A pham gan
T Tén moi (Mb) Trinh ty xudi /nguwge 5'-3 PCR (bp) mdi
AS 1R64
996 Subl
TGTGGAGGCTTAGGAAATTCTGG
1 RM6659 6,5 250 265 55
TGTGGAGGCTTAGGAAATTCTGG
TACACGGTAGACATCCAACA
2 R4M13 7,9 160 170 55
ATGATTTAACCGTAGATTGG
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3 RM3635

4 R4M17

5 RM307

6 RM7102

11,1

11,5

12,9

13,3

GGGTGAGTGCGACAGAGATG
120 125 55

CATGTCCCCCTCACCCTC
AGTGCTCGGTTTTGTTTTC

170 155 55
GTCAGATATAATTGATGGATGTA
GTACTACCGACCTACCGTTCAC

175 185 55
CTGCTATGCATGAACTGCTC
GGGCGTTCGGTTTACTTGGTTACTCG

215 200 55

GGCGGCATAGGAGTGTTTAGAGTGC

Trén NST35, két qua khao sat 27 CTPT da xac dinh dugc 5 CTPT da hinh.
Céac CTPT dugc phan bd & vi tri tir 2,2 - 23,5 Mb va lan lugt & vi tri: RM413 (2,2
Mb); R5M20 (13,7 Mb); RM3838 (16,4 Mb); RM3327 (22,3 Mb), RM18877
(23,5 Mb). Thong tin chi tiét duoc thé hién qua Bang 3.11.

Bang 3.11: Chi thi cho két qua da hinh giira giong lta AS996 va

IR64-Subl trén NST5

Kich Nhiét
thude san do
T A A Vi tri X A VoA pham gan
T Tén mo (Mb) Trinh ty xudi /ngugc 5' -3 PCR (bp) mbi
AS IR64
996 Subl
CCAATCTTGTCTTCCGGATCTTGC
1  RM413 2,2 100 125 55
AGATAGCCATGGGCGATTCTTGG
CTCGCTGTTTACTGACTGG
2 R5M20 13,7 175 206 55
TTTGATGTACTGCCTGCTCT
GTTGGTAGTGTCTTTGTGCAAGC
3  RM3838 16,4 245 230 55
GCAACACCTCTTTCAATCTTCC
GGGCAACAGCAGACACGTACC
4 RM3327 223 200 225 55
CGCATCACTATCTTCCCAATCTCG
ACCACTGCTGCAAAGAACATTGG
5 RMI8877 235 195 218 60

GCGAGAATAAGATGAGACACAAGAGG
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Trén NST6, két qua khao sat 23 CTPT di xac dinh dugc 5 CTPT da hinh.
Céc CTPT duoc phan bd & vi tri tir 0,4 - 32 Mb va lan luot & vi tri: RM508 (0,4
Mb); RM276 (6,2 Mb); SO6065 (16,4 Mb); RM3628 (23,4 Mb), RM204 (32

Mb). Thong tin chi tiét duoc thé hién qua Bang 3.12 sau day.
Bang 3. 12: Chi thi cho két qua da hinh giira giong lia AS996 va

IR64-Subl trén NST6

Kich Nhiét
thuéc sin  do
T A A Vi tri . A v A pham gan
T Tén mo (Mb) Trinh ty xuéi /nguwge 5'-3 PCR (bp) mbi
AS 1R64
996 Subl
AGAAGCCGGTTCATAGTTCATGC
1  RMS508 0,4 185 160 55
ACCCGTGAACCACAAAGAACG
GTCCTCCATCGAGCAGTATCAGC
2 RM276 6,2 140 160 55
CTAGCAAGACATGGACCTCAACG
CCCCTTCATCATTGCAACTT
3 S06065A 16,4 165 200 55
AGTCTCCATCACCGTCT
GCCCTAGACACACCCGTACC
4 RM3628 234 100 125 55
TGCCAGATCAGAAATCATGC
CTAGCTAGCCATGCTCTCGTACC
5 RM204 32 175 208 55

CTGTGACTGACTTGGTCATAGGG

Trén NST7, két qua khao sat 31 CTPT da xéac dinh dugc 5 CTPT da hinh. Cac

CTPT duoc phan bd & vi tri tir 10,4 - 25,7 Mb va lan luot ¢ vi tri: RM7571

Bang 3. 13: Chi thi cho két qua da hinh giira giong lia AS996 va

IR64-Subl trén NST7

Kich  Nhiét
thuéc sin do
¥ Tén moi X\l/[tl:; Trinh tu xudi /ngugc 5' - 3' p é)ll;a(rlr)lp) fﬁ(‘?i
AS 1IRo64
996 Subl
GGTCCTAGAGATCCGTCCTAGTGG
1 RM7571 10,4 195 176 55

ACACACCAGCTCACATTCTTATCC
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CGCATGGATCAATCAATAGTGG
2 RM7338 15,3 195 200 55
CAAGTGCTGCTACTCTGTCTCTTGG

CGAAACTTTGGGACGAAATG
3 S07053 15,3 225 200 55
CGTCCACCATTCACTGTCAC

GCACAGTGAATGAGCTAAGAACACG
4 RM3753 23,6 168 135 55
TCCAATACGATAAGTGGCTGATGG

TTCCCTCTCATGAGCTCCAT
5 RMI8 25,7 180 165 55

GAGTGCCTGGCGCTGTAC

(10,4 Mb); RM7338 (15,3 Mb); SO7053 (15,3 Mb); RM3753 (23,6 Mb), RM18
(25,7 Mb). Thong tin chi tiét duoc thé hién qua Bang 3.13.

Trén NSTS, két qua khao sat 23 CTPT di xac dinh dugc 4 CTPT da hinh.
Céac CTPT duogc phan bd & vi tri tir 5,1 - 24,5 Mb va lan lugt & vi tri: RM310 (5,1
Mb); RM6193 (17,6 Mb); RM5485 (24,1 Mb); RM149 (24,5 Mb). Théng tin chi
tiét duoc thé hién qua Bang 3.14 sau day.
Bang 3. 14: Chi thi cho két qua da hinh giira giong lia AS996 va
IR64-Sub1 trén NST8

Kich Nhié
thwdc san t (;l(f)
T A A Vi tri . A v oA pham gan
T Tén moi (Mb) Trinh tu xudi /nguwec S' -3 PCR (bp) mdi
AS IR64
996 Subl

GACTTGTGGTTGTTGCTTGTTGG
I  RM3I10 5,1 175 205 55
ACTGCCATATGCATTTCCCTAGC

ACAGCTTCACGATGTTCTTGTGC
2 RM6193 17,6 135 150 55
GTCAAGAAGCTCTGGGCTAACG

ATGATTGCATCTGCATCACTGC
3 RM5485 24,1 380 280 55
ATACCTGTTTCCAATGCGTAGCC

GGAAGCCTTTCCTCGTAACACG
4 RMI149 24,5 255 220 55

GAACCTAGGCCGTGTTCTTTGC
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Trong nghién ctru ndy, 67 CTPT trén NST s6 9 da dugc khao sat nham xac
dinh CTPT da hinh giita giong lia AS996 va IR64-Subl. Dua vao két qua ban
db chi tiét locut gen Subl (Xu et al, 2006), cac CTPT lién két v6i Sub! 14 hai chi
thi ART5 va SC3 da duogc st dung khao sat CTPT da hinh (Hinh 3.1). Két qua
khao sat da xac dinh dugc 12 chi thi cho két qua da hinh gitta giong AS996 va
IR64-Subl. Trong d6 ¢ 2 chi thi lién két voi ving QTL/gen Sub! va nam hai
phia v&i locut gen Subl 1a chi thi ARTS (6,3Mb) va SC3 (6,6Mb) (Xu et al,
2006; Septiningsih et al, 2009; Iftekharuddaula et a/, 2011) (Hinh 3.2). Ca hai
chi thi nay déu cho da hinh gifta hai giéng IR64-Subl va AS996. Vi cac thong
tin chi tiét dugc thé hién & Bang 3.15 va Hinh 3.1, 3.2; Hai CTPT ARTS va
SC3 s¢& duoc sur dung dé lya chon ca thé mang locut gen muc tiéu Sub/ trong cac

quan thé lai tré lai va trong cac thé hé chon tao gidng.

Hinh 3. 1. Két qua dién di san pham PCR cua hai giéng lia AS996 va
IR64-Sub1 véi hai chi thi ARTS va SC3 lién két chat v6i QTL Sub! trén NST 9
Langel 1. P1. AS996, Lan gel 2. P2. IR64-Subl
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NSTs6 9

RM23662
RM105

RM316

ROM10
ARTS
SC3

RM215

Hinh 3.2. Ban
Ghi chu: Thw tw CTP

,AMb Locut Sub1 (6,3 -6,6 Mb)

3,8Mb
P _ 6.3MB ARTS
Subl
6,6M SC3
9,4Mb

14,6Mb

16,36Mb
16,8Mb

19,96Mb

dd locus gen Subl va cac CTPT da hinh trén NST9

T duwoc thé hién bén trdai NST, vi tri ciia chi thi dwoc thé hién

phia bén phai NST theo www.gramene.org va atsliver.plbr.cornell. /SSR). Vung do

biéu thi locus gen Subl (Xu et al, 2006; Septiningsih et al, 2009; Iftekharuddaula

etal,2011)
Bang 3. 15: Chi thi cho két qua da hinh giira giong lia AS996 va
IR64-Sub1 trén NST9
Kich Nhi¢
thwdc san t (j(f)
T Al AL Vi tri . ne v A pham gan
T Tén moi (Mb) Trinh tu xudi /nguwge 5'-3 PCR (bp) mdi
AS IR64
996 Subl
GAGAGGACGATGGCACTATTGG
1 RM23662 0,4 155 145 55
CGAGGAACTTGATTCGCATGG
GTCGTCGACCCATCGGAGCCAC
2 RMI105 2 140 110 55
TGGTCGAGGTGGGGATCGGGTC
3 RM316 3,8 CTAGTTGGGCATACGATGGC 150 175 55
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4 ROM10
5 ARTS

6 SC3

7  RM24013
8  RM296
9 RO9M30
10  RM257
11 RM7175
12 RM215

4,5

6,3

6,6

9,4

10,7

14,6

16,36

16,8

19,96

ACGCTTATATGTTACGTCAAC
CTTTGGATTCAGGGGGA

AACTTGAAACGGAGGCAG
CAGGGAAAGAGATGGTGGA
TTGGCCCTAGGTTGTTTCAG
GCTAGTGCAGGGTTGACACA
CTCTGGCCGTTTCATGGTAT
TCCATCTTCCTCTCCTAGAGCTTCC
CTCCCTGTCCCGAGTTAGTGC
CACATGGCACCAACCTC
GCCAAGTCATTCACTACTCTGG
CTCACCTACCTAAAACCCAAC
CCACCCAAATCTGATACTG
CAGTTCCGAGCAAGAGTACTC
GGATCGGACGTGGCATATG
ACAGTAAACGTGGTGCCTCC
AGAAGTAGCCTCGAGGACCC
CAAAATGGAGCAGCAAGAGC
TGAGCACCTCCTTCTCTGTAG

145

180

115

140

120

150

150

150

160

130

160

130

160

145

135

136

175

175

55

55

55

55

55

55

55

55

55

Bén canh hai chi thi ART5 va SC3 nam trong viung locut gen Subl, cac

CTPT cho da hinh trén nhiém sic thé s6 9 duoc thé hién trén Bang 3.14, gém co
10 chi thi: RM23662 (0,4Mb); RMI105 (2Mb); RM316 (3,8Mb); ROM10
(4,5Mb); RM24013 (9,4Mb), RM296 (10,7Mb); ROM30 (14,6Mb); RM257
(16,36Mb); RM7175 (16,8Mb) va RM215 (19,96Mb). Céc chi thi nay dugc str

dung dé sang loc nén di truyén cac thé hé con lai trong cac quan thé lai tro lai

sau nay.

Trén NST10, két qua khao sat 33 CTPT di xac dinh dugc 5 CTPT da hinh.
Céac CTPT dugc phan bd ¢ vi tri tir 8,4 - 21,8 Mb va lan luot & vi tri: RM25181
(8,4 Mb); RM311 (9,7 Mb); RM25271 (10,7 Mb); RM25763 (20 Mb), RM228
(20 Mb). Thong tin chi tiét dugc thé hién qua ang 3.16.
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Bang 3. 16: Chi thi cho két qua da hinh giira giong lia AS996 va
IR64-Subl1 trén NST10

Kich Nhié
thwdc san t (;l(f)
T A A Vi tri . A v pham gan
T Tén mo (Mb) Trinh ty xudi/nguoc S' - 3 PCR (bp) mdi
AS IR64
996 Subl

AAAGAGCTTCCCTAATGGCTTCG
IORM2SISL B4 GAATGACCTCTCCCAAGACC 130 165 55
TGGTAGTATAGGTACTAAACAT
2 RM3I 2 CCTATACACATACAAACATAC 180 165 35
AGACGCTACTCCCACCTGTAACC
3 RM27I T A TATCATTGCCGCAACACAAGE 120017555

TTGGAGTCGTCTCCGACTATGC

20

4 RM25763 AATTCAGGTGCGAACAGAATGC 245270 55
J1g  CTGGCCATTAGTCCTTGG

> RM228 " GCTTGCGGCTCTGCTTAC 155 175 55

Trén NST11, két qua khao sat 30 CTPT da xac dinh dugc 5 CTPT da hinh.
Céac CTPT dugc phan bd & vi tri tir 9,1 - 29,5 Mb va lan luot & vi tri: S11049 (9,1
Mb); RM287 (16,8 Mb); RM209 (17,7 Mb); RM206 (21,8 Mb), S11117C (29,5
Mb). Théng tin chi tiét duoc thé hién qua Bang 3.17.
Bang 3. 17: Chi thi cho két qua da hinh giira giong lia AS996 va
IR64-Sub1 trén NST11

Kich Nhiét
thudc sian do
Al A Vi tri . A v pham gan
TT Tén moi (Mb) Trinh tw xudi/nguwoc 5' - 3 PCR (bp) mbi
AS IR64
996 Subl
GAGCTGCGGTTACCAATGTT
1 S11049 9,1 200 220 55
GGCCCATAAGCCCACTAAAAT
TTCCCTGTTAAGAGAGAAATC
2 RM287 16,8 120 145 55

GTGTATTTGGTGAAAGCAAC
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3 RM209
4 RM206
5 S11117C

17,7

21,8

29,5

ATATGAGTTGCTGTCGTGCG

135 115
CAACTTGCATCCTCCCCTCC
ATCGATCCGTATGGGTTCTAGC

150 135
GTCCATGTAGCCAATCTTATGT
CAACCATGTCTATGATCGATGT

205 185

GGCTGTCTCCATGTTGAGGT

55

55

55

Trén NST12, két qua khao sat 30 CTPT da xac dinh dugc 5 CTPT da hinh.
Céc CTPT duoc phan bd & vi tri tir 3,4 - 27,1 Mb va lan luot & vi tri: RM27593
(3,4 Mb); RM511 (17,4 Mb); RM17 (26,9 Mb); RM7558 (27,1 Mb), RM224
(27,1 Mb). Thong tin chi tiét duoc thé hién qua Bang 3.18.

Bang 3. 18: Chi thi cho két qua da hinh giira giong lia AS996 va

IR64-Subl trén NST12

Kich Nhié
thwécesan ¢ do
T A A Vi tri . A v A pham ga
T Tén moi (Mb) Trinh ty xuéi/nguwoc 5' - 3 PCR (bp) mdi
AS 1R64
996 Subl
CGTGCTGTCTCGGTCTCTCTCC
1 RM27593 3.4 110 135 55
CAGTTACAGGAGGGAATGGATGC
AACGAAAGCGAAGCTGTCTCC
2  RMS5I11 17,4 145 165 55
ATTTGTTCCCTTCCTTCGATCC
TGCCCTGTTATTTTCTTCTCTC
3  RM17 26,9 170 220 55
GGTGATCCTTTCCCATTTCA
CAGTAGCAGGCTCCCTTTTG
4 RMT7558 27,1 150 132 55
ATCAGGAACACCAGAGACGG
ATCGATCGATCTTCACGAGG
5 RM224 27,1 157 125 55
TGCTATAAAAGGCATTCGGG

Nhu vay, sau khi khao sat 400 chi thi SSR trén 12 NST, két qua xac dinh
dugc 71 chi thi da hinh giira hai gidng lta AS996 va IR64-Subl, chiém 17,75%

so voi tong sd cac chi thi phan tir SSR di dung trong viéc khao sat. Trong do,
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gém 12 chi thi ndm trén nhiém sic thé sd 9, chi thi ART5 va SC3 nam trong
vung gen khang, 10 chi thi ndm ngoai ving gen khang, 59 chi thi con lai rai rac
tai cac vi tri khac nhau trén 11 nhiém sic thé. Céc chi thi ndy s& duoc ding trong
cac budc phén tich trén cac quan thé lai trd lai trong qua trinh chon giéng. Hinh
3.3 thé hién két qua kiém tra chi thi phan tir SSR dé tim chi thi da hinh gitta hai

gidng laa str dung 1am b6 me trong quan thé chon gidng.

RM717E% RM316 ARTE RALS RM6 RM17 RM24 RM2E IN30  RMIOS RAMIOT RMIZT RMIS0 RM 171 RAZ40 RAMI4013

o 250bp
225bp

175bp
- e g T e b hhﬂhhd-““bﬁd 150bp
150bp S - pr— 125bp

125bp 100bp
100bp P1P2 P1P2 PI1P2 P1P2 P1P2ZPI1P2P1P2P1 P2 PiI1P2 P1P2P1P2 PI1P2P1P2P1P2P1L P2 P12

250bp - P
200bp

RMITI RMCMO RMOMS RMass RMS14 SC3 RMSN RMSA RMIIM RMLM RAOMOS RADMS RAOS6s RMAIIS RAUMTE RMM&d RMIS RAMDIP RAODM RADLE RMS1L

=
b2
m

e

PIPZPIPZP1PZPIPZPIPZ Pl P2P1PZ PIPZPIPZ PIPZPIP2Z PIP2 P1P2 P1IPZP1PZP1PZ PIPZPI1PZPIPIPIP2PIP2

»
i males wavhises

Hinh 3. 3. Két qua kiém tra mot so chi thi phan tir SSR dé tim chi thi da
hinh giira gidng lia AS996 va IR64-Subl
Ghi chu: hang chit phia trén la tén cdc chi thi SSR dwoc sw dung, hang chir phia
dudi ki hiéu P1: AS996, P2: IR64-Subl, thang chudn 25 bp ladder

Ti 18 chi thi phan tr cho da hinh duoc tong két trén Bang 3.19 cho thiy:
Té)ng s6 71/400 chi thi cho da hinh, chiém 17,75% chi thi da sang loc. Trén NST
sd 1 da sang loc 32 chi thi, chi c6 6 chi thi cho da hinh, chiém 18,75%. Trén
NST s6 2, sang loc 31 chi thi da tim dugc 9 chi thi cho da hinh, chiém 19,03%.
Trén NST sb 3, sang loc 40 chi thi dd tim dugc 4 chi thi cho da hinh, chiém
10%. Trén NST s6 4, sang loc 33 chi thi da tim dugc 6 chi thi cho da hinh,
chiém 18,18%. Trén NST sd 5, sang loc 27 chi thi da tim dugc 5 chi thi cho da

79



hinh, chiém 18,52%. Trén NST sé 6, sang loc 23 chi thi dd tim duoc 5 chi thi
cho da hinh, chiém 21,74%. Trén NST s 7, sang loc 31 chi thi da tim duogc 5
chi thi cho da hinh, chiém 16,13%. Trén NST s6 8, sang loc 23 chi thi di tim
duogc 4 chi thi cho da hinh, chiém 17,39%. Trén NST s6 9, sang loc 67 chi thi da
tim dugc 12 chi thi cho da hinh, chiém 17,91%. Trén NST sb 10, sang loc 33 chi
thi da tim dugc 5 chi thi cho da hinh, chiém 15,15%. Trén NST sé 11, sang loc
30 chi thi da tim dugc 5 chi thi cho da hinh, chiém 16,67%. Trén NST s6 12,
sang loc 30 chi thi da tim duoc 5 chi thi cho da hinh, chiém 16,67%. Tinh chung
trén cac NST, ti 1é chi thi cho da hinh cao nhét trén NST s6 2, ti 1& da hinh thép
nhat trén NST s 3.
Bang 3. 19: Ti 1€ chi thi da hinh trén 12 nhiém siic thé

NST S6 chi thi S6 chi thi Ty 1¢ da hinh
khao sat cho da hinh (%)

1 32 6 18,75
2 31 9 29,03
3 40 4 10,00
4 33 6 18,18
5 27 5 18,52
6 23 5 21,74
7 31 5 16,13
8 23 4 17,39
9 67 12 17,91
10 33 5 15,15
11 30 5 16,67
. 12 ) 30 5 16,67
Tong s0 400 71 17,75

Céc chi thi phan tir cho da hinh giita hai gidng AS996 va IR64-Subl lam
bd me trong quan thé lai tao va chon giéng duogc sir dung dé sang loc nén di

truyén cac thé hé con lai trong cac quan thé lai tr¢ lai sau nay.
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3.2. KET QUA LAI TAO VA CHON LOC CAC CA THE CON LAI
MANG LOCUT GEN CHIU NGAP SUBI VA MANG NEN DI TRUYEN
GIONG NHAN GEN AS996 BANG PHUONG PHAP CHI THI PHAN TU
VA LAI TRO LAI
3.2.1. Két qua phan tich kiéu gen va chon lpc cd thé mang locut gen chiu ngdp
Subl va nén di truyén giong AS996 trong thé hé FI va quin thé BC,F,

Tién hanh lai giita giéng lta AS996 va IR64- Subl, thu duoc 22 hat lai F,.
Cac hat lai F; dugc gieo trong dé tao quan thé lai BC,F,. Trén co s& két qua
danh gia da hinh gitra hai giéng bd me trong quan thé chon giéng, ngay tir thé hé
F, da dung hai chi thi lién két chit vai locut gen muc tiéu Subl 1a chi thi ARTS
va SC3 dé xac dinh con lai.

1 2 S45 6789 111213141516 1718192021221R AS

180 bp
e ——— D W i S W S — -~ - 160 bp

HHHHHHHHHHHHHH HHHH HHHHHATSB

Hinh 3. 4. Sang loc cac ca thé F;(AS996/IR64-Sub1) bang chi thi ARTS.
Lan gel 1-22: cdc cd thé F; mang bang di hop tir H, Lan gel 23: IR64-Subl;
Lan gel 24:45996, Lan gel 25: thang chudn 50bp

1150p
HHHHHHMHMHMHMHHMHMHN A B

Hinh 3. 5. Sang loc cac ca thé F;(AS996/IR64-Sub1) bing chi thi SC3.
Lan gel 1-22: céc cd thé BC,F; mang bang di hop tir H,
Lan gel 23: AS996 (P1), Lan gel 24: IR64-Subl (P2).
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Hinh 3. 6. Sang loc céc ca thé ciia quin thé BC,F, (AS996/IR64-Sub1)
bang chi thi ART5
Lan gel 1, 26: thang chudn 50bp (M),
Lan gel 2: IR64-Subl, Lan gel 3: AS996,
Lan gel 4-25 va 27-48: cdc cd thé BC,F; (4 hodc H)

1 2 3 45 € 7 39%0MW NNV MUMBKN T HDINARADUDBRTADIINNAAIVUBRIT B0 avussuanow

e - =3 j.’ o wreane 1Nbp

15bp

H HA N A NN A A HHA HNA HNHHEHHEHNH AHNHKEHHNEHNEMNMAHNHN HNANAAAAN N AAAANDNEEDAA HAD N

Hinh 3. 7. Sang loc cdc ca thé cia quin thé BC,F;(AS996/IR64-Sub1)
bang chi thi SC3
Lan gel 1-24 va 26-47: cdc cd thé BCIFI(A hodc H),
Lan gel 48: AS996 (A),
Lan gel 49: IR64-Subl(B),
Lan gel 50: thang chudn 25bp (M)
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Hinh 3. 8. Két qua phén tich nén di truyén 56 ca thé BC,F,
bang phin mém GGT v.2.0

Ghi chii: Phia trén la s6 thir tw nhiém sdc thé; sé phia bén trdi la s thir tw

cd thé BCF; kiém tra nén di truyén. Phan biéu thi mau dé (A) la nén di

truyén AS996, phan xanh la di hop tir. Pon vi ban do: cM.

