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LOI TUA

Nhirng thiét hai do méi truong bao gom cac yéu to dat dai, nudc, nhiét do (nong hodc
lanh) anh huong rat 16n dén niang suét cay trong noi chung va cy loa ndi riéng. Trén thé gioi,
cac nha khoa hoc da sir dung thuat ngir “abiotic stress” dé khai quat tit ca nhiing stress do yéu
t6 khong phai sinh hoc gay ra.

Phén 16n co ché chdng chiu vé sinh 1y hoc cta nhing thiét hai nhu vay ddi véi cay
trong dang dugc tap trung nghién ctru véi sy phdi hop gilta cac nha sinh ly, sinh hoa, di
truyen chon giéng. Nhung day 1a linh vuc rat kho, mot sé co ché chong chiu van chua dugce
biét rd, mic du nguoi ta da phan tich sy kién & mic do sinh hoc phan tir. Viéc cai tién glong
¢6 nang sut cao két hop véi kha nang chdng chiu stress nhu vdy van dang dién bién rat cham,
vi nhiing kién thtrc co ban vé di truyén va sinh ly thyc vét con han ché, ky thuat thanh lgc rat
phirc tap va ton kém.

Quyén sach nay chi yéu tap trung cac van dé chinh trén cdy laa, bao gdm: tinh chong
chiu kho han, tinh chéng chiu man, tinh chéng chiu ngap hoan toan, tinh chéng chiu d6 doc
nhom, tinh chéng chiu thiéu lan, tinh chong chiu dc sit va tinh chong chiu lanh. Cac phuong
phap nghién ctru di truyén duoc gidi thiéu trong chwong dau tién bao gdm nhiing thanh tyu vé
genomics, chic nang genome hoc, ung dung microarray, ban dd ddng dang trén co so hién
tugng “synteny” cia Tién s Gale (Rockefeller Fondation), va ddc biét 1a phan tich QTL dbi
v6i nhitng tinh trang di truyén s lugng, v6i cac phan mém rat c6 ich cho nhiéu muc tiéu giai
thich khéac nhau.

Su khan hiém vé ngudn nuéc tudi cho 'ndng nghiép hién nay va trong tuong lai la van
de ngay cang tr nén nghiém trong co tinh chat toan cau. Do d6, cac du 4n nghién clru Ve cay
trong chdng chiu kho han dang 1a huéng wu tiéu dau tu cua cac dyu an quoc té va quoc gia.
G10ng laa chong chiu kho han phai dugc nghién ctu trén co s6 hiéu biét rd rang vé co ché
chéng chiu va kha nang di truyén cua gidng, trudc nguy co khung hoang thiéu nudc trong
tuong lai gan. Co ché tranh né, co ché thoat va co ché chdng chiu duoc dé cap mot cach hé
thong trén co so di truyen s6 lugng véi nhitng QTL c6 tinh chat gia dinh vé gen diéu khién
hién tugng chong chiu rat phtc tap nay. Bén «canh do, anh hudng cia méi trudng tac dong vao
tinh trang di truyén s6 lwong nhu vay ciing can dugc giai thich.

Co ché diéu tiét ap sudt tham thiu va qua trinh nhén tin hiéu cua stress do kho han,
man, va lanh tuong dbi gidng nhau veé nguyén tac chung. Ngudi ta dat ra mot cau hot: tin hiéu
4y duoc su cam nhan cua di truyén nhu thé nao dé diéu chinh gen muc tiéu dap Gmg véi kha
nang chdng chiu ciia ciy trong timg hoan canh khac nhau nhu vay? D6 1a mot hién tuong kha
tha vi trong thién nhién, khi chung ta nghién ciru sy diéu tiét rt tinh vi cia gen (gene
regulation).

Di truyén tinh chong chiu méan da dugc Vién Lia ddng bang song Ciru Long (BBSCL)
tlen hanh nghién ctru tir di truyén co ban dén tmg dung chon tao ra mot vai giong dang phat
trién trong san xuat. Nhung tuong tac gitra kiéu gen x moi truong van con 1a mot thir thach rat
16n, va ngudng chdng chiu phai dugc xac dinh rd (EC khoang 4-6 dS/m). Tap thé tac gia rat
cam on sy huéng din ctua TS Ning Huang (IRRI) vé phan tich genome, su cong tac ciia TS
Yanagihara (JIRCAS), TS Zhikang Li (IRRI) cung cap vat liéu va phuong tién, TS Kenneth
McNally (IRRI) trong phan tich mé hinh toan dé giai thich két qua.

Di truyen tinh chong chiu ngap hoan toan duoc thuc hién véi sé nim tham gia nghién
ctru lau nhét cia tap. thé tac gia. Chiing t6i cdm on anh ban nguoi Thai Lan Sripongpankul da
cho phép stir dung so li€u trong ludn an Tién si dé minh hoa thém trong tu li€u nay, dac biét
TS Senadhira, TS Derk HilleRisLamber (IRRI), TS V& tong Xuan, TS Nguyén vin Luat da
huéng dan chung toi trong nhitng ndm dau tién tham gia nghién ciru, TS Puckridge dai dién
cua IRRI tai Thai Lan di tao diéu kién cho chung t6i dugc khao sat rat nhiéu vung lia nude



sau & Chau A va tiép can cac nha khoa hoc chuyén nganh vé linh vyc nay. Chiing t6i xin cam
on TS Mackill (IRRI) véi nhitng thao luan rat 1y thu vé kha nang chon tao giong chong chiu.

Di truyén tinh chdng chiu d6 doc nhom dugc thuc hién véi su cong tac cia tap thé cac
nha khoa hoc TS Brar (IRRI), TS Henry Nguyén (PH Texas Tech), cung cac dong nghiép
chung t6i tai Vién Lua PBSCL, nham khai thac nguon gen muc ti€u tir giong lua hoang Oryza
rufipogon & Pong Thap Mudi. Anh Nguyén duy Bay dé nd lyc hoan thanh luén an Tién si vOi
cong trinh nay, lam co s6 khoa hoc cho cac dong nghiép 0 O Mon phét trién thanh cong gidng
laa AS996 (giéng qudc gia) chdng chiu phén va ning sudt cao & PBSCL. Ching t6i cam on
TS HilleRisLamber, TS Akita, TS Chang (IRRI) da tao diéu kién cho chung t6i thuc hién
thanh loc nhom tip doan gidng lua ban dia cia Viét Nam trong nim 1985, TS Vaughan
Duncan (JIRCAS) trong qua trinh thu thap lia hoang véi ching t6i & PBSCL dé xac dinh vat
liéu cho gen muc tiéu. Chiing t6i xin bay t6 long biét on d6i voi TS John O’Toole da giup dd
vé kinh phi va chuong trinh dao tao théng qua du an céng nghé sinh hoc ciia Rockefeller
Foundation.

Trong dat phén, ngoai d6 ddc nhom va sat, anh hudng thiéu lan ciing 13 van dé rat 16n
cho cay lia. Chung t6i da thuc hi¢n cong trinh nghién ctru nady trén co sé mdt thi nghi€ém dai
han cua B6 Mon Canh tac thugc Vién Lua DPBSCL. Kha nang d¢ nhanh c6 thé dugc xem 1a
mdt tiéu chuan chon loc rat co gia tri, do da gen diéu khién trong diéu kién thiéu 14an, trong do
hoat dong cua gen khong cong tinh va gen cong tinh déu c6 anh hudng quan trong nhu nhau.
Chung t6i rat cam on TS JJ Ni (Trung Qudc) da cho phép chiing t6i sir dung tur lidu ctia anh
trong thuyét minh co sé di truyén cua tinh chéng chiu va nhimg thao luén b ich trong thoi
gian cung nhau lam viéc tai IRRI. Tinh chong chiu d6 doc sat rat it duoc cong bd va V1¢c danh
gi4 kiéu hinh c6 thé dugc xem nhu kho khan nhat trong cac tinh trang 1iét ke, vi Fe'" chuyén
d6i sang Fe'" rat dé dang, lam sai 1éch két qua quan sat. Nhiém sic thé s6 1 dugc xem nhu
nhiém séc thé chira nhiéu gen tng ctr vién cho tinh trang lién quan dén hién tuong chéng chiu.

Tinh chéng chiu lanh c6 rat nhiéu két qua & nudc ngoai duoc cong bd duogc tong hop
trén co s& di truyén va chon giong, chua ¢ cong trinh cu thé tir Vién Liia DPBSCL.

Chung t6i hi vong quyén sach nay sé cung cap nhiing tu liéu can thiét cho sinh vién,
nghién ctru sinh, cdc nha nghién ctru quan tim dén nhiing linh vuc chong chiu bat loi do moi
truong, nhitng can bo ndng nghiép dang phuc vu trong linh vic chon tao gidng cay trong.

Kinh mong ban doc thong cam nhiing thiéu sot trong qua trinh bién soan, in 4n va
dong gop v kién cho tac gia.
Chu bién
BUI CHI BUU
Vién truong
Vién Laa Dong Bang Song Ciru Long
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Chuong 1

GIOI THIEU TONG QUAT

UNG DUNG CONG NGHE SINH HQC TRONG CAI TIEN
GIONG CAY TRONG CHONG CHIU

PIEU KIEN BAT LOI CUA MOI TRUONG

Dién tich dat trong trot trén thé gidi chiém 10% trong tong s6 13 ti ha. Trong d6, 11,5
triéu ha dat dang dugc canh tac duoc xem nhu khong thuan loi cho néng nghiép (FAO 2002).
Hau hét dat trong trot duoc xép vao nhom dudi mirc toi hao cho cay trong. Bén canh nhimg
thiét hai do sau bénh gay ra, nguoi ta udc doan cé 70% tlem nang vé nang sut bi mat di do
diéu kién bt loi ciia moi truong, ngay ca trong nhing qudc gia co nén ndng nghiép phat trién
(FAO 2002)

Nhiing thiét hai do sau bénh gay ra duoc goi voi thuat ngtt "thiét hai c¢6 tinh chét sinh
hoc" (biotic stresses). Nhiing thiét hai do diéu kién bt lgi ciia moi truong, thi du nhu khé han,
ngdp ung, man, phén, nong, lanh, v.v.., dugc goi voi thuat nglr "thiét hai co6 tinh chét khong
phai sinh hoc (abiotic stresses)

Sy khan hiém vé nudc tudi phuc vu cho nong nghiép da duoc bao dong trong nhidu
h6i nghi khoa hoc cua thé giéi gan day. Do sy thay ddi khi quyén véi hiéu ung nha kinh, nhiét
d6 cuia khi quyén 4am dan 1én, bang tan & hai cuc s& tao su ngap lut & cac vung dat thap (nhu
dong bang song Ciru Long). Nhu vay, li lut va sy xAm nhap man s& trd thanh van dé 16n trong
nhiéu nim sau. Véi tam quan trong nhu vay, nguoi ta da hoach dinh mot tht ty uu tién trong
dau tu nghién ciru tinh chong chiu kho han va chéng chiu man trén toan thé gidi, trong linh
vuc cai tlen glong cay trong, sau do 1a tinh chéng chiu lanh, chéng chiu ngép ting, chong chiu
dat c6 van dé (acid, thiéu 1an, do doc sat, d6 doc nhom, thiéu kém, Mg, Mn va mot sd chét vi
lugng khac nhu Cu,...)