83



Két qua Hinh 3.4 va 3.5 cho thay: ca 22 ca thé F, duoc kiém tra déu 1a cay
lai mang locut gen Subl. Tién hanh lai tré lai cac ca thé F, voi AS996 dé tao
quan thé BC,F}, thu dugc 120 ca thé thé hé BC/F,.

Dé x4c dinh nhitng c4 thé mang locus gen muc tiéu Sub! trong quan thé
lai tré 1ai BC,F, tiép tuc st dung 2 CTPT 1a SC3 va ARTS5, c6 lién két chit véi
locut gen muc tiéu Subl. Két qua trong tong sd 120 ca thé cua quan thé BC,F,,
da xac dinh dugc 56 ca thé mang locut gen Subl, c6 kiéu gen di hop tir (H) véi
hai chi thi dung dé sang loc 1a ARTS va SC3 (Hinh 3.6 va 3.7).

Céc ca thé mang locut gen Sub! trong quan thé BC,F, tiép tuc duoc phan
tich kiéu gen voi 69 CTPT da hinh trén 12 nhiém sic thé dé danh gid nén di
truyén ctia ting ca thé ¢ thé hé BC,F,. Két qua phan tich kiéu gen cua 56 cé thé
BC,F, mang locut gen Subl véi chi thi da hinh trén 12 nhiém sic thé duogc doc
va nhap vao phan mém Excel. S liéu duoc phan tich qua phan mém Graphical
Genotypes 2.0 (GGT v.2.0) nhdm tim kiém c4 thé mang nén di truyén tuong
ddng voi gidng nhan gen AS996 (Hinh 3.8).

% cM % cM
A 11874.3 A 80.C 220.8
H 24.5 3861.2 H 20.0 55.3

A B

Hinh 3. 9. Ti 1¢ nén di truyén cia giéng nhén gen AS996 (A) va ti I¢ ca thé
mang kiéu gen di hop tir (H) tinh trén ca quén thé BC,F; (hinh A) va ca thé
BC;,F,; s6 16 (hinh B)

84



RMIOS 0. 10
RN L o RM320z o.80 RALSOS - 0.40
RMIOIIS—_ -2 20 e = FMar3 o g 220
RMAZSS4 5.80 Rsaans &m0 P2 Te 620
R4m13 T.80
R3S 0
Ra4MT 11.50
- 1 RAMIOT — 280
FEE00- 3340 ::‘:g?.g? g = !g ;g Ru':‘ﬂ': p :3 30 REM2ZD 1370
RASAZ 14 .80 §'
I 4 RM3ISIE— 18.40 SOBIBIA 18.40
RMI10S54 — 1T .30
RA34T — —20.7T0
RALRI2T 2230
RMISETT 23 50 "RAAAZE 23 40
RAMNI18- — 24 40
AT 3AS -28.70 §
RMTOST 2070 o
RS 860 g
So1132a—, —32.00 s —l —siiae A 3200
RMM2e2 I 35 70
g
R34 40 .30
Ind no:16 [16] -
RM23882 0.40 =
o
rusos— 200 B
3
ruae-B 380 RMZTS53—g—3.40 =
RM310—g —5.10 Gevcndl B m
ARTS. | .8.30 .
SC3- 880
RMZ5181 —g—5.40 St — =
~ 17 ¥
i ruz4o13-—ll 540 auar-M_s70 >
RMTST—p —10.40 rumzos Ml - 10.70 ruzTi—ll—10.70
L]
@
ru7azs. JJf 1530 REM30— —14.80
807053 ~15.20
Ri’;‘?ﬂ _j: :; rRuzs7- - 18.50 = =
RMB153- 17.80 o e RM20% 17.70 RM511—l—17.40 =
RMz15 M _ 13528 RuzsTe3—N—20.00
(2]
g RM228- 0 .-21.80 RM208 ~21.80
3
Ru3Tss— 2380 rus4ss- Q2410 = g
RM149—" 24 50 =
rRM15—M 25 70 = RMIT 28.90
g RM7558-.-2-27.10
g =) RM2247 o “27.10
3 snnrc-M_z9.% §
g- b}
=

Hinh 3. 10. Két qua phén tich nén di truyén ca thé BC,F, s6 16 bang phin
mém GGT v.2.0.
Ghi chii: Ban do vi tri va kiéu gen cua 71 chi thi SSR trén 12 nhiém sdc thé cia
cd thé BC,F, s6 16. Phan biéu thi mau dé (4) la nén di truyén AS996, phc”in xanh
la di hop tir (H). Pon vi bin do: cM.
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Trén quan thé BC,F,, khi dua s6 liéu vao phan tich trong phan mém GGT
v.2.0 cho thdy, phan mém d4 tinh toan gié tri nén gen cta gidng AS996 trén ca
quan thé trung binh 13 75,5% (mang alen A) va s c4 thé mang gen di hop tir
trung binh dat ti 1¢ 24,5% (mang alen H).

Trong sb cac ca thé BC,F,, d3 chon duoc cé thé sd 16 mang ti 1¢ nén gen
ctia gidng AS996 1a 80% (alen A) va mang ti 1& kiéu gen di hop tir 13 20% (alen
H) dé phat trién tiép quan thé lai trd lai trong viéc tao thé hé BC,F, cho chon
gidéng. Hinh 3.9 va Hinh 3.10 1a nhitng két qua dugc phan tich trén phdn mém
GGT.v.2.0. Ca thé sb 16 duoc chon dé lai tré lai v6i gibng AS996 phat trién
thanh qu?m thé BC,F,.

3.2.2. Két qud chon loc cd thé mang locut gen Subl chiu ngdp va nén di
truyén giong AS996 trong qudn thé BC,F,

Thé hé BC,F, duoc tao ra gobm c6 128 ca thé. Tach chiét ADN cua cac ca
thé BC,F, va tién hanh x4c dinh kiéu gen cua cac ca thé & giai doan dé nhanh.
Phén tich kiéu gen cac cé thé ciia quan thé v6i hai CTPT lién két chat véi locut
gen Subl 1a ARTS va SC3.

Két qua phan tich 128 c4 thé BC,F; v6i ARTS va SC3 thu duoc 62 c4 thé
mang locut gen Subl, thé hién bang kiéu gen di hop tir véi ca hai chi thi nay.
Tiép tuc chon loc cac ca thé vira mang locut gen muc tiéu Sub/, vira mang nén
di truyén gan nhat véi gidng laa AS996. Tét ca 62 ca thé BC,F; mang locut gen
muc ti€u Subl duoc tiép tuc phan tich kiéu gen voi 69 CTPT da hinh trén 12
nhiém sic thé. Két qua danh gia nén di truyén dugc xtr 1y trén phan mém GGT

v.2.0 dé chon loc ca thé mang nén di truyén gan nhat véi giéng AS996.
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Hinh 3. 11. Sang lgc cdc c4 thé ciia quan thé BC,F; (AS996/IR64-Sub1)
bang chi thi ARTS

Lan gel 1, 51: thang chudn 25bp (M)

Lan gel 2-25 va 27-48: cdc cd thé BC>F; (4 hodc H),
Lan gel 49: AS996 (A),

Lan gel 50: IR64-Subl(B),

1 2 3 45¢C 7830 NMN2VUBKTREDIN2D NBRTBEDIINRIVIUBRITIBILONQ DUBSKOTBLO R

120bp_

15kp

A B MH H HH'*H N H A AHH HAHAA HA HAHHHEHMHH AAHNAA A AHHAAHMHNH AAA AA N

Hinh 3. 12. Sang loc cic ca thé ciia quéin thé BC,F,; (AS996/IR64-Sub1)
bang chi thi SC3

Lan gel 1.AS996 (A),

Lan gel 2. IR64-Subl (B),

Lan gel 3, 28: thang chuan 25bp (M),

Lan gel 4-27 va 29-50 : cac ca thé BC,F; (A hodc H).

Két qua phan tich nén di truyén 62 ca thé BC,F, bang phan mém GGT v.2.0
duogc thé hién qua Hinh 3.13.
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Hinh 3. 13. Két qua phan tich nén di truyén 62 ca thé BC,F,

N

bang ph

r

1
A

1
A

an mem

GGT v.2.0

7

2

A

4

Ghi chii: Phia trén I s6 thir tw nhiém sdc thé; s6 phia bén trai la so thu tu

on di

Y

anen

by

2

by
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Hinh 3. 14. Ti 1¢ nén di truyén ciia gidng nhan gen AS996 (A) va ti 1¢ ca thé

mang kiéu gen di hop tir (H) tinh trén ca quan thé BC,F; (hinh A) va ca thé
BC,F; s6 5 (hinh B)

Hinh 3.14 A, khi dua s6 liéu vao phan tich trong phan mém GGT v.2.0
cho thay: phan mém di tinh toan gia tri nén gen ciia giéng AS996 trén ca quan
thé trung binh 13 88,1% (mang alen A) va sd ca thé mang gen di hop tir trung
binh dat ti 1€ 11,9% (mang alen H).

Trong sb cac ca thé BC,F,, da chon dugc ca thé sb 5 mang nén gen cua
gidng AS996 1a 93,8% (alen A) va mang kiéu gen di hop tir dat ti 1& 6,2% (alen
H) dé phat trién tiép quén thé lai tro lai trong viéc tao thé hé BC;F; cho chon
giong. Hinh 3.14 B va Hinh 3.15 1a nhiing két qua dugc phan tich trén phan
mém GGT phan tich nén di truyén céa thé BC,F, 6 5.
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Hinh 3. 15. Két qua phén tich nén di truyén ca thé BC,F, s6 5 bang phan

220

—14.80

—25.10

32.00

o

RM31D

RME153

RM5485-

RMI0S._

RM4SS
RS

RM341

R3S

RMS

428 —

RM202

~24.10

RM145—

guouLo

~24.50

RM24013 -9.40
RMZ%8 10.70
ROM30- 14.80
RM25T - - 16.38

RMT175- | ~18.80
RM215-M 1598

cwo

0.70
0.50 RM3202
1.10
CITEEL
13.20 RMIZET.
RMIZS
20.70
— 24 40
RM70S7 —
23.80
—32.20
3870
RM23882 —0.40
RM105—1—2.00
RM315--3.80
RSM10 ~4.50
ARTE 8.20
SC3-| 080

w

0.80

580

88

28.70

ElA

RM25181
RM3T1

RM2T1-

RMZ5783

RM228-

T O —

R4M1I3

RM3835
R4MIT

RM307

RMT7T102

—8.40
—9.70
10.70

N OB
8 8

0 wayo

RMZET -
RM209-

RM203

0

RM413— g —32
RM3838 16.40
RAM332T 230

RM1BE7T7- B _-23.50

o

RM27593-

SHNTC-M_29.5

mém GGT v.2.0
Ghi chii: Ban dé vi tri va kiéu gen cua 71 chi thi SSR trén 12 nhiém sdc thé
cia cd thé BC>F; s6 5. Phan biéu thi mau do (A) la nén di truyén AS996,
phan xanh la di hop tir (H). Pon vi ban do: cM.
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3.2.3. Két qud chon loc cd thé mang locut gen Subl chiu ngdp va nén di
truyén giong AS996 trong qudn thé BC;F;

T c4 thé BC,F, sb 5, lai trd lai voi giéng laa AS996 dé tao ra 132 cé thé
ciia quan thé thé hé BC5F,. Tién hanh xac dinh kiéu gen cta cac ca thé ¢ giai
doan dé nhanh cta ciy, phan tich kiéu gen cua céc ca thé trong quan thé BC;F,
v6i hai CTPT lién két locut gen Subl 13 ART5 va SC3. Két qua thu dugc 58 ca
thé mang locut gen Sub1, thé hién bang kiéu gen di hop tir v6i ca hai chi thi nay.

1 23 458 7890 NRVBUSKITBBNA28U BRBINNRVUBRBTRBILHNLQ28ULLKOS

180 bp

160 by
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Hinh 3. 16. Sang loc cic ca thé ciia quéin thé BC;F,; (AS996/IR64-Sub1)
bang chi thi ARTS.
Lan gel 1-24 va 25-46: cdc cd thé BC-F; (4 hodc H),
Lan gel 47: AS996 (4);
Lan gel 48: IR64-Subl(B)

12 3456783 10NNV UISICITBHNN2BUB RBH NN VUSRI VNN L28UB8088
M

15k
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Hinh 3. 17. Sang loc cic ca thé ciia quan thé BC;F,; (AS996/IR64-Sub1)
bang chi thi SC3.
Lan gel 1-25 va 26-47 : cdc cd thé BC,F; (A hodc H).
Lan gel 48.45996 (A),
Lan gel 49. IR64-Subl (B).
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Tuong tu nhu véi quﬁn thé BC,F, va BC,F, tiép tuc chon loc céac ca thé
vira mang locut gen muc tiéu Sub, vira mang nén di truyén tuong dong nhat véi
gidng laa AS996. Tét ca 58 ca thé trong quan thé BCsF; mang locut gen Subl
tiép tuc duoc phan tich kiéu gen v6i 69 CTPT da hinh trén 12 nhiém sic thé. Két
qua danh gia nén di truyén dugc xir 1y trén phan mém GGT v. 2.0 dé chon loc ca
thé mang nén di truyén twong dong nhét véi giong AS996.

Trén quan thé BC;F,, khi dua sb liéu vao phan tich trong phan mém GGT
v. 2.0 cho thiy, phan mém da tinh toan gia tri nén gen cta giéng AS996 trén ca
quan thé 1a 93,9% (mang alen A), va s c4 thé mang gen di hop tir (mang alen

H) dat ti 1& 6,1%, két qua thé hién trén hinh 3.19 A.

% cM % cM
A 03.9 15299.1 A 08.9 273.0
H |[6.1 988.5 H 1.1 3.3

A B
Hinh 3.19. Ti 1 nén di truyén ciia giong nhin gen AS996 (A) va ti 1¢ ca thé
mang kiéu gen di hop tir (H) tinh trén ca quan thé BC;F; (hinh A) va ca thé
BC;F; s6 56 (hinh B)
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Hinh 3. 20. Két qua phén tich nén di truyén ca thé BC;F, s6 56 bang phan
mém GGT v.2.0
Ghi chii: Ban dé vi tri va kiéu gen cua 71 chi thi SSR trén 12 nhiém sdc thé
ctia cd thé BC;F, s6 56. Phan biéu thi mau dé (A) la nén di truyén AS996,
phan xanh (H) la di hop tir. Pon vi ban do: cM.
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Trong quan thé BCsF;, dd chon dugc ca thé sé 56 mang nén gen tuong
d6ng nhét voi gibng AS996 13 98,9% (alen A) va mang kiéu gen di hop tir (alen
H) dat ti 18 1,1% dé phat trién tiép quan thé chon giong. Hinh 3.19 B va Hinh
3.20 1a nhitng két qua dugc phan tich trén phan mém GGT.

3.2.4. Két qud chon loc cd thé mang locut gen Subl chiu ngdp dong hop tir

T c4 thé s6 56 trong quan thé BC5F, tién hanh ty thu dé tao cac quéan thé

tiép theo. Tai thé hé BC;F,, hai CTPT lién két locut gen Subl 1a ARTS va SC3

tiép tuc dugc sir dung dé xac dinh ca thé mang locut gen Subl ddong hop tu.

ASIR 1 2 3 45 6 7 8 9 10 111213 141516171819520 21

i,
15k

A BB B B BABBUBABAASBIUBUBBASBUBSBUBESB

Hinh 3. 21. Két qua kiém tra cic ca thé cia qu:‘?m thé BC;F, véi chi thi SC3
lién két chit véi locut gen Subl
Lan gel 1: AS996 (4), Lan gel 2: IR64-Subl (B), Tir 1-21: cdc cd thé BC5F;

ASIR1 2 3 45 6 7 8 91011 12 1314151617181920 21

A B B BB B B BBAABAABAA AAABBA A

Hinh 3. 22. Két qua kiém tra cic ca thé ciia quan thé BC;F, véi chi thi
ARTS lién két chit véi locut gen Subl
Lan gel M: thang chudn 25bp; Lan gel AS: AS996 (4), Lan gel IR:
IR64-Subl (B), Tir 1-21: cdc cd thé BC;F,
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Két qua phan tich trén Hinh 3.21 cho thay cac ca thé 1,2, 3,4, 5, 6, 7, 10,
13, 18, 19 mang locut gen Subl déng hop tir tai vi tri cua chi thi SC3.

Tiép tuc sang loc sy co6 mit cua locut ART5 dong hop véi cac ca thé
BC;F,. Két qua phan tich trén Hinh 3.22 cho thiy cac ca thé 1, 2, 3, 4, 6, 7, 8,
10, 13, 14, 15, 16, 18, 19, 20, 21 mang locut gen Subl déng hop tur tai vi tri cua
ARTS5. Két hop két qua phan tich kiéu gen dong hop tir clia ca hai chi thi ARTS
va SC3, chon ra duge céac ca thé BCsF, 86 1, 2, 3, 4, 6, 7, 10, 13, 18, 19 mang
locut gen Subl dong hop tir d6i v6i ca hai chi thi sang loc.

Céc ca thé ddng hop tir thé hé BC5F, duoc st dung dé phat trién quan thé
BC5F; Tiép tuc kiém tra su c6 mit cua locut gen gen Sub! bang hai CTPT 1a
SC3 va ARTS trong quan thé BC5F; (Hinh 3.23, Hinh 3.24). Két qua phan tich
cho thiy cac ca thé BC;F; déu mang locut gen Subl dong hop tu.

12,3 4 568 7 8% 0020 MBSO 2D ND 26 W WM B 0N Q2 43 MU % o

180 by

--
- -- e 160 bp

MB B B 6B BB BBEBEBEE BBEE BB BB BB BB B e 69 B, B BEEE B BB BB B B B BE BB B A

Hinh 3. 23. Sang loc cic ca thé ciia quan thé BC;F; (AS996/IR64-Sub1)
bang chi thi ART5
Lan gel 1: thang chudn 25bp (M); Lan gel 2-25 va 26-46: cdc cd thé BC;F; (B),
Lan gel 47: IR64-Subl(B;) Lan gel 48: AS996 (A)

2345e73swuunuwwnwwnnnnuxmnnnunnnwmuunwuauuuuuwwws
130 bp

- Rus .“n..u.‘ L LT S bgﬂ-.“. .bbnn.u kL

BBEBBBBEBBEBEBBBEBEBBBEBBBEBBEBBEMBEBBEBEBBE B BB BBBB BBBBBB BIRAS
Hinh 3. 24. Sang loc cic ca thé ciia quan thé BC;F; (AS996/IR64-Sub1)
bang chi thi SC3
Lan gel 2 - 25 va 27 - 48: cdc cd thé BC;F; (B),

Lan gel 49: IR64-Subl(B;) Lan gel 50: AS996 (A);
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Qua qua trinh lai tao va chon lgc, phan tich cac thé hé lai trd lai, két qua
cho thay qua trinh lai tao giita gidng lua IR64-Subl (gidng cho gen Subl) véi
gidng AS996 (giéng nhan gen) va qué trinh chon loc da thanh cong khi ap dung
phuong phdp MABC. Két qua & thé hé BCF, da xac dinh duoc ca thé sb 56
mang 98,9% nén di truyén cua gidng laa nhan gen AS996 va mang locut gen
Subl. Cé thé nay tiép tuc duoc sir dung dé phat trién quan thé BC5F,, BCsF; va
chon dong AS996-Subl mang locut gen Sub! & trang thai ddng hop tir. Qua
trinh chon loc thanh cong khi kiém tra bang chi thi ART5 va SC3 cho thay tat ca
cac dong BC5F; déu mang locut gen Sub! & trang thai dong hop tir. Két qua nay
thé hién trén Hinh 3.23 va 3.24.

Nhu vy, viéc tich hop thanh cong locut gen chiu ngap Subl vao gidng
laa AS996 cuia nghién ctru nay di gop phan minh chimg cho viéc tng dung
thanh cong céng nghé MABC trong chon tao giéng cdy trong tai Viét Nam. Két
qua nghién ciru ndy cung véi cac két qua nghién ciru ciia mot sb tac gia khac
cling da khang dinh tinh wu viét va tiém ning cua phuong phap chon gidng
MABC trong chon tao gidng lta & Viét Nam dé ung phé véi BDKH dang dién
ra hién nay.

3.3. KET QUA PANH GIA KHA NANG CHIU NGAP, PAC PIEM NONG
SINH HQC VA TIEM NANG NANG SUAT CUA MOQT SO DONG/
GIONG LUA TRIEN VONG TRONG CAC THE HE CHON GIONG

3.3.1. Két qua dinh gid kha néng chiu ngdp ciia mét s6 dong/giong liia trong
thé hé chon giong BC;F;

Cung vdi thi nghiém danh gid mdt s6 dic diém nong sinh hoc, cac dong
Cl1, C2, C3, C4, Ce, C7, C10, C13, C18 va C19 mang locus gen Subl déng hop
tir & thé hé BC5F, duge danh gia kha nang chiu ngép trong diéu kién nhan tao.

Két qua dugc thé hién trong Hinh 3.25; Hinh 3.26 va Bang 3.20 .
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1 2 3 4 5 6 7 89 1 2 3 4 5 6 7 8 9

Hinh 3. 25. Cac dong BC;F; trude khi duwge cho vao danh gia tinh chiu

ngip, ¢ 14 ngay tudi

Hinh 3. 26. Cac dong BC;F; khi dwgc danh gia ngap hoan toan

trong thoi gian 14 ngay
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Bang 3. 20: Két qua danh gia kha ning chiu ngip ciia cac dong thi nghiém

mang locut gen Subl

Mang Ti l¢

TT Ten ] gen cay Thz;ng Danh gia
dong/giong song diem
Subl (%)
1 C1 + 68,3 7 Chiu ngép trung binh
2 C2 + 88,3 1 Chiju ngap tot
3 C3 + 73.3 7 Chiu ngép trung binh
4 C4 + 73,3 7 Chiu ngap trung binh
5 C6 + 76,7 7 Chiu ngap trung binh
6 C7 + 88,3 1 Chju ngdp tot
7 C10 + 86,3 1 Chju ngdp tot
8 C13 + 91,7 1 Chju ngdp tot
9 C18 + 65,0 7 Chiu ngép trung binh
10 C19 + 61,7 7 Chiu ngép trung binh
11 AS996 - 16,7 9 Khoéng chiu ngép
12 IR64-Subl + 86.7 1 Chiu ngap tot
13 1R42 (D/¢) - 0,0 9 Khong chiu ngap

Ghi_chii: (+): Mang gen Subl; (-): khéng mang gen Subl; P/c: giong

chudn man cam ngdp IR42

Két qua Bang 3.20 cho thay: nhém dong/ giéng c6 kha niang chiu ngap tét
(diém 1) gbm C2, C7, C10, C13 va IR64-Subl véi ty 1& cdy séng sot sau 14
ngay ngap hoan toan 1an luot 1a 88,3%, 86,3%, 91,7% va 86,7%. Cac dong nay
déu co6 kha nang chiu ngap (diém 1) twong duong véi giéng cho gen chiu ngap
IR64-Subl, dong thoi 1a dbi chimg chiu ngap. Giéng IR42 1a giéng dbi ching

man cam khong c6 kha ning chiu ngap, sau 14 ngay ngap c6 100% s6 cay thi
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nghiém déu bi chét hoan toan (diém 9). Cac dong con lai déu chiu ngip ¢ mirc
d6 trung binh (diém 7).
3.3.2. Pdnh gid dic diém néng sinh hoc va tiém ndng néng sudt ciia mét sé
dong/giong lia trong cdc thé hé chon giong

Song song voi viée danh gia kha nang chiu ngap, TGST va mot sd yéu t6
cu thanh ning suit va ning suat, vu Thu Péng 2013, 10 dong BC;F; mang
locut gen Subl duogc tiép tuc danh gia dé chon ra nhitng dong uu ta. Két qua
trinh bay tai Bang 3.21 cho thiy: thoi gian sinh truéng cua cac dong/gidng
trong vu Thu Pdéng 2013 dao dong tr 101 - 109 ngay. Trong 10 dong thi
nghiém tir thé hé BC;F; khi so sanh voi giéng ddi chimg AS996 thi chi co 3
dong C7, C10 va C13 c6 thoi gian sinh truéng twong duong giéng ddi chimg; 5
dong con lai 1a C1, C2, C3, C4, C6, C18 va C19 c6 thoi gian sinh trudng, khac
biét voi gidng d6i chimg AS996. Vi vay 7 dong nay khong dugce tiép tuc danh
gia & cac thi nghiém phat trién dong tiép theo.