1-1. KHO HAN

Kho han s& 13 yéu t6 quan trong bac nhat anh hudng dén an toan luong thuc cua thé
gidi, va diéu nay da ting xay ra trong qia khur. Tai nguyén nu6e phuc vu cho nong nghiép
khong phai v6 tén, bén canh do la ap lyc déan s6 kém theo su phat trién do thi, su kién ay s&
lam gia tang nhu cau nudc phuc vu dan sinh va cho phat trién cong nghiép. Do do, sy khan
hlem nuéc phuc vu ndng nghiép 1a van dé dang duoc du bao rat cap thiét trén qui mo toan
cau. Hién nay, nudc phuc vu ndng nghiép chiém 70% ngudn nude phuc vu dan sinh cia toan
thé gi6i.

Mudn san xudt dugc 1 kg thoc, nguoi ta phai can 5000 lit nude. Nhidu quéc gia nhu
Ai Cap, Nhat Ban, Uc di cb gang céi tién nham néng cao hiu qua str dung nude, giam xudng
1,3 m’/ kg thoc. O Trung Qudc, cic nha chon glong dang thir nghiém m6 hinh cay lua canh
tac trén dat thoang khi, voi thuat ngir "aerobic rice", khong phai nhu céy lua ngap nudce truyén
thong Bo 1& laa s& phat trién nhu cdy trong can, v6i ché do tudi cai tién, nham tiét kiém nude
t6i da.

Han han dugc xem nhu mdt trong nhitng hau qua nghiém trong do su suy giam cua
ngudn nude. Do véy, ngudi ta dd qui dinh ngay 22 thang 3 hang nam la Ngay NudcThé Gidi.
Hién nay, mirc ddm bao nudc trung binh cho m(f)t nguoi trong mot ndm da giam tur 12.800 m’
/ ngudi vao nam 1990 xudng con 10.900 m’/ nguoi vao nam 2000 va c¢é kha nang chi con
khoang 8.500 m’ / ngudi vao nim 2020. Theo Hoi Nudc QuocTe (IWRA), tiéu chuan cong
nhan qudc gia co muc bao dam nudc cho mot nguoi < 4000 m’ / nam, duge xem nhu thiéu
nuée, va < 2000 m® / nim, thudc loai hiém nude. Két qua danh gia cia chwong trinh KC12 &



Viét Nam cho thay: tong lugng nudc can ding ca nim cta nudc ta chiém 8,8% tong luong
dong chay, nam 1999, tang 1én 12,5% trong nam 2000, va dugc du bao sé ting 16,5% vao
nam 2010. Téng luong nude phuc vu tudi trong néng nghiép ciia Viét Nam: 41 km® nim
1985, tang lén 46,9 km® nam 1999, va 60 km® nam 2000. Luong nuéc can dung cho mua kho
s€ tang 1én 90 km® vao nam 2010, chiém 54% tong lwong nudc co thé cung cap. Xét trén qui
mo toan cau, nhiét do trai dat nong 1én s& c6 kha ning lam mat 1/3 ngudn nudc dang su dung
ctia thé gidi trong 20 nam t6i, nhu du bao cia Lién Hop Qudc. Khung hoang thiéu nudc trén
thé gio61 hién nay dugc nhén dinh khong chi do nude qia it so vo1 nhu cau ma con do quan ly
nguon nude qaa kém. Hang nam c6 2,2 triéu ngudi chét do cc cin bénh lién quan ¢ dén ngudn
nude 6 nhiém va diéu kién vé sinh kém, v6i 12.000 km® nude sach hién bi 6 nhiém nghiém
trong. Do do, tir nam 2000 trg di, cac du an qudc té vé ndng nghiép thudc hé théng CGIAR da
nhan manh dén giéng cdy trong chdng chiu kho han, nudc sach cho nong thén, do thi, xem
nhiing ndi dung nay la mét vu tién dac biét.

‘ Cac trung tam nghién ctru trén thé gioi dugc FAO phéan cong phu trach nhiing ciy
trong lién quan dén chong chiu kho han la:

e [ITA phu trach nghién ctru dau cowpea & Sahel, dau tuong va ngd ¢ Dry Savana

e ICRISAT phu trach nghién ctru cao luwong, k€, dau chickpea, dau phung va dau pigeon
pea & An B¢ va Sahel

e CIAT phu trach nghién ctru cac loai ddu ¢ Mexico, Trung My va Dong béc Brazil

e IRRI phu trach nghién ctru laa & Bangladesh, Pong An Do, Thai Lan va Indonesia

e CIP phu trach nghién ctru khoai tdy & Trung Qudc. An Do, Nam Phi, Kazakhstan,
Afghanistan

e CIMMYT phu trach nghién ciru lta mi & Trung A, Tay A, Béc Phi, cdy ngd ¢ ving
can Sahara

1-2. PAT MAN

Dat tréng trot bi anh hudéng man udc khoang 380 tricu ha, chiém 1/3 dét tréng trén
toan thé gidi. N6 thuong di kém theo hién twong dat kiém va ngap nuéc (Gale 2002). Trong
d6, 60 triéu ha 1a dit man do thity cip dua man 1én dat mat, nguoi ta thuong dung thuat ngir
"inland salinity". Hién tuong nay do thiéu nudc tudi, lam dat tré nén man hoa & Chau A,
Chau Phi va Nam M¥.

Céc trung tdm nghién ciru trén thé giéi dugc FAO phan cong phu trach nhiing cay
trong lién quan dén chong chiu mén la:

e IRRI phuy trach nghién ctu laa vung ven bién & Bangladesh, Orissa, Viét Nam,
Philippines, viing min trong dat lién & chau thd song Hang (An Do) va ving Dong béc
Thai Lan

e ICARDA phu trach nghién ctru lua ¢ Trung A

1-3. PAT ACID & PAT BAC MAU

Pit acid chlem 40% dién tich dat trong trot trén toan thé giGi, voi pH < 5, “trong do
yéu t6 han ché chii yéu cho cay trong 1a ham luong cao cua nhém va manganese. Van dé nay
déc biét quan trong tai Nam My (380 triéu ha), bao gom khu vuc chau thd séng Amazone.
Yéu t6 han ché do ham luong sit cao, gay doc cho cay dugc ghi nhan & Tay Phi. Pat phén &
Viét Nam va Thai Lan thudc nhom khac, rat dic biét, boi vi doc chat thudc hop chat sulfate
st, nhom, cong thém hién tuong thiéu lan, pH thép, va rat giau hitu co.

‘ Cac trung tam nghién ctru trén thé gioi dugc FAO phéan cong phu trach nhiing ciy
trong lién quan dén chong chiu dat acid va bac mau la:
e IITA phu trach nghién ctru dau cowpea, ddu tuong & ving rimg am udt
e CIAT phu trach nghién ctru cac loai dau ¢ Chau Phi, Chau Phi La Tinh



e [RRI phu trach nghién ctru lua ¢ Bangladesh, Indonesia, Philippines
e CIMMYT phu trach nghién ctru ngd & Chau My La Tinh, Pong Nam A va Chéu Phi,
phu trach nghién ctru 1ta mi 6 CWANA

1-4. NHIET PQ LANH & NHIET PQ NONG

Nhiét d6 qua néng hodc qia lanh s& lam han ché tiém nang phat trién cia cdy trong.
Hién nay, 70% vung dat trong khoai tay cua thé gidi c6 kha ning bi rai ro do nhiét do lanh.
Cay lua trong & Han Qudc, Nepal thuong bi thiét hai do lanh

Céc trung tim nghién ctru trén thé giéi dugc FAO phan cong phu trach nhiing ciy
trong lién quan dén chong chiu nhié¢t do bat thuan la:

e CIP phu trach nghién ctru khoai tay chiu lanh & Andes, chiu néng & Nam A
e [CARDA phu trach nghién ctru lia mach, déu chickpea, cdy gai chiu lanh
e IITA phu trach nghién ctru ddu cowpea chiu néong ¢ Sahel

1-5. BAN PO GEN & SU PHAT TRIEN MARKER PHUC VU PHAN TiCH DI
TRUYEN

Ban d6 gen 1a yéu cau trudc hét cho phan tich di truyén tinh trang chéng chiu cac thiét
hai khong pha1 s1nh hoc, dong thdi né ciing 12 tiéu chuan trong chon giéng cdy trong hién dai.
Nhém Tu Véan vé Nghién Ctru Nong Nghiép Quoc Té (CGIAR) cia FAO di chi dao cac
Vién, Trung Tam tryc thudc, hoan thanh cac ban dd ¢ muc d6 phan tir 601 vo1 nhimg loai cay
trong chinh. Trong do, c6 nhirng cong trinh mang tinh chat hop tac qudc té rat rong nhu: ban
do gen cay lua, lta mi, khoai tay co thé dugc st dung phd bién. Nhimng ban do cin ban ddi véi
cay trong ¢6 mirc do pho bién thap cing dugc xem xét, va duge sy phan cong cua CGIAR,
tuy rang ching c6 tinh chat qudc té hoa rat thip. Chi con mot vai loai chua duoc xay dung
ban d6. Ban do di truyén (genetic map) con dugc hiéu nhu ban dd lién két (linkage map) gitra
marker va gen muc tiéu. Bén canh d6, ngudi ta da thyc hién nhitng hop phan quan trong dé
xdy dung ban d6 vat 1y (physical map) ctia nhimg gen ndy. Ky thuat xdy dung ban d6 ddi vai
tinh trang s luong (QTL) thuong co rat it thong tin vé sy kiém soat cua gen, boi vi n6 dua
trén nhitng gia dinh c6 tinh chat toan hoc. Nhung né vo cung quan trong, vi hau nhu cic tinh
trang chéng chiu véi "stress" déu yéu cau "QTL mapping". Nguoi ta can phai quét tur dau dén
cubi bd genome voi nhitng marker bao phi toan bd cac nhidm sic thé, vi mat do trung binh
10cM giita 2 marker. Thong qua do, nguoi ta xac dinh nhiing khu vuc gia dinh c6 chura cac
gen diéu khién tinh trang s6 lugng ma ta dang nghién ctru. Nguoi ta phai dya trén co s¢ bién
dong cua tinh trang két hop véi sy thay doi ciia marker twong tng. Mat d marker cang day
dic, cang tot cho su gia dinh, v6i mirc d6 chinh xac cao, trén mot quan thé con lai nao do
dang dugc sir dung dé phan tich di truyén. Nhitng vi tri dugce xac dinh nhu vay vo cliing can
thiét cho chuong trinh chon giéng nho marker (MAS = marker-aided selection) dbi véi tinh
trang chong chiu, va rat can thiét cho k¥ thuat cloning trén co s ban d6 di truyén (map-based
cloning) cta nhimg gen thudc vé QTL

Nhirng marker dugc Gmg dung trong chon gidng cay trong phai lién két chat voi gen
muc tiéu, trén co sé ban d6 di truyén phan tir. Hién nay, marker c6 hiéu qua dang tin cdy la
"microsatellite" viét tit SSR. Nguoi ta dang chuan bi dua vao st dung rong rdi marker SNP
trong vai nam t6i (chit SNP dugc viét tit tir thut ngit "single nucleotide polymorphisms" =
céc da hinh nucleotide don). Di v6i cdy lua, thudn lgi 16n nhit trong ing dung marker 13 ban
dd genome cua né di co ban duoc giai md, marker khong con 1a vin dé. Theo cong trinh cua
Goff va 30 tac gia khac trong nam 2002, chudi ky tu cia SSR va SNP hién dugc thiét ké wde
khoang 40.000 marker, ké ca nhiing phéan tir mat doan, hay xen doan. Pay 1a nhimg chudi ma
dong nhat & mirc d6 1%, mat do 24 / mdi gen (Gale 2002)

1-6. CO CHE SINH LY HQOC VA DI TRUYEN HQC POI VOI HIEN TUQNG CHONG
CHIU STRESS



Co ché sinh 1y giai thich hién twong dap ung ciia cdy trong ddi voi stress, va nham
muc dich cai tién ciu trac, hoat dong sinh 1y, sinh hoa cta cay, gitp ciy thoat khoi, hodc ne
tranh, hodc chong chiu sy thiét hai do stress gay ra. C6 hai phuong phap lién quan dén cai tién
gidng cdy trong chong chiu stress:

(1) Phuong phdp dua trén kinh nghiém (empirical approach) dugc bat dau tir viéc khai
thac bién di di truyén, két hop voi ngudn vat liéu cung cap gen chong chiu tét nhét cia
gidng cay trdng, hodc cia loai hoang dai. Ngudn vat lidu 1y tuong nhat d6i véi tinh
trang chdng chiu duoc phan 18p va xem xét gen diéu khién tinh chdng chiu thong qua
phan tich QTL dbi voi quan thé dong con lai dang phan ly, trén hai kiéu hinh chong
chiu cao va chéng chiu thip. Mic du co che sinh 1y van dugc xem la co che chinh
dugc uu tién nghién ctru, nhung sy di truyen tinh trang chéng chiu nay dén gibng cay
trong mai 1a mot tién trinh vo cing can thiét, vdi yéu cau chon loc khat khe va tich Iy
nhiing alen c6 loi

(2) Phuong phap lai tao gidng c6 kiéu hinh 1y tuong (ideotype breeding approach), trong
do dac dlem Ve hinh thai hoc va sinh 1y hoc déu phai co kha nang tham gia vao muc
tiéu cai tién glong trong diéu kién bi stress. Gen muc tiéu tir giong cay trong va tir loai
hoang dai déu dugc quan tam khai thac, dé chuyén né vao gidng cdy trong méi.

Khi thye hién hai phuong phép nay, nguoi ta ¢o phai sir dung nhimg ky thuat lai, ky
thuat chong gen khang nhd marker phan tir, nham xac dinh nhiing alen c6 loi.

Truong hop stress 1a kho han, man va lanh, nhimg hién tuong nay co chirc ning vé
sinh ly thuc vat lién quan voi nhau, trén co s¢ diéu tiét ap suat tham thau cua té bao. Nhiéu
chién lugc nghién clru nham cai tlen tinh chong chiu nay mang tinh chat da tmg dung. Chung
bao gom hién tuong diéu tiét ap suat tham thau o ré, 14, nham duy tri nudc, loai bo cac yéu t6
rao can co tinh chat ky nudc (hydrophobic barriers) trong 1 va 14, cai tién sy thong thuong
mach dan, nham thuc day sy di chuyén nuéc trong cay. Nhitng co ché tranh né (avoidance),
thoat (escape), va chong chiu (tolerance) c6 nét rat gidng nhau d6i voi kho han, médn va lanh.
Thi du nhu cai tién tinh trang rat ngin thoi gian tir gieo dén trd, tinh trang ré phat trién moc
sau hon trong dat, tinh trang nhay cam trong phan tmg co nguyén sinh cua té bao khi gip
stress.

Di truyén tinh chong chiu d6i vdi stress khong phai sinh hoc thuong duogc kiém soat
boi da gen va rat phic tap, cac gen kiém soat tinh chong chiu c¢6 thé tring lip nhau ddi voi
nhimg stress khac nhau. Trong genome cua lua mi va lia mach, nguoi ta nhan thay cac anh
huong di truyen kiém soat sy dap ung cua cay dbi v6i kho han, min va lanh ndm trén cing
ban d6 di truyén nhiém sac thé twong duwong. C6 it nhat 10 QTL dugc tim thdy ddi véi tung
tinh trang chong chiu ndy va chung nam chong 1én nhau tai mot sé ving cia nhiém sic thé.

Truong hop sir dung "phuong phap dua trén kinh nghiém" d6i véi tinh trang chdng
chiu d6 doc nhom, nguoi ta ghi nhan ky thuat thanh loc nhom thuong chi cai tién su phat trién
cta ré va chdi trong moi truong dinh dudng Yoshida c¢6 chira Al, & diéu kién pH thap, va do
1a mot hién tuwong di truyén rat phtc tap. Nhimg gen klem soat tinh trang chong chiu nay
thuong tp trung tai mot locus c6 gia tri dong gop vao tan suat blen di di truyén cao nhat.
Nhiing két qua nhu vy xac dinh hudéng vu tién cia MAS (chon giéng nho marker phén tir),
v6i su co 1ap gen c6 tinh chat quyét dinh (key gene) théng qua c4 hai bién phéap hd tro, do 1a
"ky thuét cloning" va "san xuat cac dong déng gen" (Gale 2002). Sy c6 1ap gen (gene
isolation) va kién thie vé chudi ma cua gen ¢ thé dugc xem 14 nhitng budc phat trién c¢6 tinh
chat quyét dinh 1am rd thém co ché di truyén tinh chng chiu nay.

Khong phai tit ca cac tinh trang chong chiu stress do da gen diéu khién. Mot vai tinh
trang chéng chiu véi stress duoc thé hién do sy diéu khién cia gen chu lyc. Thi du nhu tinh
trang chong chiu ngap cua cdy lia & ving Pong Nam A, noi c6 dién tich canh tic bi anh
hudng cua 1 Iut 1 25 triéu ha, do 1ii dén bat ngd 1am ciy lua bi ngap hoan toan (7 dén 10



ngay), gen diéu khién Sub! dinh vi tai mot locus gitip cho cdy lta chéng chiu dugc ngap va
phuc hoi binh thuong

Kha ning cta cac loai hoang dai c6 quan hé gan vdi cay trong dugc danh gia rat cao,
trong chién luge du nhap gen muc tiéu tir loai hoang dai vao loai cdy trong, nham gia ting
tinh chong chiu mot cach c6 hiéu qua. Gen chdng chiu man dugc ghi nhén tr mot loai hoang
dai Porteresia coarctata cia An Do, Sri Lanka co the chuyén vao Ita trong. Gen chdng chiu
man cua Thinopyrum bessabaricum giap né phat trién trong diéu kién man 250 mM NaCl, co
thé dugc str dung trong chuong trinh cai tién cay lta mi. Doi véi tinh trang chng chiu do6 do
nhom, loai ¢o 10ng tay, Brachiaria decumbens, thuc vung nhiét doi, duge xem la ngudn vt
liéu trong chuong trinh cai tién gidng lta mi 6n d6i, gidng ngd on d6i (Gale 2002). Chién
lwgce cai tién gidng nhu vay c6 tén 1a "crop replacement"”.

1-7. TIEN PQ CAI TIEN GIONG CHONG CHIU (chim nhung khi thi)

Hién nay, tién do cai tién gidong chong chiu d6i vai stress rat cham boi chung ta chua
¢ su hop tac nghién ciru mot cach hiéu qua gitra nha sinh 1y thuc vat, sinh hoa va nha di
truyén. Mot vai tién bd duoc ghi nhan trong cai tién glong chong chiu (tolerance) hodc tranh
né (avoidance) kho han, man, d6 doc nhéom. Nhimng hiéu biét vé co ché chong chiu cho timg
d6i tuong con qua han ché.

Nhimng giong cdy trong dugc cac co quan thudc hé théng CGIAR quan tdm dau tu
nghién ciru va phat trién:

e Gibng ngd nhiét d6i chéng chiu dat acid: Corpoica H-108, H-111 phat trién tai
Colombia, gidng Pool 25 tai Brazil, gibng ZM421, 521 va 621 vira dugc cong nhan
cho phat trién tai Nam Phi, n6 con chdng chiu hién tugng dat nghéo N va kho han giita
vu trong. Céc giéng nay do CYMMIT lai tao va hop tac véi cac dia phuong néi trén

e Gidng lua chéng chiu man PSBRc 84, 86 va 88 phat trién tai Bangladesh, trong d6
PSBRc 88 c6 pham chit gao tot. Gidng lta nay do IRRI lai tao va hop tac véi cac
qudc gia trong mang ludi

. Giéng chudi chéng chiu han FHIA 01 do INIBAP lai tao va chon loc, hién phat trién
tai Honduras, Tanzania va 50 qudc gia khac

e Gidng khoai tay chdng chiu nong Unica phat trién tai Peru do CIP lai tao va chon loc

Tién do cai tién giéng cay trong phuc vu myc tiéu chéng chiu nay hién gip tré ngai do
tinh trang nang sudt cao va tinh trang chdng chiu c6 kha ning tuong hop thap. Nang suét cao
trong diéu kién bi stress cing khong tuong hop voi nang suat cao trong diéu kién binh
thuong. Piéu nay cho thay can c6 mot chuong trinh cai tién gidng doc lap nham tao ra nhiing
giong co yéu cau dac biét, 601 v4i timg loai stress riéng biét. Chung ta van chua hiéu 13: liu
c6 su dbi khang giita nang sudt va tinh chong chiu hay khong? Gen diéu khién ning suét cao
trong diéu kién bi stress va trong diéu kién binh thuong cung mot nhom nhur nhau. Nhung su
tuong tac gilra kleu gen va méi truong (GxE) van con la diéu chua dugc hiéu mot cach day
du. Vi su phat trién cia cong ngh¢ sinh hoc, dac biét la ky thuat di truyén, nguoi ta dang uu
tién nghién ctru giéng chong chiu kho han va chdng chiu man, véi qui moé hop tac qudc té rat
tich cuc.

1-8. KYTHUAT THANH LQC CO TiNH KHA THI VOI QUI MO LON

Viéc danh gia kiéu hinh (phenotyping) cac dong con lai ddi véi cac stress doi hoi
chung ta khong nging hoan thién cac ky thuat thanh loc ré tién, chinh xac, dé ung dung khi
thuc hién v6i s6 lugng 16n cua con lai.

Thanh loc ngoai déng rugng thuong gap nhiing van dé phat sinh do cac yéu t6 moi
truong ma ching ta chua kiém so4t duoc, ching co thé anh _huong lam sai léch két qua thanh
loc. Mudn khac phuc han ché nay, nguoi ta cb ging cai tién phuong phap bd tri thi nghiém
d6i véi ting van dé stress khac nhau



Thanh loc trong phong thi nghiém hodc trong nha ludi voi cac yéu td tham gia thong
nhit, c6 kiém soat, thuong bi han ché do qui mé bé, va rat ton kém. Hon nita co ché chéng
chiu in vitro va co ché chéng chiu ngoai ddng thuong khong thdng nhét, thi du nhu tinh chéng
chiu man, tinh chéng chiu kh6 han. Truong hqp thanh loc Véi do doc do sit trong dat pheén,
chung ta rit kho kiém soat sy chuyén d6i tir Fe™ sang Fe™™ trong moi truong dinh dudng.
Truong hop thanh loc tinh trang chong chiu ngép hoan toan, chiing ta phai kiém soat do duc
clia nudc sao cho gan gidng nhu diéu kién ngoai dong. Trudng hop thi nghiém tinh trang
chong chiu sy thiéu lan, phuong phap bb tri thi nghiém phai giai quyét duoc hai van dé: (1) co
ché phat trlen trong diéu kién dat c6 ham luong lan & ngudng thap, co thé nhitng gidng nghién
ctru phat trién t6t trong diéu kién nay, nhung khong chong chiu sy thiéu 1an, (2) co ché phat
trién trong diéu kién thiéu lan thuc su.