Bang 3. 21: Két qua danh gia cic dong mang locut gen SubI tai thé hé
BC;F; trong vu Thu Pong 2013 tai Vién Lua PBSCL

Chiéu S6bdong Soéhat P.1000 NSTT Ting/giam
cao /m* chiic/bdng hat  (tAn/ so véi gibng
cay (cm) (bong) (hat) (gam) ha) D/c (%)

Tén dong/ TGST
giong  (ngay)

1 Cl 106 101,0  285,2 98,9 26,6 4,7 4,4
2 C2 109 111,3  253,8 100,9 26,1 4,9 8,9
3 C3 107 103,7 2814 108,6 25,9 4,9 8,9
4 C4 107 114,7  282,6 98,2 25,9 4,9 8,9
5 Co6 108 102,3 2883 105,2 25,8 5,0 11,1
6 C7 102 105,0  262,2 82,9 26,4 5,1 13,3
7 C10 103 103,0  273,6 94,9 25,7 5,1 13,3
8 C13 102 1043  299,6 114,0 26,8 5,5 22,2
9 C18 107 114,0 2613 98,0 23,3 4,2 -6,7
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10 C19 109 113,0 264,77 1183 21,5 43 4.4
11 AS996 (P/c) 103 1050 2673 87,4 256 45 -

12 IR64-Subl 106 103,0  321,6 80,9 26,5 4,2 -6,7

13 IR42 105 91,7 303,0 73,0 25,4 3,5 -22,2
CV% 6,6 7,5 13,0 1,7 7,9
LSDy,5 11,8 35,5 21,3 0,7 0,6

Chiéu cao cdy ciia cac dong thi nghiém dao dong tir 91,7 - 114,7 cm; céc
dong c6 chiéu cao cay tuong duong véi gidng ddi chimg AS996 (105,0 cm) lan
lugt 1a C7, C10, C13 va IR64-Subl; cac dong con lai la C1, C2, C3, C4; Ce,
C18 va C19 ¢6 chiéu cao cdy cao hon giéng d6i ching; chi ¢ gibng IR42 14 cd
chiéu cao cdy thap nhét trong cac dong/gidéng thi nghiém.

Sb bong/m*: gidng IR64-Subl cho sd bong/m” cao nhat (321,6 bong); cac
dong c6 s6 bong/m® 16n hon gidng dbi chimg AS996 lan luot 1a C1, C3, C4,
C6, C10, C13 va IR42. Bén dong con lai ¢ sb bong/m” it hon giéng ddi ching
AS996.

Tuong tu, d6i v6i chi tiéu khdi lugng 1000 hat: cac dong/ giong tham gia
thi nghiém dao dong tir 21,5 gram (C19) dén 26,8 gram (C13). Chi c6 2 dong
C18 va C19 1a c6 khéi lwong 1000 hat nhé hon giéng ddi ching AS996. Cac
dong con lai c6 khdi lwong 1000 hat 6n dinh va twong duong gidng ddi ching
AS996.

Ning suat thuc thu (NSTT) cua cac dong/ giéng thi nghiém dao dong tir
3,5-5,5 tin. C6 8/10 dong c6 NSTT cao hon gidng ddi ching AS996 1a dong
Cl1, C2, C3, C4, C6,C7, C10 va C13. Trong sé d6 c6 3 dong co ning suat vuot
so voi giéng dbi chimg cao nhit 1 13,3% (C7 va C10) va 22,2% (C13).

Nhu vay qua két qua danh gia mot sd dic diém nong sinh hoc, ning suat
va kha nang chiu ngap trong diéu kién nhan tao cuia cic dong gidng thi nghiém
cho thiy: cac dong C7, C10 va C13 c6 thoi gian sinh truéng twong duong véi
d6i ching AS996, mit khac 3 dong nay c6 kha niang chiu ngap tot (diém 1), cho
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nang suat cao hon d6i ching tir 13,3% dén 22,2%. Vi vay, ba dong C7, C10 va
C13 duoc Iwra chon dé phat trién thé hé BCF,,
Tao quan thé BCsF, tir ba dong C7, C10 va C13. Tiép tuc danh gia cac

dac diém nong sinh hoc ciia quan thé nay va chon ra dugc 8 dong trién vong.

Két qua thé hién qua Bang 3.22.

Bang 3. 22: Két qua danh gia cac dong mang locut gen Subl tai thé hé

BC;F, trong vu Dong Xuan 2013 - 2014 tai Vién Lia DPBSCL

Chiéu S6
Tén dong TGST cao bong

So

hat Ty 1¢ P.1000

NSTT  Ting/

T ) N , chic/ 1ép hat NSLT (tin/ giam so
/giong  (ngay) cdy /m° . % .
(cm) (bon )bong (%) (gam) (tan/ ha) véigiong
%) (hat) ha) Dle (%)
1 C7-1 101 108,0 3643 117,2 10,5 272 82  59° 4,6
2 Cl10-1 101 1093 398,7 1204 11,1 27 82  6,0° 5,1
3 C13-1 99 101,7 457,6 130,6 89 274 90 6,8 19,4
4 Cl3-4 101 1103 410,7 111,3 10,6 272 80 59" 3,5
5 C13-3 98 112,7 366 1082 93 272 80 57° 1,4
6 C13-2 104 1147 386,7 1142 12,6 27,5 81 548" 2,5
7 Cl13-5 99 109,3 3773 1195 122 275 81 58 2,8
8 Cl13-6 101 1033 3843 1053 9,6 27,6 83 59 4.8
AS996 )
101 100,7 402,3 103,7 11,9 273 79 57 0,0
B/c)
10 IR64-Subl 98 90 3947 996 12 265 7,7 56 0,3
CV% - 47 87 119 85 15 71 6,5
LSDy,0s - 85 586 231 1,6 07 09 07

*Ghi chi: cdc chit giong nhau trong ciing mot ¢t biéu thi sy sai khdc khong cé

nghia, cdc chi khdc nhau biéu thi sw sai khdc cé y nghia.

S6 liéu Bang 3.22 cho thay:

Thoi gian sinh trudng cac dong dao dong tir 98 - 104 ngay, trong d6 giéng
[R64-Subl c6 TGST ngin nhét (98 ngay) va TGST dai nhét 1a dong C13-2. Khi
so sanh v6i gidng ddi chimg AS996 cho thay chi duy nhat dong C13-2 ¢c6 TGST
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dai hon gidng dbi chimg 3 ngay, cac dong con lai c6 TGST ngan hon 2 - 3 ngay
hoic tuong dwong gidng dbi chimg AS996.

Chiéu cao cdy cac dong dao dong tir 90,0 - 114,7 cm. Trong d6 cac dong
C7-1, C13-1 va C13-6 ¢6 chiéu cao ciy twong dwong véi gidng dbi ching
AS996, cac dong con lai c6 chiéu cao cay cao hon gibng dbi chung tir 8,6 - 14,0
cm & muc do tin cdy 95%.

Céac dong/giong thi nghiém cho sd bong/m” twong dwong nhau va dao
dong tir 364,3 - 457,6 bong/m>. S6 hat chic/bong cua cac dong/gidng bién dong
tr 99,6 - 130,6 hat, trong d6 dong c6 sb hat chéc/bf)ng thép nhét 1a TR64-Subl
va cao nhét 1a dong C13-1. Tuy nhién, khi so sanh voi chi ) LSDy 05 cho théy
chi duy nhat dong C13-1 cho sb hat chic/bdong cao hon chic chin so véi gidng
d6i ching 14 26,9 hat chic/bong, cac dong con lai cho sé hat chic/bong tuwong
duong v6i gidng ddi chimg AS996.

Theo dbi ty 1¢ 1ép cua cac dong/gidng trong vu Pong Xuén 2013 - 2014
cho thiy cac dong/gidng c6 ty 1& 1ép tuong ddi thap, dao dong tir 8,9 - 12,6%.
Trong d6, dong C13-1 c6 ty 1& 1ép thap nhét va dong C13-2 c6 ty 18 1ép cao nht.
Nhung khi so sanh véi chi s6 LSDy s cho thiy, c6 ba dong C13-1, C13-3 va
C13-6 cho ty 1& 1ép thap hon chic chin so voi gidng d6i ching tir 2,3 - 3,0% o
murc do tin cay 95%.

Khéi lugng 1000 hat ciia cac dong déu twong duong véi gidng ddi ching
AS996, dao dong tur 26,5 - 27,6 gram.

Ning suat 1y thuyét cua cac dong/giéng dao dong tir 7,7 - 9,0 tdn/ha.
Trong d6 dong IR64-Subl cho NSLT dat thap nhat va cao nhat 1a dong C13-1
(9,0 tin/ha). Cac dong/gidng cho ning suit 1y thuyét trong duong voi gidng ddi
chtng, duy nhét ¢6 dong C13-1 cao hon chic chian d6i ching AS996 1,16 tan/ha
& muc do tin cay 95%. Ning suat thuc thu ciia cac dong/ gidng dao dong tir 5,6 -

6,8 tan/ha. Trong d6 dong C13-1 cho NSTT cao hon chic chin so voi gidng dbi
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chting AS996 (5,7 tin/ha) 1a 1,1 tin/ha vuot 19,4%, cac dong con lai cho ning
suat thyc thu tuong duong véi gidng d6i chimg AS996.

Nhu vay, qua thi nghiém danh gia thoi gian sinh trudng va ning suit cia
cac dong thi nghiém, chon dugc dong trién vong C13-1 c¢6 thoi gian sinh trudng
ngén nhat va nang suét cao nhéat. Dong C13-1 tiép tuc duoc danh gid va chon loc
trong vu Hé Thu 2014 khi tao thanh quan thé BC,Fs.

Bang 3. 23: Két qua danh gia cic dong mang locut gen Sub! tai thé hé BCs-
Fstrong vu He Thu 2014 tai Vién Lua PBSCL

5 . X Tang/
Chiéu So So hat
o et 5050 18 1s 18 P.1000 NSTTgigm%
Tén dong/ TGST cao bong/ chac/ ‘ .
TT X . . 5 . léep hat NSLT (tan/ so véi
giong (ngay) cay m" Bong | 2 2
(cm) (bbng) (hat) (%) (gam) (tan/ ha) giong
: ha) b/C
I C13-1-1 100 102 291,9 982 11 272 85 59° 57
2 Cl13-1-3 96 110 268,9 85,5 99 27 84 6,0° 6.2
3 C13-1-4 101 1053 3443 1083 6,6 274 93 6,6° 17,6
4 Cl13-1-5 105 115,7 289,3 93,7 10,6 26,5 83 58 36
5 Cl13-1-6 100 1033 295 102,8 9,8 264 82 57° 25
6 Cl13-1-7 105 112,3 260,5 98,5 11,1 26,7 83 58 36
7 CI13-1-8 105 104,7 288,1 1024 11 265 83 58 39

8§ CI13-1-99 102 114 280,3 92,5 95 263 84 59 59
9 AS996(P/c) 102 106 3050 909 104 275 79 56° 00
10 IR64-Subl 105 104 3283 92,6 105 26,7 81 56° 07

CV % 68 89 88 113 17 60 57
LSDg s 125 450 146 19 08 086 0,6

*Ghi chii: cdc chit giong nhau trong ciing mot ¢t biéu thi sy sai khdc khong cé
nghia, cdc chi khac nhau biéu thi sw sai khdc cé ¥ nghia.
Tir dong C13-1 tiép tuc phat trién thanh quan thé BCsFs. Trai qua qua

trinh danh gia v€ kiéu hinh va céc dac tinh ndng sinh hoc cung tiém nang nang
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suit da chon ra dugc 8 dong trién vong. Két qua dugce danh gia qua Bang 3.23
cho thay:

Thot gian sinh truong cua cac dong dao dong tir 96 - 105 ngay, trong do
dong C13-1-3 ¢6 TGST ngin nhat (96 ngay). Cac dong c6 TGST tuong duong
gidng AS996 (d6i chimg) 1a C13-1-4; C13-1-9. Cac dong con lai déu c6 TGST
dai hon dbi ching AS996 tir 2 - 3 ngay.

Chiéu cao ciy cia cac dong dao dong tir 102,0 - 115,7 cm. Trong do cac
dong C13-1-4 c¢6 chiéu cao cdy tuong duong gidng AS996 (P/c). Bbn
dong/gidng c6 chiéu cao ciy thap hon gidng AS996 (B/C) lan luot 1a C13-1-1;
C13-1-6; C13-1-6 va IR64-Subl. Cac dong con lai co chiéu cao cdy cao hon
gidng d6i chimg tir 6 - 9 cm & mirc do tin cay 95%.

Céac dong/giong khac nhau cho sd bong/m” khac nhau va dao dong tir
260,5 - 344,3 bong/m”. SO hat chic/bong cia cac dong/gidng bién dong tir 85,5 -
108,3 hat, trong d6 dong c6 sd hat chic/béng thap nhit 1a C13-1-3 va cao nhit 13
dong C13-1-4. Tuy nhién, khi kiém dinh mic sai khac LSDys chi thay duy nhat
dong C13-1 cho sb hat chic/bong cao hon chic chin so véi gibng dbi ching
AS996 1a 39,3 hat chéc/béng, cac dong con lai cho s6 hat chéc/béng tuong
duong v6i gidng ddi chimg AS996.

Theo ddi ty 18 1ép cuia cac dong/giéng trong vu Hé Thu 2014 cho thiy cac
dong/gidng co ty 1& 1ép twong ddi thap, dao dong tir 6,6 - 11,1%. Trong d6, dong
C13-1-4 cho ty 1¢ 1ép thap nhét va dong C13-1-7 cho ty 18 1ép cao nhat. Két qua
kiém dinh muc sai khac LSDy s cho thiy dong C13-1-4 cho ty 18 1ép thip hon
chic chan so voi gidng ddi chimg tir 3,8%. SO liéu Bang 3.23 cho thay khoi
lugng 1000 hat cua cac dong déu tuwong duong so véi gidng ddi ching AS996,
dao dong tir 26,3 - 27,4 gram.

Ning suat 1y thuyét ctia cac dong/giéng trong vu Hé Thu 2014 dao dong
tr 7,9 - 9,3 tan/ha. Trong d6 cao nhat 1a dong C13-1-4 dat 9,3 tdn/ha, cao hon
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chac chin so v6i gidng dbi ching AS996 1,4 tin/ha & mirc tin cdy 95%. Cac
dong/gidng khac cho ning suit 1y thuyét twong duong voi gidng ddi
chtrmg.Ning suét thuc thu dugc trinh bay & bang 3.23 cho thay: ning suét thuc
thu ctia cac dong/gidng dao dong tir 5,6 - 6,6 tin/ha. Trong d6 c6 dong C13-1-4
cho ning suit thyc thu cao hon chic chin so véi gidng dbi chimg AS996 (5,6
tén/ha) 1a 1,0 tAn/ha, vuot 17,65%: céc dong con lai cho nang suit thuc thu
tuong duong so v6i gidng ddi chimng AS996.

Tién hanh chon loc trong 8 dong trién vong C13-1-1, C13-1-3, C13-1-4,
C13-1-5, C13-1-6, C13-1-7, C13-1-8 va C13-1-9 tai thé hé BCsFs véi 4 muc tiéu
chon dong d6 1a: thoi gian sinh trudng ngin (ngin hon 100 ngdy), sé bong/m’
cao, ty 18 hat 1ép thip va ning suét thuc thu trén 60 ta/ha). Trong d6 TGST uu
tién v6i hé s6 5 va NSTT uu tién hé sb 10. Két qua chon loc dong theo phﬁn
mém chon dong Ver 1.0 cia Nguyén Pinh Hién (Phu luc 3) di chon dugc dong
s6 3 (C13-1-4) dap ung du céac tiéu chi néu trén. Dong C13-1-4 mang cic dic
diém sau: TGST (100 ngay); chiéu cao cay (105,3) cm; s6 bong/m® (3443
bong); s6 hat chic/bong (108,3 hat); Ty 1¢ hat 1ép thap (6,6%); P.1000 hat (27,4
gam) va NSTT/ha dat 66,0 ta/ha. Nhu vay dong C13-1-4 duogc luya chon dé phat
trién thé hé BC5F, trong vu Thu Pong 2014 va duogc dat tén 13 gibng laa AS996-
Subl.

3.3.3. Két qua dinh gid tinh chiu ngdp va so sinh giong liia AS996-Subl véi
gidng AS996 trong diéu ki¢n binh thwong va diéu kién ngdp nhén tao

Pé danh gia kha ning sinh trudng va phat trién cua giong, dic biét 1a kha
nang chiu ngp, giéng lta AS996-Sub1 dugc tién hanh thi nghiém so sanh trong

diéu kién canh tac binh thuong va di€u ki¢n c6 xir Iy ngap ung giai doan sau cay
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14 ngay trong 3 vu lién tiép 13 vu Dong Xuan 2014 - 2015, vu Hé Thu 2015 va
vu Pong Xuan 2015 - 2016 tai khu thi nghiém déng rudng Vién Lua DBSCL.
Bang 3.24 va 3.25 s6 liéu duoc tinh trung binh & ca 3 vu danh gia.

Bang 3. 24: Mot s6 diic diém néng sinh hoc ciia cic gidng trong diéu kién

canh tac binh thuwdng qua 3 vu tai Vién Lua DPBSCL

p p Do
v en Chiéu Chiéu ° bo A es
Chi tiu TGST cao dai th(;at cung bo fan
A A co n la
B cay bong bén cay B
3vu TB TB & TB
N TB 3vu
< & (ngay) 3vu 3vu 3vu .
Giong (cm) (cm) 3vu (diém) (diém)
(diém)
AS996-Subl 95-110 100-110 22,8 1 1 3
AS996 (b/c) 95-112 105-110 22,5 1 1 3
IR64-Subl 95-110 98-115 224 1 1 3

S liéu Bang 3.24 cho thiy:

Trong diéu kién canh tac binh thuong, gibng AS996-Subl co dic diém
néng sinh hoc twong tu gidng ddi chimg AS996 va giéng IR64-Subl. Thoi gian
sinh truong ngan; chiéu cao cay va do dai béng tuong duwong nhau, quan thé
dong déu; trd thoat co bong va tap trung, o tan 14 muc trung binh, do clng cay
déu ¢ diém 1 ching to kha nang chong d6 cua giéng rat tot.

Cung thi nghiém trong diéu kién binh thuong, tién hanh thi nghiém trong
diéu kién ngdp nhan tao sau 14 ngay cdy ¢ mac nudc ngap 50,0 cm. Gidng
AS996-Subl, IR64-Subl va gibng AS996 dugc giy ngip trong thoi gian 14
ngay, sau d6 thdo nudc dé danh gia kha nang phuc hdi cta cac giong sau ngap.

Két qua danh gia trong Bang 3.25 cho thiy trong diéu kién xir 1y ngap,
gidng lta AS996-Subl c6 kha ning chiu ngap rat cao. Ty 1é cay sdng sau xir 1y
ngap cua gidng AS996-Subl dat 86,7%, gidng IR64-Subl dat 87,5%, trong khi
d6 gidng AS996 chi dat 15%. Kha ning phuc hdi sau ngép cua gibng mang gen
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Sub] tir 5-7 ngay, nhanh hon so voi gidng khong mang gen Subl (AS996) tir 3-5
ngay. Piéu nay ching t6 QTL/gen Subl di chuyén thanh coéng vao gidng
AS996-Subl va tinh trang chiu ngip dd dugc thé hién trong gibng mang gen
chuyén.

Bang 3. 25: Pic diém sinh truéng ciia cac giong trong diu kién ngip

Chi tiéu . Ty 1€ Thoi gian
TGST Chiéu cao ,

. A cay song phuc
» (ngay) cay (cm) X s

Giong (%) hoi (ngay)
AS996-Subl 100 - 115 115-120 86,7 6-7
AS996 (D/c) 105 -120 115-123 15,0 9-10
IR64- Subl 105-115 112-118 87,5 5-7

Vi thoi gian phuc hoi cta giéng d6i chimg AS996 dai hon gibng AS996-
Subl nén co thdi gian sinh trudng dai hon so véi gidbng AS996-Subl. Chiéu cao
ciy cua gidong AS996-Sub1 khong sai khac nhiéu so véi chiéu cao cdy cia gidng
d6i chimg AS996.

So sanh chi tiét dic diém ndng sinh hoc, cac yéu t6 cau thanh nang suat va
ning suit cua giébng AS996-Subl trong khao nghiém so sanh ¢ diéu kién canh
tac binh thuong va diéu kién ngap lién tiép & 3 vu tai Vién Laua PBSCL dugce thé
hién qua Bang 3.26 va Bang 3.27.

Nhan xét vé két qua thu duoc sau khi khado sat 3 vu cho théy:

Két qua vu Pong - Xuan 2014 - 2015, trong diéu kién canh tic binh
thuong cac chi tiéu vé yéu td cdu thanh ning suat va nang suit cua giong
AS996-Subl tuong duong gibng d6i chimg AS996 va gidng IR64-Subl: sb
béng/m2 dat 310,9 - 379,6 bong, sb hat chéc/béng dao dong 83,5 - 95,6 hat; ty 1¢
hat 1ép thap 13,2 - 17,7%, khéi luong 1000 hat trung binh 27 gam. Ning sut
gidng AS996-Subl dat 5,7 tin/ha, twong duong gibng AS996 (5,3 tan/ha), cao
hon gidng IR64-Sub1 (4,4 tan/ha).
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Bang 3. 26: Mot s6 yéu té cAu thanh ning suit cia giong AS996-Sub1 trong diéu kién binh thwong va diéu kién ngip
qua 3 vu tai Vién Liaa PBSCL

Chi tiéu

S6 bong/m>  S6 hat chiac/bong Ty lélép (%)  P1000 hat (gam) NSTT (tan/ha)

Chi sb
Piéu Piéu Piéu Piéu Piéu Piéu Piéu Piéu Piéu Pidu  ngip
kién kién kién kién kién kién kién kién kién kién (FTI)

thuwong ngap thwong ngap thwong ngip thwong ngap thwong ngap

Giong
Vu Dong - Xuan 2014 - 2015
AS996-Subl  379,6  319,3 95,6 90,9 13,2 5,7 27,1 26,8 5,7 4,9 0,9
AS996 (D/c) 328.9 82,2 90,2 80,5 15,7 18,2 26,9 26,6 5,3 1,4 0,3
IR64-Subl 310,9 227 83,5 81,8 17,7 20,2 27,2 26,9 4,4 3,6 0,8
He - Thu 2015
AS996-Subl  366,5  304,2 92,7 88,2 15,1 15,7 27,2 27 5,5 4,6 0,8
AS996 (D/c) 321,8 70,8 85,6 82,6 18,9 19,5 26,9 6,8 5 1,1 0,2
IR64-Sub 305,3 259,5 79,4 76,5 19,6 20,2 26,5 26,5 4,3 3,7 0,9
Vu Dong - Xuan 2015 - 2016
AS996-Subl  387,2  309,7 98,6 95,3 11,4 12,2 27,1 27 6,3 4,8 0,8
AS996 (D/c) 351,6 56,3 90,4 85,8 14,6 15,3 26,9 26,9 5,7 1,2 0,2
[R64-Subl 3223 2514 86,3 84,3 16,9 17,7 26,6 26,6 4,8 3,8 0,8
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Bang 3. 27: Niing suét ciia mdt sé giong thi nghiém trong diéu kién thwong va diéu kién ngip nhan tao qua 3 vu tai

Vién Lia PBSCL
Trong diéu kién thuong* Trong diéu kién ngip nhan tao*
Tén gi (")ng NSTT (tan/ha) NS’TB NSTT (tan/ha) NS'TB
Vu DX Vu HT Vu DX (:::)‘/ Vu PX Vu HT Vu DX (If:;/
2014 - 2015 2015 2015 - 2016 2014 - 2015 2015 2015 - 2016
AS996- ) )
57" 5,5% 6,3 5,8° 4,9 4,6° 4,8 4,8°
Subl
AS996
5,3 5,0° 5,7% 5,3 1,4° 1,1° 1,2¢ 1,2¢
D/c)
[R64-Subl 4,4% 4,3° 4,8 4,5¢ 3,6° 3,7° 3,8 3,7°
CV 6,5 7,8
LSDy s 0,17 0,16

*Ghi chii: cdc chi giong nhau trong cing mot et biéu thi sw sai khdc khéng c6 y nghia, cdc chit khéc nhau biéu thi sw sai khdc c¢é ¥ nghia.
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Céc chi tiéu vé& yéu t6 cdu thanh ning suit c6 sy khac nhau rd rét giira
gidng mang gen Sublva giébng khéng mang gen Sub! trong diéu kién ngap: sb
bong/m” cua gidng AS996-Subl trong diéu kién ngap (82,2 bong) giam 60,3
bong so voi diéu kién binh thudng, trong khi d6 s6 bong/m” gibng AS996 giam
246,7 bong & diéu kién ngap (82,2 bong) va gidbng IR64-Subl giam 83,9 bong
trong diéu kién ngap; cac chi tiéu khac vé yéu tb cdu thanh nang suat chénh nhau
khéng 16n. Di véi ning sudt trong didu kién binh thuong hai gidng chi chénh
léch nhau khoang 0,47 tan/ha; tuy nhién trong diéu kién ngip nudc, gidng
AS996-Subl (4,9 tan/ha) do c6 kha nang chiu ngap nén ning suat cao hon gidng
AS996 (1,4 tin/ha) 1a 3,5 tAn/ha.