Ung dung cong nghé sinh hoc, nguoi ta dé xudt phuong phap danh gia kiéu gen
(genotyping), voi su trg' gitip cia marker phén tir dé thanh loc con lai ¢6 gen chong chiu voi
stress muc tiéu. Marker SSR hién duoc khuyén cao vi hiéu qua cao, déng tin cdy, s6 luong
marker 16n. Véan dé tré ngai 16n nhat cua tinh chdng chiu véi stress 1a da gen diéu khién véi
nhimng gia dinh QTL. Vi vay, cong viéc "fine mapping" phai duoc thyc lién lién tuc nhim xac
dinh marker dang tin cdy nhat cho chién luoc MAS (marker-assisted selection) trén co s&
phan tich véi qu;“m thé hoi giao cai tién cua vat liéu bd me da duge chon loc cén than.

1-9. GENOME HQC - NGANH HQC DI TRUYEN MOI

Tir nam 1998, ngudi ta bit dau 1am quen véi thut ngir "Genomics" (genome hoc)
thong qua chuong trinh nghién ctru vé genome cia ngudi. Trong thuc vat, genome cua ciy
Arabidopsis thaliana d3 dugc gidi ma co ban vao nam 2000. Genome cdy lta da dugc cong
bd giai ma trong nam 2001 va hoan thién trong nim 2002 cua nhém nghién ctru Bic Kinh
(Trung Qudc) va Tsukuba (Nhat Ban) cung véi nhiing thong bao dang chi y cia Syngenta va
Monsanto. Kha nang genome cua cdy ngd s¢ 1a muc tiéu tiép theo dugc giai ma, it nhat 1a tai
céc vung trén nhiém thé tap hop cao cic gen (gene-rich regions) ctia bd genome. Cong nghé
bao trum toan bd hoat dong ciia nganh genome hoc 1a: (1) doc chudi ma DNA ty dong, voi
kha nang doc cua may la 2 tri¢u cap base mot ngay, voi sé kénh mao dan tir 16, dén hon 98
kénh, va n6 dang duoc tiép tuc cai tién vdi tdc d6 phat trién cuc nhanh (2) microarray va chip
sinh hoc DNA, trong d6 10.000 gen c6 thé dugc "scan" trong cung mot 1an xem xét, cac may
danh gia kiéu gen tu dong c6 kha ning xét nghiém 10.000 diém chan doan DNA trong mot
ngdy. Thuc véy, kha ning kiém tra toan bd genome ddi v6i nhitng marker di truyén, hodc sy
thé hién gen trén timg chip don 18 1a hién thyc trong mot twong lai rat gan. K§ thuat chuyén
nap gen s¢ don gian va dé dang hon nho cac tién bo méi trong cong nghe sinh hoc, qua do,
viéc cai bién di truyén trd nén hiéu qua hon d6i v6i muc tiéu cai tién gidng cy trong, & goc
d6 cong nghé c6 lién quan dén "genomics".

1-10. HIEN TUQNG SYNTENY & GENOMICS CO TiNH CHAT SO SANH

Trong cudi thap ky 1990, mot su kién khoa hoc quan trong rat dang ghi nhé dé 1a
kham pha thanh phéan cia gen, vi tri thir tu cia gen dugc ghi nhan c6 quan hé rat chit giita cac
loai thuc vat khac nhau. Do 1a hién twong "synteny". Thuét ngit "synteny" c6 ngudn goc tir
chitr Hi Lap, trong d6 "syn" c6 nghia 1a quan hé v6i nhau, "taenia" c6 nghia la dai bang
(ribbon)

Thuét ngtr ndy dugc dung trong di truyén dé am chi sy hién dién cua hai hodc nhiéu
hon hai loci trén ciing mot nhiém sic thé. Nguoi ta con sir dung thuét ngir 1p ban d6 so sanh
(comparative mapping) va xac dinh gen trén co s "gen phat trién dong dang" (homeology-
based gene isolation) dé minh hoa hién tuong synteny c6 trong tu nhién (McCouch 2001).
Khai niém "synteny" dugc mé rong trén khai niém dong dang cta nhiém sic thé twong dong.
Nghién ctru trén ho Solanacea, Bonierbale va ctv. (1998) di ching minh ring cDNA markers
trén 12 nhiém sac thé cta ca chua va khoai tdy c6 tinh chat dong tuyén (collinear), chiing chi
khac nhau ¢ 5 ddo doan khong & vi tri trung tam, trong khi do, cdy 6t co mot sy sap xép twong



dong nhung to 16n hon hai genome nay. Trong ho Graminae, ngudi ta nhan thiy chung cé
mtrc do phat trién c6 thé duge danh gia cao nhét vé hién tugng synteny, bdi vi sy théo hién rat
1 rang cua cdc loai trong ho. Hau hét cac gen trong ho c6 chirc nang duge biét hay chua duoc
biét déu c6 nhitng mat mi protein tuong tng V01 cac gen cua chu01 ma cdy lua. Ban do
genome cua nhiing loai thudc ho Graminae bao gdm nhiing cdy mé cdc c6 thé dugc ndi véi
nhau thanh tryc duong thang cac gen muc tiéu dinh vi trén genome (v6i do 16n khac nhau,
theo vong tron dong tam) (hinh I-1). Néu mot gen ciia mot loai duoc biét vé chuc ning, nguoi
ta ¢6 thé du doan trén tit ca nhitng loai con lai. Theo hinh I-1, cay lua c6 genome nho nhét,
thé hién vong tron ¢ trung tim.
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Hinh I-1: Dinh vi cc gen c¢6 quan hé giita cac loai khac nhau bao gom laa (rice), ké dudi chon
(foxtail millet), cao lwong (sorghum), ké hat ngoc (pearl millet), ng6é (maize), nhom loa mi
(Triticeae) theo nghién ctru cia Gale va Devos (2002). Gen waxy :amylose thap, lam tinh bt
d&o, dinh, photoperiod sensitivity: cam quang, liguleless : khong co tai 14, shattering: dé rung
hat, d4-dwarfing: gen lun d4, Ga-ins dwarfing: gen Iun khong man cam véi gibberellin.
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Hinh I-2.: Thanh phan gen va vi tri thir tur gen dugc bao ton giira hai cdy lta va cdy
lia mach. Md&t gen dugc nhan thanh do6i trong mét cia hai genome. Gen cua lua
mach véi kich thude genome 16n hon lta nuéc, dinh vi rai rac véi nhitng doan phan
tu 1ap lai kha 16m (Dubcovsky va ctv. 2001)



Chure nang clia gen trong diéu khién tinh trang nao d6 c6 thé dugc du doan trong tat ca cac
cdy thuoc nhom mé cde. Su tuong dong giita cac genome nhu vy qui két nhitng gen lai voi
nhau trong mot gi6i han c6 thé biét dugc. Hinh I-2 cho thdy cac ving co tinh chat lién gen
(intergenic) rat khac nhau giita hai loai c6 quan hé rat gan nhau, va rat khac nhau vé kich
thudc genome

Chinh nho hién tuong synteny, viéc ing dung nhitng cong cu chinh cuia genomics trd
nén thuan tién hon, tir két qua phén tich genome cua cdy laa, ngudi ta c6 thé tmg dung truc
tiép trong phan tich di truyén genome cua loa mi, lda mach, k&, cao luong, va ngd. Ban d6 so
sanh thé hé mot da dugc cong bd dbi véi cay lua va tt ca nhimng genome gidng nhu vay (Gale
2002). Mot b suu tap cac phén tir "probe” dong vai tro neo c6 s6 ban sao cDNA thip (anchor
probes) da duogc sir dung dé lam ra ban d6 c6 tinh chét so sanh trong cac loai khac nhau (# 7
loai) cia ho Hoa Béan. Cac ving c6 gen xép theo thtr ty dugc bao ton c¢o tinh chét vi tri twong
g véi kiéu hinh thé hién ra bén ngoai da dugc tu liéu hoa mot cach h¢ thong, thong qua sy
dong gop cua cac phan tr "mutant” va nhitng QTL. Tuy nhién, c6 rat nhiéu trudong hop ngoai
1¢ thi du nhu marker lién két khong duogc thay trén ban dd ¢ vi tri du doan gitra hai duong
thang xac dinh ving muc tiéu, va dit ra cho ching ta nhiéu cau hoi chua giai thich duoc.
Kilian va ctv. (1997) 1an dau tién da ¢ gang "clone" modt gen trong mot lodi cy trong trén co
sO thong tin vé chudi ma va thong tin ¢6 tinh chat vi tri (positional) (thuat ngit chuyén mén
goi d6 la "microsynteny"), hién nay ngudi ta sir dung thudt ngi¥ "ving dong dang"
(homeologue region) ciia mot genus khac voi genus dang nghién ctru. Cho du cac doan tuong
img cua nhiém thé _cdy lua mach (Hordeum vulgare) va cay lua (Oryza sativa) thé hién kha rd
nét vé tinh cht dong dang tai vung ma gen khang bénh ri sat cua lua mach Rpg! dinh vi,
nhung gen muc tiéu nay khong hé duoc tim thdy ¢ vung dy doan trén genome ciy lta
(McCouch 1997). Chuong 5 minh hoa hién twong synteny trong nghién ctru giong laa chong
chiu d6 doc nhom

1-11. UNG DUNG GENOMICS TRONG CAI TIEN GIONG CAY TRONG CHONG
CHIU VOI STRESS

1-11-1. Thur vién DNA (DNA library)

Nham dap tng muc tiéu tmg dung genomics trong cai tién gidng cdy trong chéng chiu
v6i stress khong phai sinh hoc, nguoi ta rat quan tam dén kha nang khai thac hién tuong
“synteny” va genomics cé tinh chat so sanh, hon 1a ndi dung dé ra cac _gidi phap trén co s6
thiét ké chuong trinh lai tao v@i database kha phong phi (modelling) glong nhu chuong trinh
loa dang hinh méi ¢6 nang suat vuot tran, boi vi co che chéng chiu van chua dugc hiéu rd
rang. Nhu vy, ngudi ta rat can c6 mot co s¢ vat chat vé genome mot cach cin ban va day du.
Do 1a thu vién cac DNA clone. Yéu cau tdi thiéu phai c6 1a (1) ban d6 lién két gen ¢ mirc do
phan tir trén timg nhiém sic thé, (2) mot thu vién DNA du 16n, (3) mot hé thong chuyén nap
¢ kha nang mang mot s6 lwong 16n gen muyc tiéu chuyén vao cac cay duoc cai bién vé di
truyén. Ban do phai dap tng diéu kién phu kin trén nhidm thé voi 2-3 ¢cM giita hai marker ké
can, va mot sb luong lon cac loci mang tinh chat “neo” (anchor). Ban dd RFLP, EST, SSR,
SNP s& cung cap cho ching ta nhiing so sanh vé két qua ap dung dé chung ta lya chon. Thu
vién DNA s& c6 thé cho hiéu qua t6t hon gip doi néu d6 1a thu vién BAC voi kich thudce
DNA gin vao vecto 16n hon 100 kb (Gale 2002).