Vu Heé Thu 2015: két qua so sanh cac yéu t6 cau thanh ning suét cia
gidng thi nghiém trong diéu kién binh thuong va diéu kién co xir Iy ngap tng
cho thiy. Trong céc chi tiéu cdu thanh ning sudt thi chi tiéu anh hudng nhat t6i
ning suat cua gidng 1a sb béng/m”. O cung diéu kién binh thudng sd bong/m’
ctia 2 gidng AS996-Subl va AS996 chi chénh nhau 44,7 bong. Tuy nhién, trong
diéu kién ngap nudc sd bong/m” cia gidng AS996-Subl cao hon nhiéu so véi
gidng AS996 1a 233,4 bong; diéu d6 cho thiy co su sai khac co y nghia & mirc
do tin cay 95% gitra hai diéu kién khac nhau vé cac chi tiéu so sanh.

Vu Bong Xuan 2015 - 2016: ciing giéng nhu 2 vu trén, trong cac chi tiéu
lién quan dén nang suét thi chi tiéu sb béng/m” bi anh hudng rd nhit khi trién
khai trong diéu kién ngap, 1am giam nang suét thuc thu cia gidng. Trong cung
diéu kién binh thudng sd bong/m” ctia 2 giéng chénh 1éch nhau 35,6 bong; trong
diéu kién ngdp nudc sd bong/m” giira 2 gidng chénh nhau 253.4 bong, diéu do
cho thay co su sai khac c¢6 ¥ nghia & murc d6 tin ciy 95% gitra hai diéu kién khac
nhau; cac chi tiéu khac vé yéu td cau thanh niang suit chénh nhau khong 16n. Vé

ning suét trong diéu kién binh thudng hai giéng chi chénh léch nhau khoang
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0,52 tan/ha. Tuy nhién, trong diéu kién ngap nude, gidng AS996-Subl do c6 kha
nang chiu ngap t6t nén ning suit cao hon han gidng AS996 khoang 3.6 tin/ ha.

Phan tich chi s6 ngap FTI d6i v6i nang suat thyc thu qua 3 vu thi nghiém
d6i v6i gidbng AS996-Subl va IR64-Subl trong diu kién ngip va diéu kién ddi
chtmg khong ngép cho thay, hai gidng c6 mang gen chju ngap Subl nén dat chi
s6 FTI kha cao (FTI= 0,8 - 0,9), cao hon nhiéu so v&i gidng ddi chimg AS996
khéng mang gen chiu ngép (FTI= 0,2 - 0,3). Piéu d6 gop phan khing dinh vai
trd va su hoat dong cua gen chiu ngap Subl trong gidng AS996-Subl va IR64-
Sub] khi trong trong diéu kién ngap s& cho ning suat suy giam it hon dang ké so
v6i gibng khong mang gen Subl.

Dé danh gia tinh 6n dinh cua gidng trong 3 vu thi nghiém ¢ timg diéu kién
(diéu kién thuong va diéu kién ngdp nhan tao), sb lidu d3 duoc phan tich Anova
theo mo hinh phan tich phuong sai thi nghiém nhiéu ndm (nhiéu vu). Két qua
cho thiy qua 3 vu NSTT cua gidng AS996- Subl khong khac nhau co ¥ nghia.

Nhu vay, qua két qua danh gid dic diém hinh thai, dic diém nong sinh
hoc, céc yéu t6 cdu thanh ning suit va ning suat qua ba vu lién tiép tai diém
khao nghiém cta tac gia cho thdy & diéu kién canh tac binh thuong, giéng
AS996-Sub1 khong co sy sai khac vé mat thong ké so véi giong goc AS996 vé
dic diém nong sinh hoc ciing nhu cac yéu té cau thanh ning suat. Két qua danh
gia cac chi tiéu cho thay, gidng AS996-Subl c¢6 cac dic diém néng sinh hoc,
nang suat, mic d6 nhiém sau bénh hai trén dong rudng twong tuy nhu gidng
AS996. Tuy nhién, khi & trong diéu kién ngap nhan tao tai Vién Lua DPBSCL
gidng AS996-Subl c6 kha ning chiu ngap hon so véi gibng AS996 nhd mang
gen Subl va cho nang sut cao vuogt trdi hon han giong AS996 trong diéu kién
ngap. Gidng AS996-Subl c6 tinh 6n dinh va khao nghiém giéng quéc gia da
dugc dat tén 1a gibng lta OM351.
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3.4. KET QUA KHAO NGHIEM SAN XUAT VA KHAO NGHIEM TAC
GIA GIONG LUA CHIU NGAP AS996-SUB1 (OM351) TAI MOT SO
TINH PHIA NAM
3.4.1. Két qua khdo nghigm giong OM351 trong hé thong khdo nghiém quéc
gia phia Nam

Cung véi qué trinh danh gia giéng tai cac diém khao nghiém cua tac gia thi
viéc danh gi4, khdo nghiém tai cac vung sinh thai khac nhau 1a mdt phﬁn rat
quan trong dé khang dinh lai kha ning thich Umg cia giéng. Vi vy, giong
OM351 dd dugce dua vao danh gia trong hé théng khao nghiém qudc gia nim
2014 va 2015 tai mot so tinh dai dién cho vung sinh thai phia Nam.

Két qua khao nghiém danh gia mot sd dic diém néng sinh hoc cta gidng
OM351 qua céc vu duoc ghi lai tai Bang 3.28 cho thiy: gidng lta OM351 thudc
nhém ngin ngay Al (b6 2), gidng c¢6 TGST ngin phu hop véi co cau trong 3 vu
tai cac tinh phia Nam. TGST cua gidng OM351 1a 100 - 105 ngay (ca vu Dong
Xuan va He Thu). Chiéu cao cdy dao dong tir 100 — 115 cm. Gidng sinh trudng
va phat trién kha, d6 thuin dong rudng kha tdt, cirng cdy nén kha ning chdng db
cta gidng t6t (diém 1).

Bang 3. 28: Pic diém nong sinh hoc va mirc @9 nhiém sau bénh hai ciia

gidng OM351 tai cac tinh PBSCL va Pong Nam Bo

. TGST Caocdy Do ctirng cAy Sau bénh hai (diém)
Tén giong 2 5
(ngay) (cm) (diéem1-9) Raynau Dao on
Pong - Xuan 2014 - 2015

OM351 100 - 105 100 - 110 1 5,7 3

OMCS2000 97 -102 97 -102 1 - -
Heé - Thu 2015

OM351 100 - 105 105 - 115 1 5,7 4

OMCS2000 97 -102 95 -105 1 - -

Nguon: Trung tam Khdo kiém nghiém giong, SPCT Quéc gia
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Mirc d6 phan tng cta gidng v6i sdu bénh hai (rdy niu, bénh dao 6n) trong
diéu kién nhan tao trong khao nghiém: gidng lta OM351 ¢6 phan tng tir khang
dén nhiém nhe ddi v6i bénh dao 6n (diém 1 - 2) va ¢ phan tng cip hai 5,67 véi
rdy nau.

Két qua danh gia d6 thuan dong rudng va cac yéu td cau thanh ning sut
thuc thu cta gibng OM351 tai cac tinh dai dién cho vung sinh thai phia Nam
trong khao nghiém duogc thé hién & Bang 3.29.

Bang 3. 29: Danh gia d} th'u?m dong rudng va cic yéu to cau thanh ning
suat cia giong OM351 trong khido nghiém

R S6 bong/ S6 hat P.1000
Chi tiéu Do thuan ,
.z m’ chac/ hat
(diém)
(bong) bong (hat) (gram)
Gibng
Pong - Xuan 2014 - 2015
OM351 1 290 - 320 70 - 80 28 -29
OMCS 2000 (B/c) 1 280 -310 80 -90 25-26
Heé - Thu 2015
OM351 | 310 - 340 60 - 70 28-29
OMCS 2000 (P/c) | 270 - 300 70 - 80 24 - 25

Nguon: Trung tam Khao kiém nghiém GSPCT Quéc gia
Két qua tong hop s6 liéu tai Bang 3.29 cho thiy: d6 thuan dong rudng cua
gidng OM351 duge danh gia trong cac vu khao nghiém déu cao (diém 1), twong
duong giéng ddi chimg OMCS2000; day 1a mdt trong nhimng chi tiéu quan trong
dé danh gia do thuan cua giéng va dua giéng phat trién nhanh ra san xuat. Tong
s6 hat/bong cta gidng OM351 dao dong tir 290 - 340 hat; s hat/bong cua giéng
trong vu Pong Xuan 2014 - 2015 thap hon so v6i vu Hé Thu 2015 (310 - 340
hat); Hat chéc/béng dao dong tur 60 - 80 hat. Khoi lugng 1000 hat ctua giéng
OM351 6n dinh trong khoang 28 - 29 gam.
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Ning suét cao, 6n dinh 13 muc tiéu ma cac nha chon giéng ludn quan tam.
Ning suat ¢c6 mdi twong quan thuan véi cac yéu td cau thanh ning suét, vi vay
dé dat ning suat cao can chon tao cac giéng co cac yéu td ciu thanh ning suét
cao.

Ning suat thuc thu ctia gidng lta OM351 tai cac tinh dai dién cho ving
sinh thai phia Nam dugc trinh bay trong Bang 3.30.

Bang 3. 30: Niing suit thuc thu ciia giong OM351 qua 3 vu tai viing Pong
bang séng Ciru Long va Pong Nam B

Pvt: tan/ha

Pong bing song Ciru Long Pong Nam B
Gi Trung Trung
10N Y < e oA N A
€ Tien An C& Théi Kién binh BiMR Ty o
Giang Giang D6 Lai Giang Thuian Ninh
Dong - Xuan 2014 - 2015
OM3SL 70 64 68 58 48 62 57 55 56
OMCS 2000
76 79 72 6,0 53 6,8 5,1 6,5 5,8
(b/c)
CV% 42 43 53 9,5 9,7 12,3
LSDgps 0,53 0,58 0,67 0,92 0,94 1,01

He - Thu 2015

OM351 30 37 62 426 55 45 6,6 6,2 6,4
OMCS 2000 32 46 43 23 51 39 5,0 5,5 5,2
)
CV% 590 48 7.8 196 10,9 14,0 10,9
LSDges 0,31 043 0,67 098 1,03 1,37 1,09

Nguon: Trung tam Khdo kiém nghiém GSPCT Quéc gia
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Két qua khao nghiém qudc gia tai 7 diém khao nghiém Tién Giang, An
Giang, Co D6, Théi Lai, Kién Giang, Binh Thuan va Tay Ninh cho thay: giong
OM351 cho ning suit trung binh qua 5 diém khao nghiém tai PBSCL dat 6,2
tan/ha (vu Pong Xuan), giéng d6i chimg OMCS 2000 cho ning suit 6,8 tdn/ha
va & vu Hé Thu gidng OM351 cho ning suit 4,5 tan/ha cao hon giéng ddi chimg
OMCS 2000 (3,9 tan/ha) 14 0,6 tAn/ha; tai hai diém khao nghiém cta Péng Nam
Bo, ning sut ciia gibng OM351 dat 5,6 tan/ ha (Vu Pong Xuan) va 6,4 tin/ha
(Vu Hé Thu 2015), trong khi d6 giéng ddi chimg OMCS 2000 cho ning suit 1an
luot 13 5,8 tin/ha (vu Pong Xuén) va 5,2 tin/ha (vu Hé Thu 2015).

Pé dua mot gidng méi ra san xuat thi gidng d6 khong chi dap tmg muc tiéu
ting nang suat ma con phai co chat luong tt. Két qua danh gia mot sd chi tiéu
chét luong gao cua giéng lta OM351 dugc tong hop ¢ Bang 3.31.

S6 liéu Bang 3.31 cho thay:

Ty 1& gao xat 1a mot chi tiéu hét sirc quan trong vi n6 lién quan dén hiéu
qua kinh té, ty 18 gao xat cang cao thi gia tri kinh té cang cao. Ty 1é gao x4t phu
thudc vao ty 1€ gao lat va cAu trac hat gao. Khi ¢6 vo lua day thi ty 1€ cam tang,
ty 16 gao xat giam va nguoc lai. Két qua phan tich chat luong gao xat cia giéng
OM351 cho thay: gidong c6 chit luong xay xat & muc trung binh, ti 18 gao
nguyén dat 40,5% vi thuc té ty 16 gao nguyén bién dong rat 16n va chiu anh
huong rit manh mé ciia mdi truong, dac bi¢t la nhiét do va do am trong subt thoi
gian chin, kéo dai dén lic sau thu hoach ciing nhu diéu kién phoi sdy va bao
quan; gidng c6 do tring kha (39,4%); do bac bung thap (diém 1-3) va c6 dang
hat thon dai (ty 1¢ D/R >3).

Nhu vay qua két qua danh gid mot sd chi tiéu chét luong gao cia gibng
laa OM351 qua 2 vu cho thay gidng c6 hinh dang hat dep, thon dai, trong va it
bac bung.

116



Hinh 3. 27. Hinh anh hat lia- gao ciia giong lia OM351
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Bang 3. 31: Két qua danh gia mét so chi tiéu chat lwrong gao ciia giong OM351

Ty 1€ xay xat (%) Kich thwéc hat )
Bac Do

bung  tring Nhan xét
(diém) (%)

Giong Thoi vy Gao Gao Gao Gao Dai Rong D/R
Ibc  tring nguyén tim (mm) (mm)

Dong Xuan — -
79,1 689 40,5 284 74 21 35 | 394 Dep, thondai,trong,

2014-2015 it bac bung

OM 351
He Thu ..

Dep, th t
789 686 405 281 73 21 35 3 394 Dep thondaitrong,

2015 it bac bung

Nguon: Trung tam Khdo kiém nghiém GSPCT Quéc gia
Ghi chii: Chiéu dai hat: D- Dai (6,0 - 7,0 mm); TB- Trung binh (5,0 - 6,0mm). Hinh dang hat: TD- Thon dai
( D/R > 3,0); TB- Trung binh (D/R: 2,1 - 3,0)
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3.4.2. Két qua khdo nghiém giong OM351 ciia tic gid trong diéu kign sin xudt
binh thwong tai cdc tinh dong bing séng Citu Long

Song song voi danh gia gidbng OM351 trong diéu kién bi ngdp ngodi san
xuat, gidng lta OM351 ciing dugc dua vao khao nghiém san xuat trong diéu
kién binh thuong dé danh gia kha ning thich ing va md rong vao san xuat.
Giéng OM351 duoc bd tri tai cac tinh dai dién cho vung sinh thai ctua Béng
bang Song Ctru Long gdm: ving cao & phia Tay (Pong Thap, An Giang); phia
Tay (Long An); vung thip & duyén hai phia Pong (Tra Vinh, Bac Liéu, Bén
Tre). Pay la vung thuong bi ngdp vao mua mua béi nudc song Ciru Long dang
lén. Két qua dugc danh gia qua Bang 3.32.

Bang 3. 32: Két qua danh gia giong OM351 trong diéu kién san xuét binh
thwong tai cac tinh ddng bang soéng Ciru Long Vu He Thu 2016

., Tgst Chitw 50 Sc(l)lzlllf:‘/t Tyle PI000 - nopy
Tén giong (ngay) cao cay bonAg/m bong lep hat ( tAn /ha)
(cm)  (bong) (hat) (%) (2
Pong Thap
OM351 98 103,0 3493 93,8 12,6 27,0 6,4
AS996 b/c 105 105,3 327,7 88,3 152 26,9 5,7
T,, 9,6
An Giang
OM351 98 101,9 382,8 93,8 10,0 27,0 6,77
AS996 b/c 105 102,2 3333 88,3 12,5 26,9 6,15
T, 53
Tra Vinh
OM351 98 103,8 355,3 91,6 16,3 26,5 6,55
AS996 b/c 105 101,3 3249 88,8 21,0 264 5,76
T, 10,0
Bac Li€u

OM351 98 103,0 339,7 93,1 17,0 27,0 6,25
AS996 D/c 105 103,9 325,0 93,8 18,6 27,5 5,48
T, 6,6

Long An

OM351 98 101,9 335,3 92,6 15,7 26,7 5,96
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AS996 D/c 105 106,0 327,77 83,9 20,8 26,3 5,59

T.. 2,8
Bén Tre

OM351 98 103,3 349,8 97,6 149 269 6,05

AS996 D/c 105 106,7 3194 81,7 21,7 26,2 5,26

T,, 9,9

Ty 2 phiay = 2,145 0= 0,05

Két qua & Bang 3.32 cho thay:

Thoi gian sinh trudng cta gibng OM351 tai 6 tinh Pong bang song Ciru
Long dao dong tir 98 - 106 ngay va chin soém hon gidng ddi chimg AS996 tir 1 -
5 ngay. Trong d6 gidng OM351 c6 thoi gian sinh trudng ngin nhat 13 tai Pong
Thap (98 ngay) va dai nhit 1a tai Bac Liéu va Long An dat 104 ngay.

Hai gidng OM351 va AS996 déu thudc nhom thip cdy voi chiéu cao ciy
gidng OM351 dao dong tir 101,9 - 103,8 cm va chiéu cao cay gidbng AS996 bién
dong tr 101,3 - 106,7 cm.

S6 bong/m” thé hién kha nang dé nhanh cia giéng va 1a yéu td quan trong
quyét dinh dén ning suét thuc thu cia gidng. Qua danh gia trong vu Hé Thu
2016 cho thay: gibng OM351 c6 sb bong/m” tai sau diém nghién ctru dao dong
kha 10n, tir 335,3 - 382,2 bong/m” va déu cao hon gidng ddi chimg tir 7,7 - 49,5
bong.

S6 hat chiac/bong 1a dic diém di truyén cua gidng, tuy nhién n6 con phu
thudc vao nhiéu yéu t6 khac tac dong. S6 hat chac/bong thé hién kha ning tong
hop va tich lily chat kho cua giong vao hat. Két qua theo doi trong vu Hé Thu
2016 cho thay tai ca sau diém khao nghiém giong OM351 cho sd hat chiac/bong
dao dong tir 91,6 - 97,6 hat.

Ty 1& 1ép cua gibng OM351 c6 su dao dong 16n giita cac diém thuc
nghiém, dat 10,0 - 17,0% va ludn thap hon so véi gidng dbi chimg AS996 tir 1,6
- 6,7%.
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Khéi lugng 1000 hat 13 dic diém di truyén cta giéng va it phu thudc vao
diéu kién ngoai canh. Khoi luong 1000 hat ctia gidng OM351 twong ddi on dinh,
dao dong nhe tur 26,5 - 27,0 gam va giéng AS996 1a tur 26,2 - 27,5 gam.

Ning suat thuc thu ciia mot gidng cao hay thap phu thudc vao mot s chi
tiéu nhu: s6 bong/m’, s hat chic/bong va khdi lwong 1000 hat. Cac yéu td nay
dugc hinh thanh trong cac thoi gian khac nhau, ¢6 nhitng quy luat va chiu tac
dong bai nhitng diéu kién khac nhau, song chiing lai c6 mbi quan hé anh huong
13n nhau. Két qua ghi nhan tir Bang 3.32 cho thay: gia tri T, tai tit ca cac diém
thi nghiém déu 16n hon gia tri T, (2,14), diéu nay ching t6 ning suit thyuc thu
ciia gidng OM351 tai tit ca cac diém déu co su sai khac co y nghia & muc
nghia 95% so véi gidng ddi chimg AS996.

Vu Pong Xuan 2016 - 2017, gidng OM351 dugc khao nghiém tiép tuc dé
danh gia, so sanh voi giéng ddi chimg AS996.

S6 liéu Bang 3.33 cho thiy:

TGST cua gidng OM351 trong vu Pong Xuan 2016 - 2017 dao dong tir
99 - 103 ngay va chin sdm hon giéng d6i ching AS996 tir 2 - 4 ngdy. Riéng tai
diém An Giang gibng OM351 chin muon hon gidng d6i chimg AS996 mot
ngay. Trong d6 gidng OM351 ¢6 TGST ngan nhét tai Tra Vinh (99 ngay) va dai
nhat tai Bac Liéu va Bén Tre (103 ngay).

Bang 3. 33: Két qua danh gia giong OM351 trong diéu kién sin xuit binh
thwong tai cac tinh dong bang song Ciru Long vu Pong Xuan 2016 - 2017

£ J Ty
‘A SO So hat z
. rgsT (Cheuw she/  chic/ le P00 yopp
Tén giong . 2 A hat hat
(ngay) cy (cm) bong 1ép (@) ‘tan/ha)
(bong) (2 (o)
Dong Thap
OM351 102 104,0 3543 94,0 12,7 27,1 6,15
AS996 D/c 104 106,2  326,0 86,3 154 269 5,67

1., 5,4
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An Giang

OM351 103 105,2 377,5 93,8 10,6 26,7 6,28

AS996 D/c 102 102,2 337.8 88,3 12,5 26,9 5,71

1, 5,0
Tra Vinh

OM351 99 101,0 365,1 91,6 15,3 26,5 6,53

AS996 b/c 101 100,0 329,8 88,0 19,6 26,4 5,71

T, 5,2
Bac Liéu

OM351 103 103,0 3433 95,9 15,3 27,0 5,89

AS996 D/c 105 102,6 3230 91,8 16,4 27,5 5,85

T, 0,2
Long An

OM351 101 101,9 367,8 92,6 14,3 26,7 6,37

AS996 D/c 105 106,0 335,7 83,9 19,4 26,8 5,82

1, 9,9
Bén Tre

OM351 103 103.3 351,6 93,7 13,7 26,9 5,85

AS996 D/c 106 106,7 314,7 84,2 18,1 25,9 5,31

T, 5,2

Ty 2 phiay = 2,145 0= 0,05

Hai gidng OM351 va AS996 déu thudc nhom thip ciy véi chiéu cao cay
gidng OM351 dao dong tir 101,0 - 105,2 cm va chiéu cao cdy giong AS996 bién
dong tur 100,0 - 106,7 cm.

Sb bong/m” tai sau diém nghién ctru cua gibng OM351 dao dong kha 16,
tir 343,3 - 382,2 bong/m” va déu cao hon giéng dbi chimg AS996 tir 20,3 - 39,6
bong. S6 hat chic/bong gidbng OM351 cho sd hat chic/béng dao dong tir 91,6 -
95,9 hat; giéng ddi chimg AS996 dat 83,9 - 91,8 hat.

Ty 18 1ép cua gibng OM351 dao dong 16n giita cac diém thuc nghiém, dat
10,6 - 15,3% va ludn thap hon so véi gidng ddi chitng AS996 tir 1,1 - 5,1%.

Khéi lugng 1000 hat 1a dic diém di truyén gidng va it phu thudc vao diéu
kién ngoai canh. Qua theo ddi cho thdy khdi luong 1000 hat cta gibng OM351
6n dinh tir 26,5 - 27,1 gam va tuong duong véi gidng AS996 .
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Két qua ghi nhan tir Bang 3.33, cho thay gi tri Ty, tai 5 diém thi nghiém
(Pong Théap, An Giang, Bac Liéu, Tra Vinh, Long An, Bén Tre) déu 16n hon gia
tri T, (2,14), diéu nay chimg t6 ning sut thuc thu cua gidng OM351 tai tat ca
cac diém déu co sy sai khac c6 y nghia & muc tin cdy 95% so véi giéng ddi
chiing AS996. Duy nhét tai diém Bac Liéu gia tri Ty, (0,2) nho hon gid tri T,
(2,14), chimg t6 2 gidng nay khong cé sy sai nhau & muc tin ciy 95%.

Nhu vay c6 thé thiy gidng OM351 khong c6 sy khac biét dang ké vé thoi
gian sinh trudng va c6 tinh 6n dinh ¢ ca sau diém thue nghiém.

Gidng trién vong OM351 duoc trong va danh gia cac chi tiéu ning suit va
cac yéu td cau thanh ning suét tai sdu diém nghién ctru dai dién ving dong bang
Séng Ciru Long vu Hé Thu 2017 cho théy:

Céc tinh trang sb hat chic/béng, khéi luong 1000 hat cua giéng OM351
va so véi gibng AS996 khong co ¥ nghia vé mit théng ké. Diéu nay chimg to
rang gidng OM351 déu cho gid tri d6 thudn vé di truyén cao va van giir duoc cac
dic diém quy cua dong me AS996. Riéng sb bong/m’, ning suit thuc thu va ty
1¢ 1ép c6 y nghia thong ké. Piéu nay chimg to rang diéu kién canh tac, chim soc
va phan bon dé cho su phat trién ddy du cua giéng 1a diéu rat quan trong.

Bang 3.34 1a két qua khao nghiém vu Hé Thu 2017 cho thdy, giéng
OM351 c6 thoi gian sinh trudng ngin hon gidng d6i ching tir 2 - 4 ngay.

Bang 3. 34: Két qua danh gia giong OM351 trong diéu kién sin xuit binh
thwong cac tinh dong bing séng Ciru Long vu Hé Thu 2017

A Hat NST
o Tgst C0 Bong/ Ll 1y P00 g
Tén giong . cay m A . hat X
(ngay) (cm) (béng) bong 1ép (%) (@) (tan/
2 (hay ®  ha)
Pong Thap
OM351 98 104,7 3622 96,7 11,7 26,7 6,62
AS996 b/c 105 104,1 327,7 90,9 143 268 593
T, 4,5
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An Giang

OM351 98 103,9 373,0 91,1 13,7 26,8 6,43

AS996 D/c 105 101,4 3235 88.8 16,2 26,8 5,61

T, 10,1
Tra Vinh

OM351 98 101,6  365,8 93.9 14,0 26,8 6,95

AS996 D/c 105 99,0 3442 91,0 18,7 26,7 6,10

T, 12,1
Bac Liéu

OM351 98 99,7 3439 91,1 18,4 27,0 6,06

AS996 D/c 105 100,3 319,5 91,9 19,3 26,9 5,45

T, 7,5
Long An

OM351 98 101,9 3454 93.9 13,9 27,0 6,24

AS996 D/c 105 101,9 3277 85,5 19,0 27,1 5,83

T 2,4
Bén Tre

OM351 98 102,2 3520 95,5 13,3 27,1 6,45

AS996 D/c 105 101,1 3230 83,3 20,1 26,7 5,66

T, 9,8

Ta (2 phia) = 2,14,’ a= 0,05

Céac chi tiéu chiéu cao cay, s6 hat chéc/béng va khbi luong 1000 hat ctua

gidng OM351 déu tuong duong voi gidng d6i chimg AS996, véi chiéu cao cay

dao dong tir 99,0 - 104,7cm, sd hat chic/béng dao dong tir 83,3 - 96,7 hat va

khéi lwong 1000 hat dao dong tir 26,7 - 27,1 gam. Hai gidng dé nhanh kha tot

(319,5 - 373,0 bong/m’), tuy nhién chi duy nhét tai diém An Giang s6 bong/m’

ciia gidng OM351 cao hon gidng dbi ching AS996 1a 49.5 bong chic chin &

muec tin cdy 95%; tai nam diém Déng Thap, Tra Vinh, Bac Liéu, Long An va

\ . A A 2 9 . < X A 4 . r . 4 « R A
Tra Vinh s6 bong/m” cua hai giong khong c6 sy sai khéac. Tai cadc di€ém Dong

Thap, An Giang, Tra Vinh va Bén Tre ty 1& 1ép/bong cta hai gidng sai & mirc ¥

nghia 5%, ty 1& 1ép cta gibng OM351 dao dong tir 11,7 - 14,0%, cao hon chéc
chin gibng AS996 tir 2,5 - 6,7%.
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V& nang suit qua khao nghiém ghi nhan thay tai diém An Giang va Tra
Vinh giéng OM351 c6 nang suét kha cao dat tr 6,43 - 6,95 tn/ha, cao hon chic
chin giéng dbi chimg AS996 tir 0,82 - 0,85 tan/ha, trong duong véi mirc vuot
tir 13,9 - 14,6% & mirc d6 tin cdy 95%. Tai cac diém Pong Thap, Bac Liéu, Bén
Tre va Long An ning suét cta gidng OM351 tuong duong véi gibng AS996 va
dao dong tir 5,45 - 6,62 tan/ha.

Nhu vay qua danh gia so sanh gidng OM351 véi gidng dbi chimg AS996
tai sau diém thir nghiém dong bang Séng Ctru Long trong ba vu Hé Thu 2016,
Pong Xuan 2016 - 2017 va He Thu 2017 trong diéu kién binh thuong cho thay
hai giéng c6 tinh dong nhit cao vé thoi gian sinh trudng, cac yéu to cdu thanh
ning suit va ning suét thuc thu. Diéu d6 khiang dinh gibng OM351 mang gen
chiu ngap va van giit dugc cac dic diém di truyén tir gidng me AS996.

% Panh gia mirc dd sdu bénh hai chinh cia gidng OM351 va AS996

Song song véi viéc danh gia cac chi tiéu nong sinh hoc, cac yéu té cu
thanh nang suat va nang suat thyuc thu clia cic giéng trong thi nghiém tai 6 tinh
ving DPBSCL chiing t6i ciing tién hanh danh gia mot s6 sdu bénh hai chinh trong
qua trinh sinh trudng va phat trién cua ciy lua trong hai vu Péng Xuan 2016 -
2017 va Hé Thu 2017. Két qua dugc thé hién qua Bang 3.35 va Bang 3.36.

Bang 3. 35: Mirc d9 nhiém siu bénh ciia cac giong thi nghiém tai 6 tinh
DPBSCL vu Pong Xuan 2016 - 2017
bvt: diém

Chitieu Benh BMM S8 oo Pao  Riy  Cimg

. kho duc A ax oA A
bac la X A cuonla  oOn nau cay
<& ’ van than
Giong
Pong Thap
OM351 1-3 0-1 0-1 0-1 3 5 1
AS996 (b/c) 1-3 1-3 1-3 0-1 3 5 1
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An Giang

OM351 0-1 1-3 0-1 0-1
AS996 (D/c) 1-3 1-3 0-1 0-1
Tra Vinh
OM351 1-3 1-3 0-1 0-1
AS996 (b/c) 1-3 1-3 0-1 0-1
Bac Liéu
OM351 1-3 0-1 0-1 0-1
AS996 (b/c) 1-3 1-3 1-3 0-1
Long An
OM351 0-1 0-1 0-1 0-1
AS996 (b/c) 1-3 1-3 0-1 0-1
Bén Tre
OM351 0-1 1-3 0-1 0-1
AS996 (b/c) 1-3 1-3 0-1 0-1

S6 liéu Bang 3.36 cho thay:

Tai ca 6 diém thi nghi¢m Béng Thap, An Giang, Tra Vinh, Bac Liéu,
Long An, Bén Tre cho thiy gidng OM351 va gidng d6i chimg AS996 c¢6 miic
d6 nhiém sau bénh twong tu nhau, ca 2 giéng déu nhi®m nhe céc loai sdu bénh
hai chinh nhu bénh bac 14, khd van, siu cudn 14, rﬁy nau, dao 6n. B cung cay
cta ca hai giéng déu dugce danh gia mirc do tot (diém 1), diéu d6 ching to gidng
c6 kha niang chong do rat tot khi gap diéu kién bat loi.

Ciing nhu vu Bong Xuan 2016 - 2017, vu Heé Thu 2017 (Bang 3.35) cling
cho thiy gibng OM351 va gibng d6i chimg AS996 déu c6 mirc do nhiém sau
bénh twong tu nhau, ca 2 giébng déu nhidm nhe cac loai sdu bénh hai chinh nhu

bénh bac 14, kho van, sdu cuon 14, ray nau, dao O6n trong vu nay. Do cliing cay

ctia 2 gidng déu duoc danh gia kha tot.
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Bang 3. 36: Mitrc d§ nhiém siu bénh ciia cac gidng tham gia tai 6 tinh

PBSCL vu Hé Thu 2017
bvt: diém
hi ticu Bénh Bén,\h Sau Sau Pao Ray Cing
bac la k!vw dl’lc cudnla  on nau cay
Gib ng van than
Dong Thap
OM351 0-1 0-1 0-1 0-1 3 5 1
AS996 (b/c) 1-3 1-3 1-3 0-1 3 5 1
An Giang
OM351 0-1 1-3 0-1 0-1 3 5 1
AS996 (D/c) 1-3 1-3 0-1 0-1 3 5 1
Tra Vinh
OM351 1-3 1-3 0-1 0-1 3 5 1
AS996 (b/c) 1-3 1-3 0-1 0-1 4 5 1
Bac Liéu
OM351 1-3 0-1 0-1 0-1 4 5 1
AS996 (b/c) 1-3 1-3 1-3 0-1 4 5 1
Long An
OM351 0-1 0-1 0-1 0-1 4 5 1
AS996 (D/c) 1-3 1-3 0-1 0-1 3 5 1
Bén Tre
OM351 0-1 0-1 0-1 0-1 4 5 1
AS996 (b/c) 1-3 1-3 0-1 0-1 4 5 1

X/

< DPanh gia mot sb chi tiéu vé gao va chét luong com cua gibng OM351

va AS996 vu Heé Thu 2017, két qua thé hién trong Bang 3.37.
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Bang 3.37: Két qua danh gia mét s chi tiéu chit lwong gao va com ciia gidng OM351 va giéng AS996

trong vu Hé Thu 2017
Chit lrgng com (diém) Kich thudc hat )
Bac Do
Giong Po PH Do PH Dai  Réng bung trang Nhan xét

; D/R <z
dinh mém boéng ngon (mm) (mm) R (@iém) (%)

Dep, thon dai, trong,

OM351 4 4 4 3 7,4 2,0 3,7 3 37,4 ,
it bac bung

Dep, thon dai, trong,

AS996 4 4 4 3 7,2 2,1 3,4 3 394 ,
it bac bung

Ghi chii: Chiéu dai hat: D- Dai (6,0-7,0 mm); TB- Trung binh (5,0 — 6,0mm). Hinh dang hat: TD- Thon dai
( D/R>3,0); TB- Trung binh (D/R: 2,1 -3,0)
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Sau ning suat hat, chat lugng com- gao 1a chi tiéu quan trong nhat. Néu
mot gidng lta co chat luong khong dugc ngudi tiéu thy chap nhan, gidng d6 s&
khéng dugc phat trién va ton tai trong san xuit. Véi sy da dang trong viée sir
dung gao doi hoi chung ta danh gia cu thé vé chat lugng gao va com. Gao duogc
chép nhan boi tiéu chuin chat luong, mau mi va duogc danh gia chu yéu dua vao
muc dich cta ngudi tiéu dung. S6 liéu bang 3.37 cho thay: gibng laa OM351 va
AS996 co chat lugng com tuong duong nhau (Vé do dinh, do mém, do bong, do
tring, do ngon); riéng d6 bac bung cua gidng AS996 cao hon gidng OM351 1a
1,6%; ca hai gibng OM351 va AS996 déu c6 dang hat thon dai (D/R >3), hat
gao trong, bac bung it (diém 3), do trang cao. Nhu viy, qua danh gia cam quan
vé mot sb chi tiéu chit lugng com va gao cua 2 giéng thi nghiém cho thiy gidng
OM351 c6 chit lugng com va gao tuong duong véi gidng AS996.

Tom lai, két qua danh gia, theo ddi gibng OM351 ngodi san xuit cua tac
gia tai cac tinh dai dién cho ving sinh thai phia Nam d3 cho thay, trong diéu
kién binh thuong, gibng OM351 van giit duoc cac dic diém nong sinh hoc cia
gidng ddi chimg AS996 va mirc d6 nhidm siu bénh hai tir khang dén nhiém nhe.
Pic biét gibng OM351 con mang locut gen chiu ngap Subl va cho ning suat
tuong duong so vé6i gidng gdc ban dau 1a AS996, trong khi vé kiéu hinh van
tuong duong v4i AS996. Day chinh 13 thanh cong ctia dé tai da dat dugc so véi
muc tiéu ban dau dit ra, 1a chon tao duogc gidng laa chiu ngap mang gen Subl va
c¢6 kiéu hinh tuong tu nhu gidng gbc ban dau. Két qua ciing 13 thanh coéng cua
phuong phap MABC di tng dung trong ca qua trinh chon gidng.

So sanh véi cac cong trinh trude ddy trong cung linh vuc va hudng nghién
ctru, chiing t6i thiy duoc nhitng phat hién méi, nhitng doéng gop khoa hoc tir két
qua nghién ctu trong ludn an nay. Viéc ung dung phuong phap MABC trong
chon tao giéng laa tai Viét Nam da duoc mot sd tac gid ap dung thanh cong tai
Viét Nam va mot s6 nude trén thé gigi. Tuy nhién, hiéu qua ctia mdi nghién ctru

dat duoc 1a khac nhau. Mot sd két qua mai chi ghi nhan thanh cong & mac ban
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dau trong viéc lai chuyén va kiém tra sy c6 mat ctia locut gen Subl trong cac
dong chon gidng bang chi thi phan tir, tao ngudn vat liéu chon giéng (Ta Hong
Linh, 2012; Cuc ef al, 2012, Luu Thi Ngoc Huyén va cs, 2014). Gidng lua IR64-
Subl da dugc cac tac gia trén sir dung, nhung mirc do thanh cong 1a khac nhau.
Cung st dung gidng IR64-Subl 1am giéng cho gen chiu ngap, nhung khac & vt
liéu nhan gen 1a Bac Thom s6 7 va OM6976, tac gia Ta Hong Linh (2012) da
chon dugc mét sd dong BC,F; BC3Fco nén di truyén cua giéng nhan gen 1a 82
- 89% dé 1am vat liéu cho chon giéng. Pic biét, tac gia Cuc et al (2012) ciing str
dung giong IR64-Subl lam giéng cho gen chiu ngap, gidng AS996 1a giong
nhan gen chiu ngap trong nghién ciru chon tao gidng lua chiu ngap. Két qua cua
tac gia Cuc ef al (2012), Luu Thi Ngoc Huyén va cs (2014) di cong b st dung
53 chi thi phan tir dé sang loc nén gen AS996 va gen Sub! trong cac quan thé lai
tré lai voi quy mod quan thé khac véi ludn an ndy, cac két qua méi ding lai &
murc chon ra dugc cac dong vat liéu phuc vu cho chon giéng. Cung su dung
gidng IR64-Subl lam gidng cho gen chiu ngdp, gidng nhan gen chiu ngap 1a
Khang dan 18, BPao Van Khoi (2018) da thanh cong trong viéc tao ra SHPT2
chiu ngap (Khang dan-Subl) mang gen Sub! dugc cong nhan dua vao san xuét
& Viét Nam (Pao Vin Khai, 2019). Nhu vay, co thé thiy ring, trong thoi gian
ngin 2 - 3 nim, c6 thé ap dung phuong phap chon gibng MABC dé tim dugc
cac ca thé dong trién vong mang gen khang. Tuy nhién, dé chon duoc thanh
gidng lua, thi thoi gian va cong stc duge dau tu chi trong, kién tri bén bi thi
moi ¢6 thé di dén duoc két qua cudi cing.

Trong luan 4n nay, chung toi da thuc hién cong viéc danh gia nén gen dé
tim ra cac dong c6 nén di truyén cao nhit trong mdi thé hé ctua quan thé chon
giéng, va chi sir dung mot ca thé d6 dé tiép tuc lai tao quﬁn thé lai tré lai cho thé
hé tiép theo. Viéc khing dinh sy c6 mat ciia gen chiu ngdp Sub! duoc tién hanh
bai ban tir thé hé F1 dén thé hé BC5F;, sau d6 1a 4p dung danh gia kha ning chiu
ngap trong diéu kién nhan tao két hop voi phuong phap chon giéng truyén thong
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nham muc dich chon ra duoc giéng lta chiu ngép thich hop cho PBSCL. Luan
an da thanh cong trong viéc chon tao gidng lua chiu ngap AS996-Subl (OM351)
vira mang gen chiu ngp Sub!, hoat dong hiéu qua twong duong voi giéng cho
gen IR64-Subl khi duoc danh gia trong diéu kién ngap ¢ 3 vu, vira co cac dic
diém nodng sinh hoc va tiém ning ning suat twong duong véi giéng laa AS996 -
mot giéng lua thich hop voi DPBSCL trong diéu kién bién d6i khi hau. Voi két
qua ndy, co thé thdy rang, tuy véc chon loc gen khang/chéng chiu mét it thoi
gian do di 4p dung phuong phép chon giéng bang chi thi phan tir, nhung viéc
két hop v6i phuong phap, kinh nghiém chon giéng truyén thong 13 vo cung quan

trong, gop phan dang ké vao su thanh cong trong nghién ciru nay.
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KET LUAN VA PE NGHI

KET LUAN

1. Nghién ciru danh gia vat liéu khéi ddu di chon dugc giong laa IR64-Subl
thich hop nhat 1am giéng cho gen chiu ngap va gidng AS996 1a gidng nhan gen
chiu ngap.

2. banh gia khao sat 400 chi thi trén 12 NST, da xac dinh dugc 71 chi thi da
hinh giita hai giong laa IR64-Subl va AS996, chiém 17,75% tong sd chi thi
phan tir dung khao sat. Cac chi thi phéan tir nay duoc str dung dé phan tich nén di
truyén ctia cac ca thé con lai so véi giéng can cai tién, trong sb do, chi thi ART5
va SC3 dung dé sang loc sy ¢c6 mat cua gen chiu ngap Subl, cac chi thi con lai
dé sang loc nén di truyén cua giéng nhan gen khang qua céc thé hé.

3. Qua ba thé hé chon loc tir BC,F, dén BC5F, bang 71 chi thi phan tr, ¢4 chon
dugc dong BC5F, s6 56 mang gen chiu ngap Subl va c6 tdi 98,9% nén gen cia
gidng nhan gen (AS996) va dé phat trién thé hé quan thé trong cic budc chon
gidng tiép theo.

4. Két hop danh gia tinh chiu ngap cta cac dong chon gidng véi phuong phap
chon giéng truyén théng, di chon duoc gidng lia AS996-Subl (hay OM351)
mang gen chiu ngap Subl, dat t6i 98,9% nén di truyén cua giéng AS996, co tinh
chiu ngap tuong duong véi gidng cho gen khang IR64-Subl.

5. Két qua danh gia gibng OM351 ngoai san xuit cla tac gia tai cac tinh dai dién
cho ving sinh thai phia Nam di cho thiy, trong diéu kién binh thudng, giong
OM351 van giit dugc cac dic diém nong sinh hoc, nang suét twong duong giong
d6i ching AS996. Pic biét gibng OM351 do mang locut gen chiu ngap Subl
nén c6 ning suat cao hon dén 3,6 tin/ha trong diéu kién ngap so voi giéng gbc

ban dau 1a AS996.
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PE NGHI

Gidng lta OM351 (AS996-Subl) mang gen chiu ngap Subl, dat tdi 98,9%
nén di truyén cua gidng AS996, c6 cac dic diém nong hoc va chdng chiu sau
bénh twong dwong giéng AS996, cé tinh chiu ngap twong duong vdi giéng cho
gen khang IR64-Subl, c6 tinh thich img ngoai san xuét tuwong duong gidng
AS996, ¢6 ning suit cao hon dén 3,6 tin/ha trong diéu kién ngip so véi gidng
gbc ban dau 1a AS996. Khuyén cdo phat trién giong OM351 ra ngoai san xuat,
dac biét tai cac vung dét bi ngap ung thuéc PBSCL.

133



DANH MUC CAC CONG TRINH PA CONG BO
LIEN QUAN PEN LUAN AN

. Doan Thi Hwong Giang, Luu Minh Cuc (2017). Panh gid dac tinh ndong sinh
hoc va nang suét cia mot sd dong/ giéng lua chiu ngdp, man tai Bac Li€u. Tap
chi Khoa hoc va Cong nghé Nong nghiép Viét Nam, s6 8 (81), tr.16 - 20.

. Doan Thi Hwong Giang, Luu Minh Cac, Lé Huy Ham, Pham Xuan Hoi
(2018). Két qua chon tao va khao nghiém gidng lta chiu ngdp OM351. Tap
chi Khoa hoc va Céng nghé Nong nghiép Viét Nam, s6 11 (96), tr.7 - 13.

. Doin Thi Hwong Giang, Luu Minh Cuc, Lé Huy Ham (2021). Ung dung chi
thi phan tir trong chon tao giéng lta ngdp AS996- Subl. Tap chi Khoa hoc va
Cong nghé Néng nghiép Viét Nam, sb 11 (132), tr. 3 - 8.

134



TAI LIEU THAM KHAO
A. Tai liéu tiéng Viét

1. Nguyén Phuong Anh, Nguyén Ba Thuy, Pham Khanh Ngoc, Sooyoul
Kim. (2022), “Panh gia bio trén bién Pong va nude bién dang do bao tai ven
bién Bic B trong bdi canh bién d6i khi hau”. Tap chi Khi twong Thiy vén, 737,
75-87; d0i:10.36335/VNJHM (737), Tr 75-87.

2. Nguyén Thi Thity Anh, Tran Trung , Khuat Hitu Trung , Lé Hung Linh
, Tran Pang Khanh (2017), “Chon loc ¢4 thé mang QTL/gen quy dinh tinh trang
tang sO hat trén bong ¢ quan thé BC2 F1 dé cai tién ning suit dong NPT1 nho
ung dung chi thi phan t0”. Tap chi khoa hoc va cong nghé néng nghiép Viét
Nam, s6 23 (12), Tr 37-40.

3. Bo Nong nghiép va Phat trién nong thon (2015), “Dy thdo 3, Ké hoach
hanh dong g phd véi bién déi khi hdu ciia nganh néng nghiép, néng thén giai
doan 2016-2020, tam nhin dén 2050".

4. B Tai nguyén va Moi truong (2020), “Chuong trinh muc tiéu qubc gia
tmg ph6 véi bién ddi khi hau, kich ban bién d6i khi hau, nudc bién dang cho
Viét Nam”, Ha Noi nam 2020.

5. Bui Chi Btru, Nguyén Duy Bay, Phung Ba Tao, Pd Xuan Truong va
Nguyén Thi Lang (2000), “Chon tao giéng lua cho vung bi nhiém min & dong
bang séng Ctru Long”. Omon Rice, 8, Tr 16-26.

6. Bong Thi Kim Cuc (2013), “Nghién ctru tng dung chi thi phan ti trong
chon tao giéng lua Bic Thom 7 chiu man”. Ludn dn Tién si Nong nghiép, Vién
Khoa hoc Nong nghiép Viét Nam, Ha Noi.

7. Luu Minh Cac, Nguyén Thi Kim Lién, Vi Thi Thu Hang, Nguyén
Quang Pam, Pham Thi Minh Hién, Luu Thi Ngoc Huyén, Vi Duc Quang
(2010), “Khao sat da dang di truyén mot s6 gidng lta nép bang chi thi phan tir
SSR”, Tap chi khoa hoc va cong nghé nong nghiép Viét Nam, $6 6 (19), Tr 2-6.

135



8. Tran Tho Pat, Pinh Puc Truong (2019), “Chi s6 hiéu qua méi truong
(EPI): thyc trang va giai phap tir goc nhin kinh té tai Viét Nam”. Tap chi Khi
twong Thiy van, sb 707 thang 11, Tr 28-36.

9. Tran Vian Dat (2002), « Tién trinh phat trién san xuat laa gao tai Viét
Nam tir thoi nguyén thuy dén hién dai”. Nha xudt ban Nong nghiép TP HCM.

10. Nguyén Vin Giang va cs (2015), “Nghién ctru chon tao giéng laa nép
khang bénh bac 14 bang chi thi phan tir cho cac tinh phia Bac”. Dé tai nhiém vu
KHCN. Bdo cdo két qua thyc hién nhiém vu KHCN.