Ngudi ta con du tinh sé khai thac bo suu tip EST (nhiing chudi ky tu ciia gen da dugc
chuyén m3), mot ban d6 so sanh, vd mdt quan thé co tén goi chuyén mén la “knockout
populations”. Nhitng EST thuong la nhitng suu tap tir cdc mo thuc vat bi stress, hodc chua bi
stress. P61 v6i ban d6 co tinh chat so sanh, ngudi ta sé sdp xép nhimg nhidm sic thé cé tinh
chat dong dang theo mot “model” chuyén biét nao d6. Déi voi quan thé “knockout”, ngudi ta
s€ tao ra thong qua thu vién DNA dot bién, hay thu vién DNA bi mét doan, trong d6 cac gen
nhu vay trd nén khong binh thudng mot cach ngiu nhién. Hién nay, ngudi ta nghién ciru T-



DNA duogc danh du, hay transposon dugc danh dau (Buru 2002), két qua dugc minh hoa
trong truong hop cay lua va cay Arabidopsis thaliana.

Linh vuc genomics cia cdy lua, lua mi va cdy ng6 hién rat phong phu. Bén canh do,
CGIAR cling khuyén khich phat trién nghién ctru genome cua cay ké, cao luong, dau do,
khoai mi

1-11-2. Ky thudt cloning cdc gen

C6 nhiéu cach dé clone nhitng gen muc tiéu, tuy nhién, ching ta phai nhé rang néu
moi hoat dong xac dinh mot vi tri nao do trén ban dd cia mot gen muc tiéu diéu khién tinh
chdng chiu stress, nhung chiing ta chua ghi nhan mot chtc ning cu thé cta no, thi tién trinh
phan l4p gen tng cir vién nay sé gip trd ngai, su thé hién gen trong mot diéu kién nhét dinh s&
khong duoc hiéu rd (nhét 1 twong tac cta tinh trang chong chiu v6i moi truong). Chién lugc
nghién ctru “map-based cloning” déa dugc dé xuat. Nguoi ta Xep hang cdy trong theo quan hé
huyét thong va xac dinh nhitng ban dd c6 tinh chat “kiéu mau” (model maps) chira dung cac
gen tng ctr vién dinh vi trong khu vuc dy doan, trén co so phan tich QTL. Véi tan suat
khoang 30 gen trén mot don vi ban dd cua cay lua, nguoi ta s€ co thé dinh vi mot cach chi tiét
hon nhitng QTL, ma nhitng sang loc nhu vay lam cho QTL dugc xem xét nhu nhitng gen chu
luc trong di truyén Mendel. Do d6, c6 mét thudt nglr mdi dung dé dién ta su kién nay dugc
goi 1a “Mendelisation”, trong mot quan thé phan ly rat 16n. Nhitng “BAC contig” chong lap
nhau tao ra series cua nhung clone. Thong qua ban d6 vat Iy va thong qua chudi ky tu co tinh
chét “model”, céc series ciia clone mong mudn c6 thé duogc tao ra.

Mot ky thuat moi vé “map- -based cloning” dugc phat trién gan day, d6 la ky thuat
“deletion tilling”. K¥ thuat nay bao gdm: (1) tao ra so luong phan tir bi mét doan, trong d6 c6
gen muyc tiéu, (2) str dung doan phan tir chong 1ap tdi thiéu dé xac dinh gen tmg cir vién trong
khi mé phong (truong hop genome lua mi). Phuong phap nay co thuan loi 1a khong can bién
di ctia gen muc tiéu hodc vung ké cin cua n6. Hién nay CGIAR rét chi y dén viéc tmg dung
cua ky thuat “tilling”

1-11-3. Microarray

Nhitng gen tng ctr vién ciing c6 thé duge thé hién trong k¥ thuét phan tich microarray.
Nhiing gen nhay cam véi stress, su thé hién gen xay ra khi bi stress, tr6 nén rat 1y tudng cho
nghién ctru microarray. Thi nghiém c6 tinh chat dién hinh vé array ciia EST v6i RNA duoc ly
trich trong mé cay bi t6n thuong do stress, va mo ciy khong bi stress, di dugc thiét ké dé tim
hiéu vé hiéu qua ctia phan tich microarray. Nguoi ta du doan c6 khoang 25.000 gen trong
genome cay Arabidopsis va 50.000 gen trong genome cay lua s& dugc phat hién day du trong
mdt twong lai gan (Gale 2002). Microarray dwoc hinh thanh tir bd swu tap EST tir thu vién
cDNA, hodc cDNA dugc suu tap trén mo bi stress (do kho han, man, thiéu 1an, d6 doc nhom,
v.v...). Thi du trong ciy Ita, 10% gen sé& diéu tiét “up” hodc “down” trong vong 1 gid sau khi
ching bi xtr 1y trong mdi truong mén (Kawasaki va ctv. 2001).

Nguoi ta s& phat trién cong nghé tao cac "microarray” hay "gene chips" trong nghién
clru genome vé chtrc ning. Nhing chips sinh hoc nay rat hiru dung trong tuong lai gan dé tim
ra nhitng gen muc tiéu c6 tinh chat tmg cir vién (candidate genes) ddi voi timg tinh trang
mong muén. Day 1a bude dot pha co tinh chét lich su trong qua trinh phat trién nganh di
truyen phén tir cua loai ngudi. Nhiéu dong d6t bién mat doan, dong du nhap gen cho ning
suat cao, c6 thé trong & noi thiéu nu6e. Nhidu dong thé hién tinh chong chiu han va man rat
tot. Nhitng nghién ctru vé chirc nang nhu vay cho phép ching ta hiéu rd hon: 1am thé nao cay
laa c6 thé thich ing vdi cac stress, tim ra cac gen hitu ich cho cong tac lai tao gidng laa. Theo
Tién si Leung, c6 hon 100 gen giup ciy laa kiém soat tinh khdng bénh hai da dugc tim thay
dé tao ra giéng lua khang bénh tét hon. K thuat méi vé "microarray” bao gdm mét su tap
trung khoang 20.000 gen trén mot "slide". Nguoi ta con goi do 1a "chip" dong vai tro nhu mot
"sensor" dé tim ra nhiing thong tin di truyén can thiét. Phuong phap nay cho phép chiing ta c6



thé lai ciing mot lac vi rat nhidu "probe". "Probe" 1a nhitng chudi ky tu ctia cDNA, ¢6 ngudn
géc tir cac gen chdng chiu voi mirc do stress khac nhau. Phan tr mRNA d6i véi tinh trang
chong chlu stress nao do dugc chuyén ma nguoc thanh cDNA. Phén tir cDNA nay dugc dung
dé lai v6i "microarray", sau d6 ngudi ta xac dinh nhiing "clone" duong tinh. Théng qua nhiéu
giai doan phat trién, sau qua trinh binh thuong hoa, ngudi ta phai dam béo ring nhitng chudi
ky tu nay ddng nhét, san sang duoc xac dinh trén slide hodc trén mang. Chip sinh hoc nay c6
thé duoc dong hoic md khi cdy & dicu kién binh thudng hodc bi stress. Phuong phap nay
khong chi xac dinh gen mg cir vién ma con tim hiéu ca qua trinh thé hién gen trong diéu kién
bi stress

1-11-4. Quan thé “knockout”

Nguoi ta da thuc hién nhiéu qu:‘?ln thé khac nhau duoc danh dau boi transposon hodc
T-DNA dé phuc vu cho nghién ctru genome cay lba va cay Arabidopsis. Nhitng quan thé nhu
vy con duoc goi voi thuat ngir 1a “gene machines”. Nhilng may gen ndy voi hinh thirc di
truyén bi dao nguoc sé gitip chiing ta xac dinh bat cir mot gen nao do6 rat can cho muyc tiéu
nghién ctru, trén co sé gen bi dot bién xen doan, hodc gen nhay. Nhimng dong trong quan thé
“knockout” co thé dugc nghién cuau theo mot kiéu hinh c¢6 quan hé v6i chic ning cia gen
muc tiéu. G?m day, nguoi ta phat trién mot phuong phap mdi, d6 1a TILLING, thuat ngir nay
dugc viét tat tir chir “targeted induced local lesions in genomes”. Phuong phap TILLING gitip
chung ta tao ra nhiing “knockout” muc tiéu va tir d6 sang tao ra cac series co tinh chét alen
v6i nhau cua bat ctr gen nao d6 can nghién ctru. Nhitng quan thé TILLING hién da duogc
thanh 1ap dé phuc vu cho nghién ctru genome cay lta va ciy Arabidopsis.

Quan thé dot bién do héa chat hay phong xa cta cdy trong trd thanh mot yéu cau can
thiét trong nghién ctru di truyén trong twong lai. Nhitng dong chdng chiu véi stress nhu kho
han, man, nhiét 46 lanh, ngap ung déu co thé duge xac dinh. Thir thach trude mét ddi vai cac
nha khoa hoc 14 lién két kiéu hinh v6i gen mat doan, & d6 chudi ma di truyén cua gen tng ctr
vién duge xem nhu mbc khoi dong rat tot

1-11-5. Chuyén nap gen

K¥ thuat chuyén nap gen hién di tré nén thong dung cho hau hét cac loai cay trong,
nhung hiéu qua cua n6 van con 13 van dé can duoc tiép tuc nghién ctu cai tién. Dic biét déi
voi cay mot la mam, hiéu qua chuyén nap gen dat dugc kho hon so voi cdy hai 1a mam.
Nhimng cb gang dau tién s& 1a cong viéc kién trac alen cua gen muc tiéu gan vGi promoter co
chtrc nang kién tao, thi du CaMV35S trong qua trinh chuyén nap gen. Nhitng xét nghiém vé

“transgenic” dau tién sé la ndi dung bao gom kién trac ddy “antisense”, sao cho thong tin
dugc thé hién nhu mong mudn. Nhiing xét nghiém sau cung s& 1a xem xét kha nang cua
nhimg alen dic biét cua gen trong kién tric twong thich véi nhiing promoter thé hién chirc
nang hoat dong & mo, thi du mé ré, mé hat ¢ trong mét giai doan phat trién cuc trong nao do,
nham dat duoc yéu cau chong chiu stress theo muc tiéu dé ra tir ban dau.

Thiét ké theo mé hinh cdy mau

Genome cdy Arabidopsis thaliana c6 thé duge xem nhu md hinh cay lam miu (model
species) trong nghién ctru sinh hoc phan tir vé tinh chong chiu d6i véi stress khong phai sinh
hoc

Tinh trang chéng chiu lanh dugc diéu khién béi CBFI, mot “regulator” ctiia genome
cay Arabidopsis. Su thé hién gen CBFI lam kich hoat muc d6 hoat dong ctia hang loat cac
gen diéu khién tinh chong chiu lanh, bao vé cay chong lai sy thiét hai do gia lanh

Mot yéu td o tinh chét giai ma khac 1a DREBIA diéu tiét su thé hién hang loat cac
gen chdng chiu véi stress ¢ trong genome ciy Arabidopsis. Sy thé hién DREBIA 1am kich
hoat cac gen chéng chiu kho han, gen chéng chiu man va chéng chiu lanh. Khi DREBIA duogc
khoi dong bai CaMV 35S, sy phat trién binh thuong cua cay trong diéu kién khong co stress bi



dinh tré mot cach nghiém trong (Gale 2002), nhung khi n6 dugc dat trong moéi truong co
stress, tinh trang chong chiu s& dugc cai tién rat tot.