11. Lé Huy Ham va cs (2014), “Tao gidng laa chiu ngap chim va min
thich nghi véi diéu kién nude bién dang cho cac ving dong bang ven bién Viét
nam. Ap dung cong nghé chi thi phan tir trong chon tao, cai thién gidng cay
trong trong nong nghiép, thuc trang va dinh huéng”, Bdo cdo két qua thwc hién
nhiém vu KHCN, 134 trang.

12. Lé Huy Ham (2015), “Ap dung cong nghé chi thi phan tir trong chon
tao, cai thién gidng cdy trong trong ndng nghiép, thuc trang va dinh huéng”.
Bdo cdo Hoi nghi Phdt trién nghién ciru ting dung cong nghé sinh hoc trong
nong nghiép, Bo Nong nghi¢ép va PTNT, T6- 2015, 19 trang.

13. Nguyén Thi Lan Hoa va cdng sy, (2009), “Phan tich va x4c dinh cac
chi thi phan tir da hinh phuc vu 1ap ban dd cac nhém lién két genome va xac
dinh vi tri gen khang bénh xanh lun & cay bong cé (Gossypium arboreum L.)”,
Tap chi Cong nghé Sinh hoc Viét Nam, 8 (1), tr.69-74.

14. Luu Thi Ngoc Huyén (2003), “Nghién ctru 1ap ban d6 gen khang ray
nau ¢ giéng lua CR203 va ung dung trong chon gidng”, Ludn dn Tién si Nong
nghiép, Vién Khoa hoc Nong nghiép Viét Nam.

15. Luu Thi Ngoc Huyén, Luu Minh Cuc, Doan Thi Huong Giang,
Nguyén Thi Trang, Pham Thi Mui, Lé Huy Ham (2014), “Két qua nghién ctru
danh gia mot sé6 dong AS996 chiu ngip duoc chon tao bang phuong phap

136



MABC”. Tap chi Néng nghiép va Phdt trién Nong thén, chuyén dé Giong cdy
trong, vt nuéi — Tap 1, thang 6,2014, tr: 60-67.

16. Bao Vian Khai (2019), “Nghién ctru va phat trién gidng laa Khang dan
18 chiu ngap tmg phé voi bién d6i khi hau tai cac tinh phia Bic”. Ludn dn Tién
si Nong nghiép, Vién Khoa hoc Nong nghiép Viét Nam, Ha Noi.

17. Nguyén Thi Lang (2002), “Phuong phap co ban trong nghién ctu
cong nghé sinh hoc”, Nxb Nong nghiép- TP HCM.

18. Nguyén Thi Lang va cs (2017), “Chon tao gidng lta chéng chiu nong
bang phuong phap hdi giao cai tién nhd chi thi phan tu”. Tap chi Khoa hoc va
Cong nghé Viét Nam, $6 Tap chi Khoa hoc va Cong nghé Viét Nam, s6 13 (2)2,
Tr 34-38.

19. Ta Hong Linh (2013), “Nghién ctru ung dung chi thi phan tir va
phuong phap lai tré lai trong cai tién tinh chiu ngép cua gidng lta Bic Thom 7
va OM6976”. Ludn dn Tién si Nong nghiép, Vién Khoa hoc Néng nghiép Viét
Nam, Ha Noi.

20. La Tuan Nghia (2011), “Chon tao gidng lta khang bénh dao 6n co
nang suat chat luong cao bang chi thi phan tu”, Tap chi Nong nghiép va Phdt
trién Nong thon, Tr 2+3.

21. Lé Thi Phung, Nguyén Ky Phung, Bui Chi Nam, Tran Xuan Hoang va
Lé Ngoc Tuén (2017), “Anh hudng cta bién doi khi hau dén xam nhap min &
tinh Vinh Long” , Tap chi Khi twong Thuy van, 674, trang 8-15.

22. Pham Chi Thanh (1986), “Phwong phdp thi nghiém dong ruéng”,
Nha xuat ban Nong nghiép Ha Noi

23. Lé Anh Tuén (2020), “Phan tich dién bién li lut va kho han & Pong
Bang Song Ciru Long trong 20 nam gan day”, Tap chi Khoa hoc va Cong nghé
Viét Nam, 6 62, Tr 22-77.

137



24. V5 Thi Minh Tuyén va cs (2015), “Két qua danh gia va khao nghiém
gidng lua trién vong khang bénh bac 14 DT82”. Tap chi khoa hoc va Céng nghé
Néng nghiép Viét Nam, Sb 7,2015: 30-35.

25. V4 Thi Minh Tuyén va cs (2019), “Két qua chon tao va khao nghiém
gidng laa DT88”. Tap chi Néng nghiép va Phdt trién Néng théon, S6 21, Tr29-
34.

B. Ti li¢u tiéng Anh

26. Ahmed, F., Rafii, M. Y., Ismail, M. R., Juraimi, A. S., Rahim, H. A.,
Asfaliza, R., Latif, M. A., (2013), "Waterlogging Tolerance of Crops: Breeding,
Mechanism of Tolerance, Molecular Approaches and Future Prospects", BioMed
Research International, Volume 2013, Article ID 963525, 10 pages.

27. Afrin, W.; Nafis, M.H.; Hossain, M. A.; Islam, M.M.; Hossain, M.A.,
(2018), “Responses of rice (Oryza sativa L.) genotypes to different levels of
submergence”, C. R. Biol., 2018, 341(2), 85-96.

28. Alpuerto, JB., Fukuda M., Li S., Husain RMF., Sakane K., Fukao T.
(2022) The submergence tolerance regulator SUB1A differentially coordinates
molecular adaptation to submergence in mature and growing leaves of rice
(Oryza sative L.). The Plant Journal, 110; 71-87.

29. Ando, T., Yamamoto, T., Shimizu, T., Ma, X. F., Shomura, A.,
Takeuchi, Y., Lin, S. Y., Yano, M., (2008), "Genetic dissection and pyramiding
of quantitative traits for panicle architecture by using chromosomal segment
substitution lines in rice", TAG Theoretical and applied genetics Theoretische
und angewandte Genetik, 116(6): 881-890.

30. Azarin, K.V.; Usatov, A.V.; Kostylev, P.I.,, (2017), “Molecular
breeding of submergence-tolerant rice”, Annu. Res. Rev. Biol., 2017, 1-10.

http://dx.doi.org/10.9734/ARRB/2017/35616.

138



31. Bac, V. T., Hien, P. D., (2009), "Regional and local emissions in red
river delta, Northern Vietnam". Air quality, atmosphere, & health, 2(3): 157-
167.

32. Barik, J.; Kumar, V.; Lenka, S.K.; Panda, D., (2019), “Genetic
potentiality of lowland indigenous indica rice (Oryza sativa L.) landraces to
anaerobic germination potential”. Plant Physiol Rep, 24(2), 249-261

33. Bin Rahman, A.R.; Zhang, J., (2016), “Flood and drought tolerance in
rice: opposite but may coexist”, Food Energy Secur., 5(2), 76-88.
http://dx.doi.org/10.1002/fes3.79.

34. Biswajit, P.; Sritama, K.; Anindya, S.; Moushree, S.; Sabyasachi, K.,
(2017), “Breeding for submergence tolerance in rice (Oryza sativa L.) and its
management for flash flood in rainfed low land area: a review”, Agric. Rev.
(Karnal), 38(3), 167-179. http://dx.doi.org/10.18805/ag.v38i02.7938.

35. Boretti, A., Rosa, L., (2019), “Reassessing the projections of the
World  Water  Development  Report”, Npj  Clean  Water 2, 15.
https://doi.org/10.1038/s41545-019-0039-9.

36. Bradbury, L. M. T., Fitzgerald, T. L., Henry, R. J., Jin, Q., & Waters,
D. L. E., (2005), “The gene for fragrance in rice”, Plant Biotechnology Journal,
3(3), 363-370. https://doi.org/10.1111/j.1467-7652.2005.00131.x

37. Cheng, A., Ismail, 1., Osman, M., Hashim, H., Mohd Zainual, N. S.,
(2017), "Rapid and targeted introgression of fgr gene through marker-assisted
backcrossing in rice (Oryza sativa L.)". Genome, 60(12): 1045-1050.

38. Chin, J. H., Gamuyao, R., Dalid, C., Bustamam, M., Prasetiyono, J.,
Moeljopawiro, S., Wissuwa, M., Heuer, S., (2011), "Developing rice with high
yield under phosphorus deficiency: Pupl sequence to application". Plant

physiology, 156(3): 1202-1216.

139



39. Colmer, T.D., (2003), “Aerenchyma and an inducible barrier to radial
oxygen loss facilitate root aeration in upland, paddy and deep-water rice (Oryza
sativa L..)”. Ann. Bot., 91, 301-309.

40. Colmer, T.D.; Kotula, L.; Malik, A.; Takahashi, H.; Konnerup, D.;
Nakazono, M., (2019), “Rice acclimation to soil flooding: Low concentrations
of organic acids can trigger a barrier to radial oxygen loss in roots”. Plant Cell
Environ., 42, 2183-2197.

41. Collard BCY and Mackill DJ., (2008), “Marker assisted selection: an
approach for precision plant breeding in the twenty-first century” Phil Trans
Roy Soc Lond B Biol Sci 363: 557-572.

42. Collard, B. C. Y., Jahufer, M. Z. Z., Brouwer, J. B., Pang, E. C. K.,
(2005), "An introduction to markers, quantitative trait loci (QTL) mapping and
marker-assisted selection for crop improvement: The basic concepts".
Euphytica, 142(1-2): 169-196.

43. DaMatta, F. M., Grandis, A., Arenque, B. C., Buckeridge, M. S.,
(2010), "Impacts of climate changes on crop physiology and food quality". Food
Research International, 43(7): 1814-1823.

44. Dar, M.H.; de Janvry, A.; Emerick, K.; Raitzer, D.; Sadoulet, E.,
(2013), “Flood-tolerant rice reduces yield variability and raises expected yield,
differentially benefitting socially disadvantaged groups”. Sci. Rep., 3, 3315.

45. Das K K, Panda D, Sarkar R K, Reddy J N, Ismail A M., (2009),
“Submergence tolerance in relation to variable floodwater conditions in
Rice”. Environ Exp Bot, 66(3): 425-434.

46. Dixit, S.; Singh, A.; Sandhu, N.; Bhandari, A.; Vikram, P.; Ku mar.,
(2017), “A.Combining drought and submergence tolerance in rice: marker-

assisted breeding and QTL combination effects”. Mol. Breed., , 37(12), 143.

140



47. Dokku, P., Das, K. M., Rao, G. J., (2013), "Genetic enhancement of
host plant-resistance of the Lalat cultivar of rice against bacterial blight
employing marker-assisted selection". Biotechnol Lett, 35(8): 1339-1348.

48. Du, H.,, Wu, N., Cui, F., You, L., Li, X., Xiong, L., (2014), "A
homolog of ethylene overproducer, osetol1, differentially modulates drought and
submergence tolerance in rice". The Plant journal : for cell and molecular
biology, 78(5): 834-849.

49. Evans, D.E., (2003), “Aerenchyma formation”. New Phytol., 161, 35—
49.

50. FAO (2021), “The impact of disasters and crises
on agriculture and food security”, Rome. https://doi.org/10.4060/cb3673en.

51. Foulds, S. A., Brewer, P. A., Macklin, M. G., Haresign, W., Betson,
R. E., Rassner, S. M., (2014), "Flood-related contamination in catchments
affected by historical metal mining: an unexpected and emerging hazard of
climate change". The Science of the total environment, 476-477(165-180).

52. Fukao, T., Bailey-Serres, J., (2008), "Submergence tolerance
conferred by SublA is mediated by SLR1 and SLRLI restriction of gibberellin
responses in rice". Proceedings of the National Academy of Sciences of the
United States of America, 105(43): 16814-16819.

53. Fukao, T., Harris, T., Bailey-Serres, J. (2009), "Evolutionary analysis
of the Subl gene cluster that confers submergence tolerance to domesticated
rice". Annals of botany, 103(2): 143-150.

54. Fukao, T., Xiong, L., (2013), "Genetic mechanisms conferring
adaptation to submergence and drought in rice: simple or complex". Current
opinion in plant biology, 16(2): 196-204.

55. Fukao T, Barrera-Figueroa B E, Juntawong P, Pena-Castro J M.,
(2019), “Submergence and waterlogging stress in plants: A review highlighting

research opportunities and understudied aspects”, Front Plant Sci, 10: 340.

141



56. Gonzaga, Z.J.C.; Carandang, J.; Sanchez, D.L.; Mackill, D.J;
Septiningsih, E.M., (2016), “Mapping additional QTLs from FR13A to increase
submergence tolerance in rice beyond SUB1”, Euphytica, 209(3), 627-636.

57. Goswami S, Kar R K, Paul A, Dey N., (2017), “Genetic potentiality of
indigenous rice genotypes from eastern India with reference to submergence
tolerance and deepwater traits”. Curr Plant Biol, 11/12: 23-32.

58. Haque, M.E.; Kawaguchi, K.; Komatsu, S. (2011), “Analysis of
proteins in aerenchymatous seminal roots of wheat grown in hypoxic soils
under waterlogged conditions”. Protein Pept. Lett. 18, 912-924.

59. Hasan, M. M., Rafii, M. Y., Ismail, M. R., Mahmood, M., Rahim, H.
"A., Alam, M. A., Ashkani, S., Malek, M. A., Latif, M. A., (2015), "Marker-
assisted backcrossing: a useful method for rice improvement". Biotechnol
Biotechnol Equip, 29(2): 237-254.

60. Hasan, M. M., Rafii, M. Y., Ismail, M. R., Mahmood, M., Alam, M.
A., Abdul Rahim, H., Malek, M. A., Latif, M. A., (2016), "Introgression of blast
resistance genes into the elite rice variety MR263 through marker-assisted
backcrossing". Journal of the science of food and agriculture, 96(4): 1297-1305.

61. Hens, L., Thinh, N. A., Hanh, T. H., Cuong, N. S., Lan, T. D., Thanh,
N. V., & Le, D. T., (2018), “Sea-level rise and resilience in Vietnam and the
Asia-Pacific: A synthesis”. Vietnam Journal of Earth Sciences, 40(2), 126—152.
https://doi.org/10.15625/0866-7187/40/2/11107.

62. Hoang, L. P., Biesbroek, R., Tri, V. P. D., Kummu, M., van Vliet, M.
T. H., Leemans, R., Kabat, P., Ludwig, F., (2018), "Managing flood risks in the
Mekong Delta: How to address emerging challenges under climate change and
socioeconomic developments". Ambio, Volume 47, Issue 6, pp 635—649.

63. Hospital (2003), “Marker-assisted breeding. Plant molecular
breeding ”, Blackwell Publishing and CRC Press, Oxford and Boca Raton.

142



64. Huang Y C, Yeh T H, Yang C Y., (2019), “Ethylene signalling
involves in seeds germination upon submergence and antioxidant response
elicited confers submergence tolerance to rice seedlings™. Rice, 12(1): 23.

65. Huong, H. T. L., Pathirana, A., (2013), "Urbanization and climate
change impacts on future urban flooding in Can Tho city, Vietnam". Hydrol.
Earth Syst. Sci., 17, 379-394.

66. Hurlbert, M., Gupta, J., (2016), "Adaptive Governance, Uncertainty,
and Risk: Policy Framing and Responses to Climate Change, Drought, and
Flood". Risk analysis: an official publication of the Society for Risk Analysis,
36(2): 339-356.

67. Ichsan, C. N., Bakhtiar, Efendi, Sabaruddin., (2021), “IOP Conf.
Series: Earth and Environmental Science 644.

68. Iftekharuddaula, K. M., Salam, M. A., Newaz, M. A., Ahmed, H. U.,
Collard, B. C., Septiningsih, E. M., Sanchez, D. L., Pamplona, A. M., Mackill,
D. J., (2012), "Comparison of phenotypic versus marker-assisted background
selection for the SUB1 QTL during backcrossing in rice". Breeding science,
62(3): 216-222.

69. Iftekharuddaula, K. M., Ahmed, H. U., Ghosal, S., Moni, Z. R., Amin,
A., Ali, M. S., (2015), "Development of New Submergence Tolerant Rice
Variety for Bangladesh Using Marker-Assisted Backcrossing". Rice Science,
22(1): 16-26.

70. Iftekharuddaula, K.M.; Ghosal, S.; Gonzaga, Z.J., (2016), “Allelic
diversity of newly characterized submergence-tolerant rice (Oryza sativa L.)
germplasm from Bangladesh”, Genet. Resour. Crop Evol., , 63(5), 859-867.

71. IMHEN-Vietnam Institute of Meteorology, Hydrology and
Environment, Ca Mau PPC, (2011), “Climate change impact and adaptation
study in The Mekong Delta —Part". 4: Ca Mau Atlas. Hanoi, Vietnam: Insti-tute
of Meteorology, Hydrology and Environment (IMHEN), 48p.

143



72. Jackson MB, Ram PC.(2003), “Physiological and molecular basis of
susceptibility and tolerance of rice plants to complete submergence”. Annals of
Botany 91: 227-241.

73. Jia, W.; Ma, M.; Chen, J.; Wu, S., (2021), “Plant Morphological,
Physiological and Anatomical Adaption to Flooding Stress and the Underlying
Molecular Mechanisms”. Int. J. Mol. Sci., 22, 1088.

74. Kato, Y.; Collard, B.C.Y.; Septiningsih, E.M.; Ismail, A.M., (2020),
“Increasing flooding tolerance in rice: combining tolerance of submergence and
of stagnant flooding”. Ann. Bot, 124(7), 1199-1210.

75. Kuanar, S.R.; Ray, A.; Sethi, S.K.; Chattopadhyay, K.; Sarkar,
R.K., (2017), “Physiological basis of stagnant flooding tolerance in rice”.
Rice Sci, 24(2), 73-84.

76. Kuroha, T.; Nagai, K.; Kurokawa, Y.; Nagamura, Y.; Kusano, M.;
Yasui, H.; Ashikari, M.; Fukushima., (2017), “A. eQTLs regulating transcript
variations associated with rapid internode elongation in deepwater rice”. Front.
Plant Sci, 8, 1753.

77. Kretzschmar, T.; Pelayo, M.A.F.; Trijatmiko, K.R.; Gabunada, L.F.;
Alam, R.; Jimenez, R.; Mendioro, M.S.; Slamet-Loedin, I.H.; Sreenivasulu, N.;
Bailey-Serres, J.; Ismail, A.M.; Mackill, D.J.; Septiningsih, E.M., (2015), “A
trehalose-6-phosphate phosphatase enhances anaerobic germination tolerance in
rice”. Nat. Plants, 1(9), 15124.

78. Lata, C., Prasad, M., (2011), "Role of DREBs in regulation of abiotic
stress responses in plants". Journal of experimental botany, 62(14): 4731-4748.

79. Luu M. Cuc, Luu T. N. Huyen, Pham T. M. Hien, Vu T. T. Hang,
Nguyen Q. Dam, Pham T. Mui, Vu D. Quang, Abdelbagi M. Ismail, Le H. Ham
(2012). Application of Marker Assisted Backcrossing to Introgress the
Submergence Tolerance QTL SUBI into the Vietnam Elite Rice Variety —
AS996. American Journal of Plant Sciences, Vol 3. 528-536. Doi:

144



10.4236/ajps.2012. 34063 Published Online April 2012
(http://www.SciRP.org/journal/ajps).

80. Le, T., (2016), “Effects of climate change on rice yield and rice
market in Vietnam”. Journal of Agricultural and Applied Economics, 48(4),
366-382. doi:10.1017/aae.2016.21.

81. Liang, Y.; Wang, S.; Harper, C.L.; Subramanian, N.K.; Tabien, R.E.;
Johnson, C.D.; Bailey-Serres, J.; Septiningsih, E.M., (2021), “Reference-Guided
De Novo Genome Assembly to Dissect a QTL Region for Submergence
Tolerance Derived from Ciherang-Subl”, Plants 2021, 10, 2740.

82. Locke, A. M., Barding, G. A., Jr., Sathnur, S., Larive, C. K., Bailey-
Serres, J., (2018), "Rice SUB1A constrains remodelling of the transcriptome and
metabolome during submergence to facilitate post-submergence recovery".
Plant, cell & environment, 41(4): 721-736.

83. Loreti, E.; Perata, P., (2020), “The many facets of hypoxia in plants”.
Plants(Basel), 9(6), 745.

84. Malik, A.L; Islam, A.K.M.R.; Colmer, T.D., (2011). “Transfer of the
barrier to radial oxygen loss in roots of Hordeum marinum to wheat (Triticum
aestivum): Evaluation of four H. marinum-wheat amphiploids”. New Phytol.
190, 499-508.

85. Mergemann, H.; Sauter, M., (2000). “Ethylene induces epidermal cell
death at the site of adventitious root emergence in rice”. Plant Physiol. 124,
609-614.

86. Minami, A.; Yano, K.; Gamuyao, R.; Nagai, K.; Kuroha, T.; Ayano,
M.; Nakamori, M.; Koike, M.; Kondo, Y.; Niimi, Y.; Kuwata, K.; Suzuki, T.;
Higashiyama, T.; Takebayashi, Y.; Kojima, M.; Sakakibara, H.; Toyoda, A.;
Fujiyama, A.; Kurata, N.; Ashikari, M.; Reuscher, S., (2018), “Time-course
transcriptomics analysis reveals key responses of submerged deepwater rice to

flooding". Plant Physiol, 176(4),3081-3102.

145



87. Mohd Ikmal, A., Noraziyah, A. A. S., Wickneswari, R., Amira, 1., &
Puteri Dinie Ellina, Z., (2021), “Interéaction of submergence tolerance and
drought yield QTLs (Subl and qDTYs) enhances morpho-physiological traits
and survival of rice (Oryza sativa L.) under submergence”. Annals of Applied
Biology, 178(2), 355-366. https://doi.org/10.1111/aab.12664.

88. Mondal, S.; Khan, M.I.R.; Entila, F.; Dixit, S.; Sta Cruz, P.C.; Panna
Ali, M.; Pittendrigh, B.; Septiningsih, E.M.; Ismail, A.M., (2020), “Responses of

AG1 and AG2 QTL introgression lines and seed pretreatment on growth and
physiological processes during anaerobic germination of rice under flooding”,
Sci. Rep., 2020, 10(1), 10214. http://dx.doi.org/10.1038/s41598-020-67240-x
PMID: 32576897.

89. Muis, S., Guneralp, B., Jongman, B., Aerts, J. C., Ward, P. J., (2015),
"Flood risk and adaptation strategies under climate change and urban expansion:
A probabilistic analysis using global data". The Science of the total environment,
538(445-457).

90. Neeraja, C.N.; Maghirang-Rodriguez, R.; Pamplona, A.; Heuer, S.;
Collard, B.C.; Septiningsih, E.M.; Vergara, G.; Sanchez, D.; Xu, K.; Ismail,
AM.; Mackill, D.J., (2007), “A marker-assisted backcross approach for
developing submergence-tolerant rice cultivars”. The or. Appl. Genet., 2007,
115(6), 767-776.

91. Nguyen Van Hoang, (2017), “Potential for desalinization of
brackish groundwater aquifer under a background of rising sea level via salt-
intrusion prevention river gates in the coastal area of the Red River delta,
Vietnam”, Environment, Development and Sustaina-bility.

92. Nguyen A. Duoc, Savenije H. H., (2006), “Salt intrusion in multi-
channel estuaries: a case study in the Mekong Delta, Vietnam”. Hydrology and
Earth System Sci-ences Discussions, European Geosciences Union, 10, 743-

754. Doi: 10.5194/hess-10-743-2006.

146



93. Nhat, L.M., (2019), “Agriculture adapts to climate change”. Weekend
Nhan dan newspaper.

94. Nishiuchi, S., Yamauchi, T., Takahashi, H., Kotula, L., Nakazono, M.,
(2012), "Mechanisms for coping with submergence and waterlogging in rice".
Rice (NY). 2012; 5(1): 2.

95. Okishio T, Sasayama D, Hirano T, Akimoto M, Itoh K, Azuma T.,
(2015), “Ethylene is not involved in adaptive responses to flooding in the
Amazonian wild rice species Oryza grandiglumis”. J Plant Physiol, 174:49-54.
https://doi.org/10.1016/5.jplph.2014.09.012.

96. Oladosu, Y.; Rafii, M.Y.; Arolu, F., (2020), “Submergence tolerance
in rice: review of mechanism, breeding and, future prospects”. Sustainability,
12(4), 1632.

97. Panda D, Sharma S G, Sarkar R K., (2008), “Chlorophyll fluorescence
parameters, CO2 photosynthetic rate and regeneration capacity as a result of
complete submergence and subsequent re-emergence in rice (Oryza sativa L.)”.
Aquat Bot, 88(2): 127-133.

98. Panda D, Sarkar R K., (2014), “Mechanism associated with
nonstructural carbohydrate accumulation in submergence tolerant rice (Oryza
sativa L.) cultivars. J”. Plant Interact, 9(1): 62—68.

99. Panda D, Sarkar R K., (2017), “Characterization of leaf gas exchange
and anti-oxidant defense of rice (Oryza sativa L.) cultivars differing in
submergence tolerance owing to complete submergence and consequent re-
aeration”. Agric Res, 2(4): 301-308.

100. Panda, D.; Ray, A.; Sarkar, R., (2019), “Yield and photochemical
activity of selected rice cultivars from Eastern India under medium depth
stagnant flooding™. Photosynthetica, 57(4), 1084-1093.
http://dx.doi.org/10.32615/ps.2019.126.

147



101. Panda, D., Barik, J., & Sarkar, R. K., (2021), “Recent Advances of
Genetic Resources, Genes and Genetic Approaches for Flooding Tolerance in
Rice”.  Current  Genomics, 22(1), 41-58.  https://doi.org/10.2174/
1389202922666210114104140.

102. Perata, P., (2018), "The rice SUBIA gene: Making adaptation to

submergence and post-submergence possible". Plant, cell & environment, 41(4):
717-720.

103. Pradhan, S. K., Barik, S. R., Sahoo, J., Pandit, E., Nayak, D. K.,
Pani, D. R., Anandan, A., (2015), "Comparison of Subl/ markers and their
combinations for submergence tolerance and analysis of adaptation strategies of
rice in rainfed lowland ecology". Comptes rendus biologies, 338(10): 650-659.

104. Pucciariello C, Perata P., (2013), “Quiescence in rice submergence
tolerance: an evolutionary hypothesis”, Trends Plant Sci 18(7): 377-381.
https://doi.org/10.1016/j.tplants.2013.04.007.

105. Puckridge D.W. Kupkanchanakul T. Palaklang W. Kupkanchanakul
K., (2001), “Production of rice and associated crops in deeply flooded areas of
Chao Phraya Delta. In Proceedings of the 2000 International Conference: The
Chao Phraya Delta: Historical Development, Dynamics and Challenges of
Thailand Rice Bowl”. December 12-15. Kasetsart University, Bangkok,
Thailand. pp. 51-85

106. Ray, S.; Vijayan, J.; Sarkar, R.K., (2016), “Germination stage
oxygen deficiency (GSOD): an emerging stress in the era of changing trends in
climate and rice cultivation practice” , Front. Plant Sci, 7, 671.

107. Rubaiyath, B. R. A. N. M., Jianhua, Z., (2016), "Flood and drought
tolerance in rice: opposite but may coexist". Food and Energy Security, 5(2):

76-88.

148



108. Sarkar R K, Reddy J N, Sharma S, Ismail A M., (20006),
“Physiological basis of submergence tolerance in rice and implications for crop
improvement”. Curr Sci, 91(7): 899-906.

109. Sarkar, R.; Reddy, J.; Patnaik, S.; Gautam, P.; Lal, B., (2017),
“Submergence tolerance”, /ICAR-NRRI.

110. Sasidharan, R.; Hartman, S.; Liu, Z.; Martopawiro, S.; Sajeev, N.;
van Veen, H.; Yeung, E.; Voesenek, L.A.C.J., (2018), “Signal dynamics and
interactions during flooding stress”. Plant Physiol, 176(2), 1106-1117.

111. Savo, D. Lepofsky, J. P. Benner, K. E. Kohfeld, J. Bailey, and K.
Lertzman., (2016), "Observations of climate change among subsistence-oriented
communities around the world". Nature Climate Change 6, p.462—473.

112. Schmitz AJ, Folsom JJ, Jikamaru Y, Ronald P, Walia H., (2013),
“SUB1A-mediated submergence tolerance response in rice involves differential
regulation of the brassinosteroid pathway”, New Phytol, 198(4):1060-1070.

113. Septiningsih, E.M.; Pamplona, A.M.; Sanchez, D.L.; Neeraja, C.N.;
Vergara, G.V.; Heuer, S.; Ismail, A.M.; Mackill, D.J., (2009), “Development of
submergence-tolerant rice cultivars: the Subl locus and beyond”, Ann. Bot.,
2009, 103(2), 151-160. http://dx.doi.org/10.1093/aob/mcn206 PMID: 18974101.

114. Septiningsih, E. M., Sanchez, D. L., Singh, N., Sendon, P. M.,
Pamplona, A. M., Heuer, S., Mackill, D. J., (2012), "Identifying novel QTLs for
submergence tolerance in rice cultivars IR72 and Madabaru". TAG Theoretical
and applied genetics Theoretische und angewandte Genetik, 124(5): 867-874.

115. Singh S, Mackill DJ, Ismail AM., (2009), “Responses of SUB1 rice
introgression lines to submergence in the field: Yield and grain quality”, Field
Crops Res 113: 12-23.

116. Singh K., McClean C.J., Buker P., Hartley S.E. & Hill J.K., (2017).
“Mappingregional risks from climate change for rainfed rice cultivation in

India”. Agricultural systems. 156. 76-84.

149



117. Singh, A., Septiningsih, E. M., Balyan, H. S., Singh, N. K., Rai, V.,
(2017), "Genetics, Physiological Mechanisms and Breeding of Flood-Tolerant
Rice (Oryza sativa L.)". Plant & cell physiology, 58(2): 185-197.

118. Singh, N.; Dang, T.T.; Vergara, G.V.; Pandey, D.M.; Sanchez, D.;
Neeraja, C.N.; Septiningsih, E.M.; Mendioro, M.; Tecson-Mendoza, E.M.;
Ismail, A.M.; Mackill, D.J.; Heuer, S., (2010), “Molecular marker survey and
expression analyses of the rice submergencetolerance gene SUB1A”, Theor.
Appl. Genet, 121(8), 1441-1453.

119. Steffens, B., Steffen-Heins, A., Sauter, M., (2013), "Reactive oxygen
species mediate growth and death in submerged plants". Frontiers in plant
science, 4(179).

120. Steele, K. A., Price, A. H., Shashidhar, H. E., Witcombe, J. R.,
(2006), "Marker-assisted selection to introgress rice QTLs controlling root traits
into an Indian upland rice variety". TAG Theoretical and applied genetics
Theoretische und angewandte Genetik, 112(2): 208-221.

121. Suji, K. K., Prince, K. S. J., Mankhar, P. S., Kanagaraj, P., (2012),
"Evaluation of rice (Oryza sativa L.) near iso-genic lines with root QTLs for
plant production and root traits in rainfed target populations of environment".
Field Crops Research, 89-96.

122. SIWRR-Southern Institute of Water Resources Re-search.
Annual Report (2016). Ministry of Agriculture and Rural Development, Ho Chi
Minh City, 1-19.

123. Tanweer, F. A., Rafii, M. Y., Sijam, K., Rahim, H. A., Ahmed, F.,
Ashkani, S., Latif, M. A., (2015), "Introgression of Blast Resistance Genes
(Putative Pi-b and Pi-kh) into Elite Rice Cultivar MR219 through Marker-
Assisted Selection". Frontiers in plant science, 6(1002).

124. Taylor, P., Wright, G., (2001), “Establishing river basin

organisations inVietnam: Red River, Dong Nai River and Lower Mekong

150



Delta”, Water science and technology: a journal of the International Association
on Water Pollution Research, 43(9): 273-281.

125. Thanh, D.V. and Viet, N.V., (2014), “Climate change impacts on
agriculture and coping solutions”, Agricultural Publisher.

126. Theivanayagam, M., Antony, C. S., Palayullaparambil, A. k. T.,
Muthusamy, R., Veeramuthu, D., All/Dhabi, N. A., Savarimuthu, I., (2018),
"Utilization of molecular markers for improving the phosphorus efficiency in
crop plants". Plant Breeding, 137(1): 10-26.

127. Toledo, A.M.U.; Ignacio, J.C.I.; Casal, C., (2015), “Development of
improved Ciherang-Sub1 having tolerance to anaerobic germination conditions”,
Plant  Breed.  Biotechnol., 2015, 3(2), 77-87.  http://dx.doi.org/
10.9787/PBB.2015.3.2.077.

128. Toojinda, T.; Tragoonrung, S.; Vanavichit, A., (2005), “Molecular

breeding for rainfed lowland rice in the Mekong region”, Plant Prod. Sci, 8(3),
330-333.

129. Tran Dang Khanh, L. H. L., Ta Hong Linh, Le Huy Ham, Tran Dang
Xuan., (2013), "Rapid and high-precision marker assisted backcrossing to
introgress the SUB1 QTL into the Vietnamese elite rice variety". Journal of
Plant Breeding and Crop Science, 5(2), 26-33.

130. Tran Thuc, Nguyen Van Thang, Huynh Thi Lan Huong, Mai Van
Khiem, Nguyen XuanHien, Doan Ha Phong., (2016), “Climate change and sea
level rise scenarios for Vietnam”, Ministry of Natural resources and
Environment. Hanoi, Vietnam.

131. Uga, Y., Sugimoto, K., Ogawa, S., Rane, J., Ishitani, M., Hara, N.,
Kitomi, Y., Inukai, Y., Ono, K., Kanno, N., Inoue, H., Takehisa, H., Motoyama,
R., Nagamura, Y., Wu, J., Matsumoto, T., Takai, T., Okuno, K., Yano, M.,
(2013), "Control of root system architecture by DEEPER ROOTING 1 increases
rice yield under drought conditions". Nature genetics, 45(9): 1097-1102.

151



132. Van Berloo R, (2008), “GGT 2.0: versatile software for visualization
and analysis of genetic data”, J Hered 99:232-236

133. Voesenek, L. A., Bailey-Serres, J., (2013), "Flooding tolerance: O2
sensing and survival strategies". Current opinion in plant biology, 16(5): 647-
653.

134. Vu Thi Thu Hien, L. D. D., Abdelbagi M. Ismail, Le Huy Ham.,
(2015), "Marker-assisted backcrossing (MABC) for improved salinity tolerance
in rice (Oryza sativa L.) to cope with climate change in Vietnam". Australian
Journal of Crop Science, 6(12): 1649-1654.

135. Wang, Y. H., Liu, S. J., Ji, S. L., Zhang, W. W., Wang, C. M., Jiang,
L., Wan, J. M., (2005), "Fine mapping and marker-assisted selection (MAS) of a
low glutelin content gene in rice", Cell research, 15(8): 622-630.

136. Wassmann, R., Hien, N. X., Hoanh, C. T., Tuong, T. P., (2004), "Sea
Level Rise Affecting the Vietnamese Mekong Delta: Water Elevation in the
Flood Season and Implications for Rice Production". Climatic Change 66(1):
89-107.

137. Xu K, DJ Mackill (1996), “RADP and RFLP mapping of a
submergence tolerance locus in rice”, Rice Genetics Newsletter 12: 244-245.

138. Xu K, Xu X, Fukao T, Canlas P, Maghirang-Rodriguez R, Heuer S,
Ismail AM, Bailey-Serres J, Ronald RC, Mackill DJ., (2014), “SublA is an
ethylene-response-factor-like gene that confers submergence tolerance to rice”.
Nature 442:705-708.

139. Xu K, Xu X, Ronald PC, Mackill DJ (2000), "A high-resolution
linkage map in the vicinity of the rice submergence tolerance locus Subl",
Molecule Genetic Genet (263), pp.681-689.

140. Xu K, X.X., Fukao T, Canlas P, Maghirang-Rodriguez R, Heuer
S, Ismail Al, Bailey-Serres J, Ronald PC, Mackill DJ (2006), "SublA is an

152



ethylene  response  factor-like gene that confers submergence
tolerance to rice", Nature (442), pp.705-708.

141. Xuan, T. D., Khang, D. T., (2018), "Effects of Exogenous
Application of Protocatechuic Acid and Vanillic Acid to Chlorophylls,
Phenolics and Antioxidant Enzymes of Rice (Oryza sativa L.) in Submergence",
Molecules, 23(3).

142. Yang S Y, Wu Y S, Chen C T, Lai M H, Yen H M, Yang C Y.,
(2017), “Physiological and molecular responses of seedlings of an upland
rice (‘Tung Lu 3°) to total submergence compared to those of a
submergence-tolerant lowland rice (‘FR13A’)”, Rice, 10: 42.

143. Yun K Y, Park M R, Mohanty B, Herath V, Xu F Y, Mauleon R,
Wijaya E, Bajic V B, Bruskiewich R, de Los Reyes B G., (2010),
“Transcriptional regulatory network triggered by oxidative signals configures
the early response mechanisms of japonica rice to chilling stress”, BMC Plant
Biol, 10: 16

144. Zhang, X., Wang, J., Huang, J., Lan, H., Wang, C., Yin, C., Wu, Y.,
Tang, H., Qian, Q., Li, J.,, Zhang, H., (2012), "Rare allele of OsPPKLI
associated with grain length causes extra-large grain and a significant yield
increase in rice". Proceedings of the National Academy of Sciences of the United
States of America, 109(52): 21534-21539.

145. Zhao Q, Feng Q, Lu H, L1 Y, Wang A, Tian Q, Zhan Q, Lu Y, Zhang
L, Huang T, Wang Y, Fan D, Zhao Y, Wang Z, Zhou C, Chen J, Zhu C, Li W,
Weng Q, Xu Q, Wang ZX, Wei X, Han B, Huang X., (2018), “Pan-genome
analysis highlights the extent of genomic variation in cultivated and wild rice”,
Nat Genet 50(2):278-284

146. Zhu, G.; Chen, Y.; Ella, E.S.; Ismail, A.M., (2019), “Mechanisms
associated with tiller suppression under stagnant flooding in rice”. J. Agron.

Crop Sci., 2019, 205(2), 235-247. http://dx.doi.org/10.1111/jac.12316

153



147. http://www.gramene.org

148. http://www.nature.com.

149. http://www.ricegenetics.com

150.  https:/nongnghiep.vn/67-dan-so-toan-cau-co-the-song-trong-tinh-

trang-thieu-nuoc-vao-nam-2050-d285227.html

151. http://www.ippc.com.

154



PHU LUC 1
DANH SACH CHI THI PHAN TU SSR PUQC SU DUNG TRONG

NGHIEN CUU
NHIEM SAC THE SO 1
STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 RM10694 12 RM6613 23 RM3412
2 RM10701 13 RM562 24 RM140
3 RM10852 14 RM7250 25 RMS8115
4 RM10927 15  RM3252 26 RM5461
5 RM10984 16  RMI0115 27 RM11504
6 RM11745 17 RM10287 28 RM11874
7 RM1313 18  RM6613 29 RM3482
8 RM1349 19  RMI1287 30 S01132a
9 RM3252 20 RM10696 31 S01091
10 RM493 21 RMS8094 32 S01140
11 RM529 22 RMI10720
NHIEM SAC THE SO 2
STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 RM106 12 RM341 23 RM6318
2 RM109 13 RM3421 24 RM6611
3 RM13628 14  RM3828 25 RM6654
4 RM145 15  RM3858 26 RM6
5 RM154 16  RM423 27 RM7355
6 RM207 17 RM425 28 S02013
7 RM208 18  RM485 29 S02026
8 RM221 19  RM492 30 S02054
9 RM233 20  RMS5356 31 S02057B
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10 RM262 21 RM5404
11 RM300 22 RMS5789

NHIEM SAC THE SO 3

STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 RM1164 15 RM3864 29 S03010b
2 RM1332 16 RM3867 30 S03020
3 RM1334 17 RM468 31 S03048
4 RM 14565 18 RM514 32 RM 14560
5 RM148 19 RM520 33 RM14828
6 RM 14820 20 RM5480 34 RM1500
7 RM16236 21 RM5548 35 RM15254
8 RM227 22 RM5626 36 S03065
9 RM231 23 RM5639 37 S03099
10 RM282 24 RM6329 38 S03115
11 RM3202 25 RM6883 39 S03120
12 RM3291 26 RM7076 40 S03136
13 RM3297 27 RM7097
14 RM3654 28 RM7431

NHIEM SAC THE SO 4

STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 R4M13 12 RM307 23 RM6365
2 RM131 13 RM335 24 RM6487
3 RM16589 14 RM344 25 RM6659
4 RM16612 15 RM349 26 RM7102
5 RM16842 16 RM3635 27 RM7187
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6 RM17391 17 RM3916 28 S04058
7 RM17411 18 RM471 29 S04060
8 RM241 19 RM518 30 S04077b
9 RM252 20 RM537 31 S04097b
10 R4M17 21 RM551 32 S04128
11 RM280 22 RM567 33 S04129b
NHIEM SAC THE SO 5
STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 R5M13 10 RM18161 19 RM3327
2 R5M20 11 RM18877 20 RM334
3 R5M30 12 RM19122 21 RM3809
4 RM1024 13 RM194 22 RM3838
5 RM122 14 RM249 23 RM413
6 RM161 15 RM27877 24 RM437
7 RM163 16 RM31 25 RM5796
8 RM169 17 RM32 26 RM6317
9 RM178 18 RM3215 27 S05009
NHIEM SAC THE SO 6
STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 R6M30 9 RM276 17 RM510
2 R6M44 10 RM3 18 RM527
3 RM133 11 RM30 19 RM528
4 RM193 12 RM3307 20 RM564
5 RM19778 13 RM345 21 RMS585
6 RM19840 14 RM3628 22 RM6359
7 RM20224 15 RM494 23 S06065a
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8 RM204 16 RM508

NHIEM SAC THE SO 7

STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 R7M20 12 RM21539 23 RM560
2 R7M30 13 RM21868 24 RM5606
3 R7M37 14 RM21906 25 RM7338
4 RM11 15 RM248 26 RM7571
5 RM125 16 RM3753 27 S07011
6 RM172 17 RM418 28 S07024
7 RM18 18 RM432 29 S07048
8 RM180 19 RM445 30 S07053
9 RM20783 20 RM478 31 S07101
10 RM21471 21 RMS51
11 RM21478 22 RM5436

NHIEM SAC THE SO 8

STT Tén chi thi STT Tén chi thi STT Tén chi thi

1 R8M33 9 RM433 17 S08052b

2 R8M46 10 RM447 18 S08052¢

3 RM149 11 RM547 19 S08059

4 RM152 12 RM5485 20 S08090

5 RM210 13 RM6193 21 S08106

6 RM22786 14 RMS80 22 S08107

7 RM25 15 S08035 23 S08121a

8 RM310 16 S08049
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NHIEM SAC THE SO 9

STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 ARTS 24 RM5661 47 RM23928
2 ROM10 25 RM5688 48 RM23958
3 ROM20 26 RM6051 49 RM23957
4 R9M42 27 RM6491 50 RM24005
5 ROM30 28 RM7175 51 RM24011
6 RM1026 29 RM7481 52 RM24046
7 RM105 30 S09000a 53 RM24070
8 RM107 31 S09003b 54 RM23788
9 RM215 32 S09006 55 RMS5899
10 RM219 33 S09026b 56 RM23831
11 RM23654 34 S09040b 57 RM23833
12 RM23662 35 S09073 58 RM23835
13 RM23759 36 S09093A 59 RM296
14 RM23877 37 SC3 60 RM23852
15 RM24013 38 RM23805 61 RM23865
16 RM24161 39 RM23887 62 RM23869
17 RM242 40 RM23778 63 RMS8300
18 RM257 41 RM23668 64 RM6920
19 RM278 42 RM23679 65 RM23911
20 RM285 43 RMS8303 66 RM23915
21 RM288 44 RM23770 67 RM23916
22 RM316 45 RM23772
23 RM464A 46 RM23922

NHIEM SAC THE SO 10
STT Tén chi thi STT Tén chi thi STT Tén chi thi
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1 RM25361 12 RM222 23 RM6142
2 RM25407 13 RM228 24 RM6691
3 RM5620 14 RM25022 25 S10001

4 RM25763 15 RM25181 26 S10013a
5 RI1I0OM10 16 RM25271 27 S10015
6 RI1I0OM17 17 RM271 28 S10016
7 R10M30 18 RM304 29 S10026¢
8 R10M40 19 RM311 30 S10053

9 RM1126 20 RM333 31 S10058a
10 RM171 21 RM496 32 S10058b
11 RM216 22 RM5806 33 S10072

NHIEM SAC THE SO 11

STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 R1IM17 11 RM26652 21 S11055A
2 R11M23 12 RM26877 22 S11055B
3 R11M40 13 RM287 23 S11115
4 RM202 14 RM3137 24 S11117¢
5 RM1124 15 RM536 25 RM224

6 RM1126 16 RMS552 26 RM1295
7 RM206 17 RM5824 27 RM2812
8 RM209 18 S11004a 28 RM1761
9 RM21 19 S11045A 29 RM2020
10 RM2634 20 S11049 30 RM2136

NHIEM SAC THE SO 12

STT Tén chi thi STT Tén chi thi STT Tén chi thi
1 RM27593 11 S01160 21 RM1208
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S12029
R12M10
RM7102
S12055
RM309
RMS5338
R12M43
RM28748
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RM28706
RM28463
RM7558
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PHU LUC 2. MOT SO HINH ANH TRONG QUA TRINH
THU'C HIEN PE TAI
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BALANCED ANOVA FOR VARIATE

VARIATE V003 CC

PHU LUC 3
KET QUA XU LY SO LIEU
1. Cac dong mang gen Subl BC;F, trong vu Péng Xuin 2013-2014

CC FILE GIANG

20/04/2014 20:39
:PAGE 1

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 3.80000 1.90000 0.08 0.926 3

2 DONG$ 9 1424.67 158.296 6.37 0.000 3

* RESIDUAL 18 447.533 24.8629

* TOTAL (CORRECTED) 29 1876.00 64.6897

BALANCED ANOVA FOR VARIATE BONG/M2 FILE GIANG 20/04/2014 20:39

—————————————————————————————————————————————————————————————————— :PAGE 2

VARIATE V004 BONG/M2

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 4533.49 2266.75 1.94 0.171 3

2 DONG$ 9 19512.3 2168.03 1.86 0.126 3

* RESIDUAL 18 21028.5 1168.25

* TOTAL (CORRECTED) 29 45074.3 1554.29

BALANCED ANOVA FOR VARIATE HCHAC FILE GIANG 20/04/2014  20:39

—————————————————————————————————————————————————————————————————— :PAGE 3

VARIATE V005 HCHAC

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 149.801 74.9003 0.41 0.673 3

2 DONG$ 9 2335.76 259.528 1.43 0.248 3

* RESIDUAL 18 3272.29 181.794

* TOTAL (CORRECTED) 29 5757.85 198.547

BALANCED ANOVA FOR VARIATE TL LEP FILE GIANG 20/04/2014 20:39

—————————————————————————————————————————————————————————————————— :PAGE 4

VARIATE V006 TL LEP

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 3.26775 1.63388 1.90 0.177 3

2 DONG$ 9 45.3088 5.03431 5.86 0.001 3

* RESIDUAL 18 15.4731 .859615

* TOTAL (CORRECTED) 29 64.0497 2.20861

BALANCED ANOVA FOR VARIATE P1000 FILE GIANG 20/04/2014  20:39

—————————————————————————————————————————————————————————————————— PAGE 5

VARIATE V007 P1000

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .274667 .137333 0.87 0.438 3

2 DONG$ 9 2.74800 .305334 1.94 0.110 3

* RESIDUAL 18 2.83200 .157333

* TOTAL (CORRECTED) 29 5.85467 201885
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BALANCED ANOVA FOR VARIATE NSTT FILE GIANG 20/04/2014 20:39

—————————————————————————————————————————————————————————————————— :PAGE 6

VARIATE V008 NSTT

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .242667 .121333 0.81 0.464 3