Thu thip qiiy gen - kj thudt “allele mining” va di truyén phéi hop

Viéc thu thap ngén hang gen, da dang nguon vat liéu co gen diéu khién tinh chdng
chiu véi stress 1a mot chién lugc 1au dai dé cai tién céy trong.

Nguoi ta rat chi ¥y mdt phuong phép c6 tén goi la khai thac mo alen (allele mining).
Phuong phap nay bao gom qua trinh thyc h1en PCR va doc chudi ky tw DNA (sequencing)
ctia hang loat cac gen dugc tim thay trong giéng ciy trong ban dia, trong cac loai hoang dai c¢6
quan hé huyét thdng gan gui. Bién di trong chudi mi c6 thé cho ching ta mot két qua tuwong
{mg v6i tinh chdng chiu stress ciia miu giéng, qua do, chung ta co thé xac nhan alen nao 1a t6t
nhat cho nhitng thi nghiém vé chuyén nap gen sau nay.

Nguoi ta ciing dang ¢ ging tiép can mot phuong phap duoc goi 1a “di truyén phdi
hop” (association genetics). D6 1a mot thuét ngir phét trién tir ndi dung thu thap qiiy gen ma
CGIAR nghi cac nha khoa hoc nén khai thac. Linh vuc méi ctia khoa hoc nay, trén co s&
thanh tuu di truyén hoc ctia con ngudi voi mirc do phén tich cao trong nhimg quan thé phan ly
v0 cung to lon, da khong cho phep chung ta thyc hién ndi dung nhu vay. Nguoi ta ben nghi
dén cac gen duoc ph01 hop v6i mot tinh trang nao do, nhimg gen nay dugc xdc dinh thong qua
tuong quan giita kiéu hinh véi nhiing alen chuyén biét 6 mirc do marker phén tir lién két chat
ché v&i gen. Trong thuc vat, d6 13 su thé hién tong quat ciia nhimg mau gidng duoc suu tap
trong ngan hang gen dbi v4i hién tuong bién di tai cac loci cua marker, phan bo rai rac trong
genome (danh gia kiéu gen). Nguoi ta phat trién ndi dung nay bang cach tim mdi tuong quan
giita nhitng kiéu gen trong diéu kién stress voi hién twong khong cén bang cua alen trong
genome (allele dis-equilibrium). Dy la mdt nganh khoa hoc tre trong linh vyc sinh hoc thuce
vat, ¢ tiém nang rat 16n dé kham pha ra cac gen moi

Nganh hoc méi vé sinh hoc phan tir ciia thyc vat dang bt ddu phat huy tac dung trong
linh vuc chon tao giéng cdy trong chong chiu v&i nhitng thiét hai khong phai sinh hoc.
Genome hoc c6 tinh chat so sanh 13 mot vi dy, no rit co trién vong dé phat trién nhanh hon
nira (Gale 2002).

Muc tiéu cua Nhom Tu Vén Ve Nghién Ciru Nong Nghiép Qudc Té (CGIAR) phai dat
la tao ra cac glong cay trong phat trién rong khap trén dat co kha nang trong trot, ning suat
cao ngay ca trén dat co van dé, ving khi hau bat thuan, dam bao yéu cau an toan luong thuyc,
dic biét cho ngudi nghéo trén toan thé gidi

Trong chuong trinh cai tién gidng cay trong, nguoi ta phan d4u ap dung nhing thanh
tyu moi nhat ciia khoa hoc, voi nhimg cong cu tot nhat dé giai quyét cac van dé khac nhau, d6
la:

e Gen mdi va gen cai tién trong trudng hop tinh chéng chiu véi stress khong phai sinh
hoc

e (Cong cuy cai tién gidng co hiéu qua cao trong khi dua cac gen nay vao glong ciy trong
moi, thi du phuong tién thanh loc glong t6t hon, marker phan tir lién két véi tinh trang
muc tiéu chit ch& hon, qui trinh chuyén nap gen hiéu qua hon

e Chién lugc cai tién gidng cdy trong dbi voi tinh chéng chiu nao dé phai duoc thé hién
trong chwong trinh trong diém qudc gia

e Kién thircc co ban vé sinh ly thuc vat, sinh hoa ddi véi co ché chéng chiu stress phai
dugc cai tién khong ngiing

1-12. PHAN TiCH QTL

Phan 16n nhiing tinh trang chdng chiu véi diéu kién bat 1gi do moi truong 14 tinh trang
di truyén so luong. Do d6, phéan tich nhiing loci cta tinh trang so lwong QTL (quantitative



trait locus-sd it, quantitative trait loci-sé nhiéu) da dugc phat trién v6i nhiéu mé hinh nham
dap rng yéu cau nghién ctru (Liu 1998)

Tinh trang s6 luong duoc dinh nghia mot cach kinh dién 1a tinh trang ¢ phan bb lién
tuc (continuous distribution), tinh trang nay dugc diéu khién béi nhiéu gen, mdi gen c6 mot
anh hudng nho d6i véi tinh trang muc tiéu.

Ban dd QTL bao gom kién triic ciia nhitng ban d6 genome va tim kiém méi quan hé
gitta tinh trang v6i nhiing marker da hinh, minh chung mét QTL dinh vi ké can nhitng
marker. Di truyén tinh trang sd luong rat phirc tap do véi tinh trang don gen trong di truyén
Mendel, boi vi n6 con chiu su tac dong rat manh ctia moi truong.

Danh sach nhiing tai liéu tham kha vé& ban d6 QTL hién nay kha phong phu, dic biét la
cong trinh cua
Lander va Schork (1994)
Lander va Zheng (1994)
Stuber va ctv. (1992)
Tanksley (1993)
Weller (1998)

Nhirng tac gia da s dung phep thu T (t-test), phwong trinh tuyén tinh, phuong trinh da
tuyén, phuong trinh phi tuyén tinh va phép thir cach quéng dé xay dyng mé hinh.

Thanh tyu ndi bac 12 phan mém MAPMARKER/QTL cua Lander va ctv (1987)
QTLSTAT cua Liu va Knapp (1992), QGENE cua Tanksley va Nelson (1996) da gitp cho
viéc nghién ctru phan tich QTL dugc dién gidi mot cach rd rang hon

Béng 1: Danh muc nhiing “computer software” lién quan dén phan tich va lap ban d6 QTL

Phan mém Nguon
MAPMARKER/QTL Lander va ctv. 1987, Lander & Bostein 1989
QTLSTAT Knapp va ctv. 1992

LINKAGE Terwilliger & Ott 1994

PGRI Liu 1998

QTL cartographer Basten, Weir va Zeng 1996

MAPQTL van Ooijen & Maliepard 1996

Map Manager QT Manly & Cudmore 1996

QGENE Tanksley & Nelson 1996, Nelson 1997

1-12-1. Nhirng md hinh vé di truyén s6 hrong
1-12-1-1. M6 hinh QTL don (single-QTL)

Mot trong nhitng muc tiéu cta ban dd QTL 1a tim kiém trong toan bd genome noi dinh
vi cua gen muc ti€u thong qua mot trac nghi¢m gid dinh d6i voi mot marker don hodc mot vi
tri nhat dinh, sau do6, nguoi ta s€ xay dung n6 mot model cé tinh chat “da QTL” (multiple

QTL)

Nhu vay, anh huong tinh cong (a) va anh hudng tinh troi (d) da dugc biéu thi trong
bang 2 trong md hinh quéan thé phan ly F,, va gia tri di truyén trong quén thé hoi giao, voi cac
anh huorng nhu sau: anh huong chinh, anh huong tuong tac 2 chiéu, 3 chiéu, 4 chiéu va turong
tac “i-way”. Cudi cing 1a anh huéng tong quat.



Bang 2: M6 hinh QTL don trong quan thé hoi giao (backcross) va Fs, nQQ, NQg, Va Ngq biéu thi
kiéu gen cua QQ, Qq, va qq

MO hinh Kiéu gen Gid tri Phuong sai

Hoi giao (Qq x QQ) QQ M1 o’
. ] Qq _ N 12 ¢’

Anh huong di truyén g=0,5 (11 - 12) o°(1/ngg + 1 /ngg)/4
F; QQ M1 o’
(QqxQq) Qq T o
R i qq i . K3 62

Anh huong tinh c0ng | 5= 0,5 (ui-p3) | *(1/ngo + 1 /ng)/ 4

Anh huong tinh 01| 4 = 0,5 (20 -y -p13) | 6°(1/ngq + 4ngq +
1/ngg)/ 4

1-12-1-2. M6 hinh “multiple-locus”

Mo hinh di truyén tinh trang sé luong duge dinh nghia theo sd gen, cac anh hudng ciia
gen, tan suat gen, tuong tac gilta cac gen, tuong tac gitra gen x moi truong.
Gia dinh c6 n gen diéu khién moét tinh trang s6 luong nao d6. Hay xem xét quan thé

F», nhitng anh huong di truyen co the xay ra: anh huong chinh, anh huong tuong tac 2 chiéu,
3 chiéu, 4 chiéu va twong tac “i-way”. Cubi cing 1a anh hudng tong quat.

Béng 3: Cac hé s0 thudc bién s6 dummy va anh huéng cua gen

Kiéu gen QTL Tan suét Cl C2 Anh huéng
AA fi 1 1/2 a+d/?2
Aa f 0 -172 -dn2
Aa /3 -1 1/2 -a+d/2

1-12-2. Phwong phap phan tich marker don (SMA = single marker analysis)

Ung dung nguyén tic trong phén tich lién két gen, chung ta c6 thé xac dinh cach thirc
cua tinh chat di truyén marker va vi tri ma n6 hién dién trong genome

e Gen diéu khién tinh trang s lugng c6 thé duoc 1ap ban do giéng nhu ban do di truyén
cua marker

e Khi nhitng marker phi trén mot doan khé 16n cta genome, no s& tao ra kha ning rat
t6t dé chung ta tim ra nhitng gen diéu khién tinh trang sb luong

e Néu cac gen va cac marker dong phan ly trong mot quan thé di truyén, twong quan lién
két gitra chiing c6 thé dugc phat hién
Phuong phap phan tich marker don 1a mét budc khoi dau, khong nhitng chi ra ban d6

QTL, ma con phéan tich dugc cu thé cac s6 liéu

Nhitng kham pha dau tién cia mé hinh duoc cin ¢l trén ham tuyén tinh
Y; = p + f(marker;) + g;

Trong do6 Y; 1a gia tri cua tinh trang dbi voi ca thé thir jth, va u la gié tri trung binh ctia
quan thé, f(marker;) la ham so cua kiéu gen marker, €;1a sai s0




Thi du nhu mét gen Q dinh vi gﬁn marker A va tinh trang muc ti€éu dugc diéu khién
bdi gen Q c6 the dugec mo phong thong qua marker A
Yj:u-i-f(A)-i-Sj

7 Bai toan 1a giai dap “xac sut tin cdy duoc” ciia f (A) co chira gid tri di truyén cia
kiéu gen Q va gia tri lién ket gitta A va Q
Phuong phap SMA c6 thé duoc thyc hién dudi dang
phép thur t don gian
phéan tich phuong sai
phuong trinh tuyén tinh
phép thir ti 1€ mo phong va udc doan moé phong toi da

Phuong phap SMA rét don gian trong phan tich sé liéu va thuc hién cac bude tinh
toan, nguoi ta cd thé s dung phan mém SAS d¢ thiét 1ap mo hinh.