2 DONG$ 9 2.71467 .301630 2.01 0.099 3

* RESIDUAL 18 2.69733 .149852

* TOTAL (CORRECTED) 29 5.65467 .194988

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE GIANG 20/04/2014 20:39

—————————————————————————————————————————————————————————————————— : PAGE 7
MEANS FOR EFFECT NL
NL NOS cc BONG/M2 HCHAC TL LEP
1 10 105.700 411.590 114.760 10.4674
2 10 105.800 384.400 109.850 11.2756
3 10 106.500 386.790 114.400 10.8520
SE(N= 10) 1.57680 10.8086 4.26373 0.293192
5%LSD 18DF 4.68490 32.1138 12.6682 0.871116
NL NOS P1000 NSTT
1 10 27.0800 5.86000
2 10 27.2600 6.04000
3 10 27.3000 5.84000
SE (N= 10) 0.125433 0.122414
5%LSD 18DF 0.372678 0.363710
MEANS FOR EFFECT DONGS$
DONG$ NOS cC BONG/M2 HCHAC TL LEP
Cc7-1 3 108.000 364.333 117.233 10.5333
Cl0-1 3 109.333 398.667 120.400 11.0778
Cl3-1 3 101.667 457.600 130.633 8.90000
Cl3-4 3 110.333 410.667 111.267 10.5796
C13-3 3 112.667 366.000 108.200 9.30296
Cl3-2 3 114.667 386.733 114.200 12.5852
C13-5 3 109.333 377.267 119.500 12.1956
Cl3-6 3 103.333 384.333 105.267 9.61481
AS996 D/C 3 100.667 402.333 103.733 11.8941
IR64-Subl 3 90.0000 394.667 99.6000 11.9667
SE (N= 3) 2.87883 19.7336 7.78447 0.535293
5%LSD 18DF 8.55342 58.6315 23.1288 1.59043
DONG$ NOS P1000 NSTT
C7-1 3 27.1667 5.93333
Cl0-1 3 26.9667 5.93333
Cl3-1 3 27.3667 6.76667
Cl3-4 3 27.1667 5.86667
C13-3 3 27.1667 5.73333
Cl3-2 3 27.4667 5.80000
C13-5 3 27.4667 5.83333
Cl3-6 3 27.5667 5.93333
AS996 D/C 3 27.3333 5.66667
IR64-Subl 3 26.4667 5.66667
SE (N= 3) 0.229007 0.223496
5%LSD 18DF 0.680415 0.664040
ANALYSIS OF VARIANCE SUMMARY TABLE FILE GIANG 20/04/2014 20:39
—————————————————————————————————————————————————————————————————— : PAGE 8
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL | DONG$ |
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(N=  30) ————————mmmmmm SD/MEAN | |
NO. BASED ON  BASED ON S |
OBS. TOTAL SS RESID SS \
cc 30 106.00 8.0430 4.9863 4.7 0.9262 0.0005
BONG/M2 30 394.26 39.424 34.180 8.7 0.1710 0.1261
HCHAC 30 113.00 14.091 13.483 11.9 0.6731 0.2479
TL LEP 30 10.865 1.4861 0.92715 8.5 0.1768 0.0008
P1000 30 27.213 0.44932 0.39665 1.5 0.4375 0.1103
NSTT 30 5.9133 0.44157 0.38711 6.5 0.4639 0.0985
2. Thi nghiém 8 dong trién vong BC3F5 Hé thu 2014
BALANCED ANOVA FOR VARIATE CC FILE GIANG 18/8/2014 22:18
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 CC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 76.0667 38.0333 0.71 0.507 3
2 DONGS 9 638.533 70.9481 1.33 0.288 3
* RESIDUAL 18 959.267 53.2926
* TOTAL (CORRECTED) 29 1673.87 57.7195
BALANCED ANOVA FOR VARIATE BONG/M2 FILE GIANG 18/8/2014 22:18
—————————————————————————————————————————————————————————————————— PAGE 2
VARIATE V004 BONG/M2
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 984.024 492.012 0.71 0.507 3
2 DONGS 9 17471.7 1941.31 2.82 0.029 3
* RESIDUAL 18 12393.1 688.506
* TOTAL (CORRECTED) 29 30848.9 1063.75
BALANCED ANOVA FOR VARIATE HCHAC FILE GIANG 18/8/2014 22:18
—————————————————————————————————————————————————————————————————— PAGE 3
VARIATE V005 HCHAC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 209.337 104.668 1.45 0.261 3
2 DONGS 9 1231.72 136.858 1.89 0.119 3
* RESIDUAL 18 1301.04 72.2802
* TOTAL (CORRECTED) 29 2742.10 94.5552
BALANCED ANOVA FOR VARIATE TL LEP FILE GIANG 18/8/2014 22:18
—————————————————————————————————————————————————————————————————— PAGE 4
VARIATE V006 TL LEP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 7.24951 3.62475 2.80 0.086 3
2 DONGS 9 46.3688 5.15209 3.98 0.006 3
* RESIDUAL 18 23.2863 1.29368
* TOTAL (CORRECTED) 29 76.9047 2.65188
BALANCED ANOVA FOR VARIATE P1000 FILE GIANG 18/8/2014 22:18
—————————————————————————————————————————————————————————————————— PAGE 5
VARIATE V007 P1000
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
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1 NL 2 .164667 .823333E-01 0.40 0.680 3

2 DONGS$ 9 4.60133 .511259 2.49 0.047 3
* RESIDUAL 18 3.68867 .204926

* TOTAL (CORRECTED) 29 8.45467 .291540

BALANCED ANOVA FOR VARIATE NSTT FILE GIANG 18/8/2014 22:18
—————————————————————————————————————————————————————————————————— PAGE 6

VARIATE V008 NSTT

LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .461547 .230773 2.05 0.156 3

2 DONGS$ 9 2.06148 .229053 2.04 0.095 3

* RESIDUAL 18 2.02232 .112351

* TOTAL (CORRECTED) 29 4.54535 .156736

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE GIANG 18/8/2014 22:18

—————————————————————————————————————————————————————————————————— : PAGE 7

NL NOS cc BONG/M2 HCHAC TL LEP
1 10 107.700 296.880 92.8133 9.41356
2 10 105.800 301.160 98.7300 10.6149
3 10 109.700 287.450 98.0400 10.0851
SE (N= 10) 2.30852 8.29762 2.68850 0.359678
5%LSD 18DF 6.85895 24.6535 7.98792 1.06866
NL NOS P1000 NSTT
1 10 26.7300 5.81200
2 10 26.8000 5.78400
3 10 26.9100 6.06000
SE (N= 10) 0.143152 0.105996
5%LSD 18DF 0.425327 0.314929

DONGS NOS cc BONG/M2 HCHAC TL LEP
Cl3-1-1 3 102.000 291.867 98.1556 10.9956
C13-1-3 3 110.000 268.867 85.4667 9.91111
Cl3-1-4 3 105.333 344,333 108.256 6.63333
Cl13-1-5 3 115.667 289.333 93.6889 10.5741
Cl3-1-6 3 103.333 295.033 102.767 9.79259
Cl13-1-7 3 112.333 260.500 98.5333 11.0852
Cl13-1-8 3 104.667 288.067 102.367 10.9963
Cl13-1-9 3 114.000 280.300 92.5000 9.52963
AS996 b/c 3 106.000 305.000 90.9111 10.3941
IR64-Subl 3 104.000 328.333 92.6333 10.4667
SE (N= 3) 4.21476 15.1493 4.90850 0.656679
5%LSD 18DF 12.5227 45.0108 14.5839 1.95109

DONG$ NOS P1000 NSTT
Cl3-1-1 3 27.1667 5.93333
C13-1-3 3 26.9667 5.94667
Cl3-1-4 3 27.3667 6.60000
Cl3-1-5 3 26.5000 5.80000
Cl3-1-6 3 26.4333 5.73333
Cl13-1-7 3 26.7333 5.80000
C13-1-8 3 26.5000 5.83333
Cl13-1-9 3 26.2667 5.93667
AS996 D/c 3 27.4667 5.60333
IR64-Subl 3 26.7333 5.66667
SE (N= 3) 0.261359 0.193521
5%LSD 18DF 0.776537 0.574979
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ANALYSIS OF VARIANCE SUMMARY TABLE FILE GIANG 18/8/2014 22:18

—————————————————————————————————————————————————————————————————— PAGE 8
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL | DONG$
(N=  30) —=————mmmmmmmmmmm o SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
cc 30 107.73 7.5973 7.3002 6.8 0.5072  0.2882
BONG/M2 30 295.16 32.615 26.239 8.9 0.5068  0.0293
HCHAC 30 96.528 9.7240 8.5018 8.8 0.2606 0.1188
TL LEP 30 10.038 1.6285 1.1374 11.3 0.0858  0.0062
P1000 30 26.813 0.53994 0.45269 1.7 0.6796  0.0472
NSTT 30 5.8853 0.39590 0.33519 5.7 0.1556  0.0946

Chi so di truyen Ver 1.0 Nguyen dinh Hien
So dong <= 300 ; So bien <= 30

chon dong
lua ngap dbscl
bc3f5

THONG KE CO BAN
AAAAAAAAAARAAAAAARAAARRAAAAAAARARRAAAAAAAAAARARAAAAAARARRR

BIEN TRUNG BINH DO LECH HS BIEN DONG MIN MAX
tt 5.500 3.028 0.550 1.000 10.000
tgst 104.800 2.300 0.022 100.000 108.000
caocay 107.730 4.869 0.045 102.000 115.700
sobong 295.160 25.422 0.086 260.500 344.300
hatchac 96.540 6.766 0.070 85.500 108.300
tllep 10.040 1.326 0.132 6.600 11.100
pl1000h 26.820 0.429 0.016 26.300 27.500
nstt 5.890 0.273 0.046 5.600 6.600

A A A AR A AR AR AAAAAARAAAAR A AAAAAAAAAARAAAAAAAAAAARAAAAAAAR RS

BANG HE SO TUONG QUAN
AR AR A A AR A A AR A R A A AR A A A A A A A AR ALRAAA,

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAARAAAAAAAAAAA
AR

3 3tt 3 tgst 3caocay 3sobong *hatchac?® tllep 3pl000h °* nstt
3
SAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAS

3 tt 3.1.000

3

° tgst *-0.064 * 1.000

3

*caocay * 0.036 * 0.320 * 1.000

3

*sobong * 0.160 *-0.730**-0.518 * 1.000

3

*hatchac?-0.189 *-0.549 *-0.416 * 0.415 * 1.000

3
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* tllep ® 0.221 * 0.524 * 0.074 *-0.621 *-0.426 * 1.000

3
*pl000h *-0.265 *-0.660*°-0.396 * 0.421 * 0.014 *-0.332 * 1.000
3
* nstt 3*-0.545 °*-0.429 °-0.060 * 0.432 * 0.511 °-0.878*3 0.344 * 1.000
3
éééAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAU
MUC TIEU
BIEN MUC TIEU HE SO GIA TRI

AR AARAAARRAAAAAAAAAARAAAAAAAAAAARR ARAAAARARRRAR

tgst -1.0 5.0 102.5
sobong 2.0 1.0 346.0
tllep -1.0 1.0 8.7
nstt 2.0 10.0 6.4

ARAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAA

CAC DONG DUOC CHON

AR A AR A A AR A A AR A A AR A A A AR A AR AR AARAAAARAAAARAAARAAARAAARLAAARLAARLAAR
5 ‘AAAAAARAAAAAAAAARARAAAAARAAARAARARARARAAAARAARARARAAAAAAARARARARAAA
Dong Chi so Bien 1 Bien 2 Bien 3 Bien 4 Bien 5 Bien 6 Bien 7

Bien 8
3 3.48 3.00 100.00 105.30 344.30 108.30 6.60 27.40
6.60

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAA
5

TOM TAT VE PHAN LUA CHON

AAAAARAAAARAAAAAARAAARAAAAAAAAARRAAAAAAAAAAAARAAARAAARAR

BIEN TBINH PHAN CHON HIEU CHUAN HOA
tt 5.500 3.000 -2.500 -0.826
tgst 104.800 100.000 -4.800 -2.087
caocay 107.730 105.300 -2.430 -0.499
sobong 295.160 344.300 49.140 1.933
hatchac 96.540 108.300 11.760 1.738
tllep 10.040 6.600 -3.440 -2.594
pl000h 26.820 27.400 0.580 1.352
nstt 5.890 6.250 0.360 1.058

Thi nghiém BT ANOVA
Statistix 8.2 4/20/2017,11:35:25 PM

Analysis of Variance Table for NSUAT

Source DF SS MS F P
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NAM 2 2.0553 1.02763 2.24 0.1872
Error NAM*LAP 6 2.7477 0.45796
Giong 2 8.2236 4.11181 254.69 0.0001
Error NAM*Giong 4 0.0646 0.01614
Error NAM*LAP*Giong 12 1.3697 0.11414
Total 26 14.4609
Grand Mean 5.2256
CV (NAM*LAP) 12.95
CV (NAM*Giong) 2.43
CV (NAM*LAP*Giong) 6.47
Statistix 8.2 4/20/2017,11:36:29

PM

LSD All-Pairwise Comparisons Test of NSUAT for NAM*Giong

NAM Giong Mean Homogeneous Groups
DX1516 OM351 6.2667 A

DX1415 OM351 5.7333 AB

DX1516 AS996 D/C 5.7333 AB

HT15 OM351 5.5233 ABC

DX1415 AS996 D/C 5.2667 BC

HT15 AS996 D/C 5.0000 BCD

DX1516 IR64-Subl 4.8000 CDE

DX1415 IR64-Subl 4.4000 DE

HT15 IR64-Subl 4.3067 E

Comparisons of means for the same level of NAM
Alpha 0.05 Standard Error for Comparison 0.2758
Critical T Value 2.179 Critical Value for Comparison 0.6010
Error term used: NAM*LAP*Giong, 12 DF

Comparisons of means for different levels of NAM

Alpha 0.05 Standard Error for Comparison 0.3905
Critical T Value 2.358 Critical Value for Comparison 0.9207
Error terms used: NAM*LAP and NAM*LAP*Giong

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

Statistix 8.2 4/20/2017 11:35:51PM
LSD All-Pairwise Comparisons Test of NSUAT for NAM

NAM Mean Homogeneous Groups

DX1516 5.6000 A
DX1415 5.1333 A

HT15 4.9433 A
Alpha 0.05 Standard Error for Comparison 0.3190
Critical T Value 2.447 Critical Value for Comparison 0.7806

Error term used: NAM*LAP, 6 DF
There are no significant pairwise differences among the means.

LSD All-Pairwise Comparisons Test of NSUAT for Giong

Giong Mean Homogeneous Groups

OM351 5.8411 A

AS996 D/C 5.3333 B

IR64-Subl 4.5022 C

Alpha 0.05 Standard Error for Comparison 0.0599
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Critical T Value 2.776 Critical Value for Comparison
Error term used: NAM*Giong, 4 DF
All 3 means are significantly different from one another.

Thi nghiém Ngép ANOVA
Statistix 8.2 4/20/2

Analysis of Variance Table for NSUAT

Source DF SS MS F

NAM 2 0.2060 0.1030 2.84 0.
Error NAM*LAP 6 0.2173 0.0362

Giong 2 59.8081 29.9040 1777.65 0.
Error NAM*Giong 4 0.0673 0.0168

Error NAM*LAP*Giong 12 0.7732 0.0644

Total 26 61.0719

Grand Mean 3.2489
CV (NAM*LAP) 5.86
CV (NAM*Giong) 3.99
CV (NAM*LAP*Giong) 7.81

Statistix 8.2 4/20/2

LSD All-Pairwise Comparisons Test of NSUAT for NAM*Giong

NAM Giong Mean Homogeneous Groups
DX1415 OM351 4.8667 A

DX1516 OM351 4.7800 A

HT15 OM351 4.6333 A

DX1516 IR64-Subl 3.8200 B

DX1415 IR64-Subl 3.7667 B

HT15 IR64-Subl 3.7000 B

DX1415 AS996 D/C 1.4000 C

DX1516 AS996 D/C 1.2067 C

HT15  AS996 D/C 1.0667 C

Comparisons of means for the same level of NAM
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.179 Critical Value for Comparison
Error term used: NAM*LAP*Giong, 12 DF

Comparisons of means for different levels of NAM

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.238 Critical Value for Comparison
Error terms used: NAM*LAP and NAM*LAP*Giong

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

Statistix 8.2 4/20/2017
LSD All-Pairwise Comparisons Test of NSUAT for NAM

NAM Mean Homogeneous Groups

DX1415 3.3444 A

DX1516 3.2689 A

HT15 3.1333 A

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.447 Critical Value for Comparison
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017, 11:39:14 PM

P
1353

0000

022, 11:40:30 PM

(@}

.2073
.4516

(@}

(@)

.1915
.4286

(@}

, 11:39:53 PM

0.0897
0.2195



Error term used: NAM*LAP, 6 DF

There are no significant pairwise differences among the means.

LSD All-Pairwise Comparisons Test of NSUAT for Giong

Giong Mean Homogeneous Groups
OM351 4.7600 A

IR64-Subl 3.7622 B

AS996 D/C 1.2244 C

177

Alpha 0.05 Standard Error for Comparison 0.0611
Critical T Value 2.776 Critical Value for Comparison 0.1698
Error term used: NAM*Giong, 4 DF
All 3 means are significantly different from one another.
KHAO NGHIEM TAC GIA
Hé Thu 2016
PONG THAP
t-Test: Paired Two Sample for Means
Variable 1 Variable 2
Mean 6.41733333 5.726666667
Variance 0.37982095 0.688395238
Observations 15 15
Pearson Correlation 0.96879749
Hypothesized Mean
Difference 0
df 14
t Stat 9.61180054
P(T<=t) one-tail 7.6101E-08
t Critical one-tail 1.76131014
P(T<=t) two-tail 1.522E-07
t Critical two-tail 2.14478669
AN GIANG
t-Test: Paired Two Sample for Means
Variable Variable
1 2
Mean 6.768667 6.154667
Variance 0.060955 0.237412
Observations 15 15
Pearson Correlation 0.402569
Hypothesized Mean
Difference 0
df 14



t Stat 5.297417

P(T<=t) one-tail 5.63E-05
t Critical one-tail 1.76131
P(T<=t) two-tail 0.000113
t Critical two-tail 2.144787

TRA VINH
t-Test: Paired Two Sample for Means

Variable Variable
1 2

Mean 6.54733 5.756

Variance 0.06018 0.1843

Observations 15 15

Pearson Correlation 0.72115

Hypothesized Mean

Difference 0

df 14

t Stat 10.0725

P(T<=t) one-tail 4.3E-08

t Critical one-tail 1.76131

P(T<=t) two-tail 8.5E-08

t Critical two-tail 2.14479

BAC LIEU
t-Test: Paired Two Sample for Means
Variable 1 Variable 2

Mean 6.25 5.485333333
Variance 0.10498571 0.193198095
Observations 15 15
Pearson Correlation 0.34144833
Hypothesized Mean
Difference 0
df 14
t Stat 6.60691925
P(T<=t) one-tail 5.88E-06
t Critical one-tail 1.76131014
P(T<=t) two-tail 1.176E-05
t Critical two-tail 2.14478669
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LONG AN

t-Test: Paired Two Sample for Means

Variable Variable
1 2
Mean 5.960667 5.586
Variance 0.010564 0.308126
Observations 15 15
Pearson Correlation 0.389416
Hypothesized Mean
Difference 0
df 14
t Stat 2.770851
P(T<=t) one-tail 0.007509
t Critical one-tail 1.76131
P(T<=t) two-tail 0.015017
t Critical two-tail 2.144787
BEN TRE
t-Test: Paired Two Sample for Means
Variable Variable
1 2
Mean 6.048 5.25667
Variance 0.05782 0.18395
Observations 15 15
Pearson Correlation 0.70924
Hypothesized Mean
Difference 0
df 14
t Stat 9.91837
P(T<=t) one-tail 5.2E-08
t Critical one-tail 1.76131
P(T<=t) two-tail 1E-07
t Critical two-tail 2.14479
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PONG XUAN 2016-2017

DPONG THAP

t-Test: Paired Two Sample for Means

AN GIANG

t-Test: Paired Two Sample for Means

Variable Variable
1 2

Variable Variable
1 2

Mean
Variance
Observations

Pearson Correlation
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-tail

t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

6.146667 5.665333

0.15041 0.362827

15 15
0.84735

0

14
5.442103
4.34E-05
1.76131
8.68E-05
2.144787

Mean
Variance
Observations

Pearson Correlation
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-tail

t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

6.28 5.708667

0.063157  0.08967

15 15
-0.26301

0

14
5.044506
8.96E-05
1.76131
0.000179
2.144787

TRA VINH

t-Test: Paired Two Sample for Means

Variable

Variable 1 2

Mean
Variance
Observations

Pearson Correlation
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-tail

t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

6.532667 5.706667
0.027578 0.244438

15 15
-0.64514

0

14
5.203626
6.68E-05
1.76131
0.000134
2.144787
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BAC LIEU LONG AN

t-Test: Paired Two Sample for Means t-Test: Paired Two Sample for Means

Variable

Variable Variable

1 Variable 2 1 2

Mean 5.889333 5.854 Mean 6.374667 5.824667
Variance 0.219678 0.060083 Variance 0.150441 0.085941
Observations 15 15 Observations 15 15

Pearson
Pearson Correlation -0.00109 Correlation 0.837294
Hypothesized Mean Hypothesized
Difference 0 Mean Difference 0
df 14 df 14
t Stat 0.258608 t Stat 9.934919
P(T<=t) one-tail 0.399851 P(T<=t) one-tail  5.06E-08
t Critical one-tail 1.76131 t Critical one-tail  1.76131
P(T<=t) two-tail 0.799701 P(T<=t) two-tail 1.01E-07

t Critical two-
t Critical two-tail 2.144787 tail 2.144787

BEN TRE

t-Test: Paired Two Sample for Means

Variable Variable

1 2

Mean 5.849333 5.31
Variance 0.20395 0.067629
Observations 15 15
Pearson Correlation 0.464056
Hypothesized Mean

Difference 0

df 14

t Stat 5.180502

P(T<=t) one-tail 6.97E-05

t Critical one-tail 1.76131

P(T<=t) two-tail 0.000139

t Critical two-tail 2.144787
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HE THU 2017

PONG THAP

t-Test: Paired Two Sample for Means

AN GIANG

t-Test: Paired Two Sample for Means

Variable Variable Variable Variable
1 2 1 2

Mean 6.616 5.93 Mean 6.428 5.607333
Variance 0.013854 0.298314 Variance 0.061874 0.119092
Observations 15 15 Observations 15 15
Pearson Correlation -0.25788 Pearson Correlation 0.480637
Hypothesized Mean Hypothesized Mean
Difference 0 Difference 0
df 14 df 14
t Stat 4.521216 t Stat 10.12991
P(T<=t) one-tail 0.00024 P(T<=t) one-tail 3.98E-08
t Critical one-tail 1.76131 t Critical one-tail 1.76131
P(T<=t) two-tail 0.000479 P(T<=t) two-tail 7.96E-08
t Critical two-tail 2.144787 t Critical two-tail 2.144787

TRA VINH

t-Test: Paired Two Sample for Means

BEN TRE

t-Test: Paired Two Sample for Means

Variable Variable Variable Variable
1 2 1 2

Mean 6.946667 6.096 Mean 6.444667 5.655333
Variance 0.06181 0.187811 Variance 0.060327 0.183955
Observations 15 15 Observations 15 15
Pearson Correlation 0.817488 Pearson Correlation 0.698612
Hypothesized Mean Hypothesized Mean
Difference 0 Difference 0
df 14 df 14
t Stat 12.15537 t Stat 9.811005
P(T<=t) one-tail 3.96E-09 P(T<=t) one-tail 5.91E-08
t Critical one-tail 1.76131 t Critical one-tail 1.76131
P(T<=t) two-tail 7.93E-09 P(T<=t) two-tail 1.18E-07
t Critical two-tail 2.144787 t Critical two-tail 2.144787
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BAC LIEU

t-Test: Paired Two Sample for Means

LONG AN

t-Test: Paired Two Sample for Means

Variable Variable Variable Variable
1 2 1 2

Mean 6.061333 5.451333 Mean 6.241333 5.824667
Variance 0.042727 0.124998 Variance 0.090441 0.182755
Observations 15 15 Observations 15 15
Pearson Correlation 0.473034 Pearson Correlation -0.6422
Hypothesized Mean Hypothesized Mean
Difference 0 Difference 0
df 14 df 14
t Stat 7.524341 t Stat 2.437456
P(T<=t) one-tail 1.39E-06 P(T<=t) one-tail 0.014364
t Critical one-tail 1.76131 t Critical one-tail 1.76131
P(T<=t) two-tail 2.77E-06 P(T<=t) two-tail 0.028728
t Critical two-tail 2.144787 t Critical two-tail 2.144787
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