1-12-2-1. SMA trén quan thé héi giao

B me AAQQ x aaqq
Hoi giao aaqq x AaQq x AAQQ
(BO) i )
Tan suat hi vong

AaQq AAQQ 0,5(1—r)

Con lai BC Aaqq AAQq 0,5r
aaQq AaQqQ 0,5r
aaqq AaQq 0,5(1-1)

Gid tri r la tan sudt tdi t6 hop gitta A va Q
Hinh 1-3: Con lai hdi giao trong SMA

[-12-2-2. Két hop hién tiwong phdn ly cia QTL va marker

Bang 4: Tan suét'kiéu gen QTL hi vong dinh vi ké can marker trong quan thé hdi giao, khong
¢6 hién tugng quan chéo (Liu 1998)

Kiéu gen Gia tri Tan suét Kiéu gen QTL Gia tri ly
marker quan sat bién QQ | Qq thuyét
Tan suat két hop
AA n 0,5 0,5 (1-r) 0,5r
Aa n 0,5 0,5r 0,5 (1-1)
Diéu kién két hop
AA n; 0,5 1-r T (-1 + 1o
Aa ny 0,5 r 1-r rug + (1-r)u

1-12-2-3. Phép thir t don gian trong quan thé hoi giao



Bang 5: Phan tich phuong sai SMA trong quéan thé hdi giao véi N 1a qui mo quan thé con lai,
b 12 s6 14n 1ap lai va ¢ 1a hé s6 dy doan ¢ =N — [n;? + n,°] /N

Nguon df MS MS ly thuyét F-test
Di truyén tong quat | N-1 MSG
QTL 1 MSQ o. +bo’gory + beg® | MSQ/MSG(Q)
G(QTL) N-2 MSG(Q) | o’ +bo’cem
S6 can N(b-1) MSE |2
M1 - M2
tQ =

[s*[ 1/n; + 1/np) 172

1-12-2-4. Phén tich phwong sai trong quan thé hoi giao

Béng 6: Phén tich phuong sai SMA dién hinh

Nguon df MS E(MS)

Di truyén N-1 MSG |6 +bo’g

Marker 1 MSM | 6.® + b[c’Goryt4r(1-r)a’]+be(1-2r).a’
G(marker) N-2 MSG(M) | > + b[G2G(QTL)+4I'(1—I')a2]

S6 can N(b-1) MSE |o.2

Phép thir F = MSM / MSG(M)

1-12-2-5. M6 phong trong quan thé hoi giao

Marker " QQ (“)l]i Marker
Genotype AA e 1y Genotype Aa
I D
1 1 :
E g0% | 80% 5 \
1
20% : Lo\ QQ  20%
SN IAR
B I S N B G .
Hy A Hy Haa

Hinh 1-4: Puong phan b 1y thuyét cua gia tri tinh trang d6i voi kiéu gen QTL trong
timg kiéu gen marker AA va Aa trén co s quan thé hoi giao. Marker A lién két véi QTL voi
r=0,2 (Liu 1998)

Phuong phép tiép can theo kiéu mé phong (likelihood) dugc ap dung trong SMA
(Weller 1986). Mot marker A nao dé duogc gia dinh lién két voi mot QTL voi tan suat tai to
hop r = 0,2. QTL nay c6 mot anh huong di truyén g = 0,5 (w; - wp) = 0,5 6. Phuong sai tinh
trang ctia 2 kiéu gen QTL (QQ va Qq) la o”. DPdi v6i hai nhém marker AA va Aa, phan bd
dudng biéu bién cua gia tri tinh trang 1a mot két hop giita hai duong chuan nhu vay (Hinh 1-
4)



1-12-3. Phwong phap SMA trong quéin thé F,

B6 me AAQQ X aaqq
F1 AaQq
Tu thu l
Tan suét 1y thuyét
AAQQ, aaqq 0,25 (1-r)°
Aaqg, aaQQ 0,25 1>
Con lai F; AAQq AaQQ, Aaqq, aaQq 0,5 (1-1)

AaQq

0,5 [r* + (1-1)°]

r la gid tri tdi t6 hop giita A va O

Hinh 1-5: Quﬁn thé con lai F, trong SMA

Béng 7: Phén tich phuong sai SMA dién hinh trong quéan thé Fs.

Nguon df MS F

Di truyén N-1 MSG

Marker 2 MSM MSM/MSG(M)
A 1 MSA MSA/MSG(M)
D 1 MSD MSD(MSG(M)
G(marker) N-3 MSE

S6 can N(b-1)

Bang 8: Tuong phan tuyén tinh ddi voi nhimg kiéu gen ciia marker trong quéan thé F,.

Tuwong phan Kiéu gen marker
AA Aa Aa
Tinh cong 1 0 -1
Tinh troi 1 -1 1
Tan suat ly thuyét 0,25 0,5 0,25
Codominant marker: F\y = MSM / MSG(M)
E (tinh cong) =[p+ (1-2r)a+ 2r(1-r)d] — [p - (1-2r)a + 2r(1-1)d]
=2(1-2r)a
E (tinh tro1) =[p+ (1-2r)a+2r(1-r)d] —2{[n + [l—r)2 +1p]d} + [+ (1-2r)a + 2r(1-1)d]
=2(1-2r)*d

Dominant marker: ngudi ta phai dung 1y thuyét gia dinh Ho = pa. - o
=[p+ 1/3 (1-2r)a + 2/3(1-r+ry)d] - [u - (1-2r)a + 2r(1-r)d]
= 1/3[4(1-2r)a + 2(1-2r)d]

E (pa- - Haa)



1-12-4. Phan tich QTL trén co sé ban dd ciach quing (interval mapping)

r
I |
A
A I Q I B
(marker) (marker)
(QTL gia dinh)

Hinh 1-6: Mbi quan hé lién két gitta mot QTL va hai marker ké can

QTL lién két v&i marker A c6 gid tri tai t6 hop (recombination fraction) 13 1,
QTL lién két v6i marker B ¢o gia tri téi t6 hop la r,
Mdi quan hé lién két co gia trj tai to hop
r=r;+r,—2rnm
Khi r c6 gia tri rat nhdé, r=r +n,

Vi tri ciia QTL dugc thé hién boi mot vi tri twong duong véi quing gitra A va B
p=r/r
l-p=n1n/r

1-12-4-1. Bdn do cdch qudng trong quan thé hoi giao (BC)

AAQQBB X aaqqbb
0] 2
AaQqgBb X AAQQBB (1)
l Tan suat 1y thuyét
Con lai BC AAQQBB, AaQgBb 0,5 (1-r)

AAQqgBD, AaQQBB 0,51
AAQQBDb, AaQgBB 0,51,
AAQgBB,  AaQQBb 0

Hinh 1-7: Quan thé con lai BC trong phan tich ban d6 cach quing véi 2 marker A va B

Bang 9: Tan suét hi vong ciia QTL va marker trong quan thé BC, khong c6 quan chéo

Kiéu gen marker | Tan suét p; p (O/M) Gia tri uwoc doan
QQ Qq (g)

AABB 0,5 (1-r) 1 0 T
AABD 0,5r n/r=1-p r/r=p (1- p)us + pi2
AaBB 0,5r r/r=p n/r=1-p PLIL + (1-P)H2
AaBb 0,5 (1-r) 0 1 L
Trung binh 0,25 Ly Lo 0,5 (1 + 12)

Phuong phap mo phong ban d6 QTL trén quan thé BC duoc thirc hién theo ham s6

1 (vi -’

L= ITZp (Qi/Mi) exp [----------- ]

(2n]" o) 26




Sau do, chung ta tinh gia tri Log (L) (logarith likelihood)

Hinh 1-8: Phan bd 1y thuyét ciia gia tri tinh trang d6i voi kleu gen QTL (QQ vq Qq)
trong kiéu gen marker (AABB, AABb, AaBB va AaBb), trén co s& quan thé BC. Marker A va

AABB QQ Qq AaBb
MaaBp = I ! Haagh = Ha
100% .
‘ 100% |
iy !
A
]
1
_ I
Hy Ha
AABb Haasb = 0.5(11; + 13) Haapg = 0.5(111 + 1y) AaBB
so W W 30% s0% Q1 QQ 50%
WX D ER
] 1 1 ]
Ha Hi 15] My

B lién két v6i gia tri r = 0,3 va QTL nghién ctru dinh vi gitra hai marker nay (Liu 1998)

[-12-4-2. Ban do cdch qudng trong quan thé F,

Thé hé F1 biéu thi vu thé lai gilra hai dong can giao AAQQBB x aaqgbb. Bang 10 cho
thay tan suat hi vong c6 dugc cua kiéu gen QTL va marker trong F, vé6i gia dinh 1a khong co

trao d6i chéo. Tan suat tai to hop gilta marker A va B lar, gitta QTL va marker A la r;.

Phuong phap mo phong ban d6 QTL trén quan thé BC dugc thirc hién theo ham s6

|

D — ITXp (Qi/Mi) exp [

([275] I/ZG)N

(yi-p’

Bang 10: Tan suét hi vong c¢6 dugc cua kiéu gen QTL va marker trong F,

trong truong hop “codominant marker”

Kiéu gen Tan suat p; Pii

marker QQ Qq qq
AABB 0,25 (1-1)° 0,25 (1-1)° 0 0
AABb 0,5 (1-1) 0,51, (1-1) 0,51 (1-1) 0
Aabb 0251 0251, 0,5 rir 0251,
AaBB 0,5r(1-1) 0,51, (1-1) 0,51, (1-1) 0
AaBb 0,5 (1-1)" +1° 0,5 riry 0,5[(1-r)"+r,>+15°] 0,5 riry
Aabb 0,5r(1-1) 0 0,51, (1-1) 0,51 (1-1)
AaBB 0251 0251, 0,5 riry 0251,
AaBb 0,5r(1-1) 0 0,51 (1-1) 0,51 (1-1)
aabb 0,25 (1-1)* 0 0 0,25 (1-r)°

LOD score 1a gia tri ching minh mtrc dg c6 y nghia cua phan tich, dugc tinh toan nhu sau:




LOD; = logio L (1, pa, p3, 07, 11) — logio L (1, &)
LOD; = logio L (1, pa, M3, 67, 11) — logio L (W1, 3, o7, 11)
LOD; = logio L (i, pa, W3, 67, 11) — logio L (1, pa, 6%, 11)
Thong thudng ban d6 QTL ¢ y nghia khi gia trj LOD > 3.
1-12-5. Kha niing giai thich vé thong ké sinh hoc ciia ban dé6 QTL

Nhirng yéu t6 sau day c6 thé anh hudng dén ban d6 QTL:

. S6 gen diéu khién tinh trang va vi tri ctia n6 trong genome

o Sy phan bé cua cac anh hudng di truyén va cach thire tuong tac giita cac gen
. Hé s6 di truyén cia tinh trang muc tiéu

o Sb gen phan ly trong quan thé 1ap ban do

o Loai quéan thé con lai va d6 1on cua quan thé

° Mat do cua ban do lién két gen, s6 marker phu trén genome

o Phuong phap théng ké duoc ing dung, mirc do c6 ¥ nghia trong phén tich

Trong phuong phap SMA, kha nang thong ké dugc dya trén phép thu t (t-test), phan
tich phuong sai va trac nghiém mé phong theo dang tuyén tinh

Trong phuong phap ban d6 cach quing (IMA: interval mapping analysis), kha ning
thong ké dua trén mot hé phuong trinh tuyén tinh véi con lai hoi giao, do6i thuyét Hy = p- pp
= 0 (khong c6 anh hudng QTL trong quang), trac nghiém moé phong thong qua gia tri “log
likelihood”

Trong phuong phap “multiple QTL”, kha nang thdng ké dua trén Iy thuyét mdi gen 1a

tap hop cua {pi, p2, p3,.. pq} ¢ muc do tin cay o, nhiam phat hién duoc it nhat g, QTL, trong
do, gc < qgi (Liu 1998)

. Gia tang sé gen
Yéu tdé moi
trudng 4
téng hop /_\

QrL
Thi yéu

L ]

L

QTL
Chu luc
+

QTL
Thii yeu

Tan suit

QTL

1
1
|
1
1
|
1
1
1
1
|
1
1
|
1
1
1
1
|
1
1
|
1
1
l Chui lyc

Yéu té mai
truéng don

Tinh ddng nhat e B
clia méi trudng Gia tri kieu hinh

Hinh 1-9: Twong quan giita kiéu hinh, kiéu gen va méi trudng (Xu 1997)



Female parent X Male parent
(COa39) l (Moroberekan)

Single-seed descent

{each plant contributes a single offspring to the next generation)

BT

Recombinant inbred lines

Hinh 1-10: Phat trién quan thé can giao tai tb hop (RILs) thong qua ky thuat SSD (single
seed descent: thu thap tirng hat trén méi ca thé) (McCouch va Doerge 1995)

L * L * * *
(a) 1 B © @ @ O @ma 0

RZ597
RGz20

S5cM

RG333
RZ562
coorgz
RZ323

RZ617
RG1034

RG978
RG28

RG1 U
CDO464 : I:,

RZe6
CD0O595

AG136
RZE49 D

CDOo9g




Hinh 1-11: Thi du ban d6 QTL cay lta trén nhiém sic thé s6 8. (a) Vi tri va kich thudc cua
mot doan ddéng dang (homeologous segment) cua nh16m thé 7A laa mi trén co s& cDNA
marker chung gitra 16a va lta mi. (b) Tinh trang cudn 14 (leaf rolling) trong co ché thoat kho
han. (c) Tinh trang chiéu day cua ré. (d) Tinh trang diéu tiét ap suat tham thau OA. (e) S6 vét
bénh trong tinh khang khong hoan toan (partial resistance) bénh dao on. (f) Gen Pi-zb (khang
dao 6n hoan toan. (g) Ngay gieo dén trd (xu 1y 10 gid sang). (h) Ngay gieo dén trd (xtr Iy 14
gid sang). (i) Ngay gieo dén trd theo Li va ctv. (j) Ngay gieo dén trd theo Xiao va ctv
(McCouch va Doerge 1995)
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Chuong 2
CO SO DI TRUYEN TiNH CHONG CHIU MAN

Pat nhiém man 13 mot trong nhimg yéu té chinh lam khé khan trong chién luge phat
trién san luong nong san, nang suét / ha, va thir thach 16n trong muc tiéu an toan luong thuc,
trong diéu kién khi hau toan cau dang thay d6i, bang tan & hai cuc, nudc bién s& dang 1én de
doa cac ving canh tac dat thip ¢ ven bién.

Pat min c¢6 thé duoc phan chia 1am hai nhém chinh dya theo ngudn goc phat sinh
man: man ven bién (coastal salinity), hodc ving ctra song do nudc bién xdm nhap vao mua
kho, c6 thé trong trot binh thuong trong mua mua va min bén trong dat do mao din tir ting
dudi 1én (inland salinity) c6 thé do pha rimg, khong c6 tan cdy che phu.

Trong nhleu ndm qua, nguoi ta da cd gang cai tién nhiéu gidng cay trong c6 tinh
chong chiu man t6t. Tuy nhién, ching ta van chua hiéu mot cach day du vé ban chat, co ché
chdng chiu va kha ning di truyen tinh trang chong chiu man (Mishra va ctv. 1998). Thanh tyu
dat dugc trong chon tao gidng chdng chiu man rat cham do nhitng nguyén nhan nhu sau:

kién thuc vé di truyén tinh chéng chiu con han ché

tinh chat phirc tap ctia co ché chong chiu man (Yeo va Flowers 1986)

k¥ thuat thanh loc chua hoan thién

hi¢u qua chon loc th?ip

twong tac giita tinh trang chéng chiu min v6i moi truong chua duge hiéu rd (Akbar
1986)

Dbi v6i cay la, tinh trang chéng chiu man 1a mét tién trinh sinh 1y rat phic tap, thay
d6i theo cac giai doan sinh truong khdc nhau cua cdy (Akbar va Yabuno 1972, 1975, 1977).
Tinh trang bat thy trén bong lua khi bi stress do man duge diéu khién boi mbt sd gen troi,
nhung cac gen nay khong tiép tuc thé hién ¢ cac thé hé sau cung. Phan tich diallel vé tinh
trang chdng chiu man, ngudi ta ghi nhan ca hai hoat dong gen cong tinh va khong cong tinh
v6i hé sb di truyén thap (19,18%), va anh huong ciia moi trudng rat 1on (Moeljopawirio va
Senadhira 1993, Akbar va ctv 1985, Gregorio va Senadhira 1993). Mirc d6 c6 y nghia vé hoat
dong gen cong tinh va khong cong tinh dugc Mishra va ctv ghi nhan (1996). Nang suét va
tinh chéng chiu min & giai doan phat dyc thé hién rat khac nhau giita cac giéng laa so véi tinh
chong chiu man & giai doan ma (Ikehashi va Ponnamperuma 1978, Akbar va ctv. 1985,
Mishra va ctv 1990). Hién ching ta co rat it thong tin vé kiéu hinh chéng chiu man ¢ giai
doan truong thanh cua cay lia hon la giai doan ma. Hau hét cac thi nghiém déu duoc tién
hanh trén giai doan ma, v&i qui md quan thé han ché va chi s6 Na/K thudong dugc ding nhu
mat gia tri chi thi (Mishra va ctv. 1998). Cay lia nhiém man c6 xu hudéng hap thu Na nhiéu
hon cay chdng chiu. Nguoc lai cdy chong chiu man hap thu K nhiéu hon cay nhiém. Ngudng
chéng chiu NaCl cua cdy loa 1a EC=4dS/m (Sathish va ctv 1997). Trong qua trinh bi nhiém
min, ndng d6 ion K trong té bao dugc diéu tiét tuong thich véi co ché diéu tiét 4p suat thim
thiu va kha ning ting truong té bao (Ben-Hayyim va ctv 1987). Nhiéu loai thyc vat thuge
nhom halophyte va mét phan ciia nhém glycophyte thuc hién hoat dong diéu tiét 4p suat thim
thau 1am can trd anh hudng gy hai ciia man. Hoat dong nay sé& giup cay duy tri mot lugng 16n
K" va han ché hap thu Na".
2-1. PAT MAN

Dat man dugc xem la dat c6 van dé rat phd bién trén thé gioi, 1am han ché ning suat
cay trong Tinh chit vat 1y va hoa hoc cua dat min rat da dang. Bién thién nay tuy thudc vao
ngudn gdc cua hién twong man, pH dat, ham luong chét hitu co trong dt, ché do thuy van, va
nhi¢t 36 (Akbar va Ponnamperuma 1982).



Pat man chira mot luong muéi hoa tan trong nudc & viung ré cdy, lam thiét hai dén
hoat dong sinh trudng cia cay trong. Miuc do gay hai cua dat man tuy thudc vao loai cay
trong, giong cdy, thoi gian sinh trudng, cac yéu td moi truong di kém theo nd, va tinh chat cta
dat. Do d0, nguoi ta rat kho dinh nghia dat man mot cach chinh xac va day du. Hoi Khoa Hoc
Dat cuia My (SSSA 1979) da xac dinh dit man 1a dit co do dan dién (EC) 16n hon 2 dS/m,
khong ké dén hai gia tri khac : ti 16 hap thu sodium (SAR) va pH. Tuy nhién, hau hét cac dinh
nghia khac déu chap nhan dat man 1a dat co6 d6 dan dién EC cao hon 4dS/m & diéu kién nhiét
d6 25°C, phan trim sodium trao d6i ESP kém hon 15, va pH nhé hon 8,5 (US Salinity
Laboratory Staff 1954).

Dat man kha phd bién ¢ vung sa mac va cén sa mac. Mubi tich tu va mao d':m lén dat
mat, chay tran trén mat dat theo kiéu rira troi. DAt min co thé phat trién ¢ ving néng am hoic
can néng am trén thé gidi trong diéu kién thich hop nhu ving ven bién, man do nudc bién
xam nhép khi triéu cuong, 1ii lut, man do nudc tham theo chiéu ding hay chiéu ngang tir thiy
cap bi nhiém man (Bhumbla va Abrol 1978).

Dat min bi anh hudng man chiém 7% dién tich dét toan thé gisi. Dat bi anh hudng
man khong phai déu c¢6 kha ning canh tac giéng nhu nhau, ma né dwoc chia ra thanh ting
nhom khéac nhau dé st dung dat hop ly. Dit bi anh huong man ¢ dai luc thuoc Chau Au va
Bic My rt it c6 kha ning trong trot. O Chau A, hon 80% dét bi 4nh hudéng man c6 kha ning
trong trot, va da dugc khai thac cho san xuat nong nghiép. O Chau Phi va Nam My, khoang
30% dét bi nhim min c6 kha nang tréng trot. Hién twong nhiém min 1a méi de doa 16n nhét
dén viéc gia ting san lugng lwong thuc ¢ cac qudc gia Chau A (Abrol 1986).

2-2. CO CHE CHONG CHIU MAN

Co ché chong chiu man cia cay lta duoc biét théng qua nhiéu cong trinh nghién ciru
rat ndi tiéng (Akbar va ctv. 1972, Korkor va Abdel-Aal 1974, Maas va Hoffman 1977, Mori
va ctv. 1987). Min anh huéng dén hoat dong sinh truéng cua cay la dudi nhimg muc do thiét
hai khac nhau & tirng giai doan sinh truéng phat trién khac nhau (Maas va Hoffman 1977)

Nhiéu nghién ctru ghi nhén rang tinh chéng chiu médn xay ra ¢ giai doan hat nay mam,
sau d6 tré nén rat man cam trong giai doan ma (tudi 14 2-3), r6i trd nén chong chiu trong giai
doan tang truong, ké dén nhidm trong thoi ky thu phan va thu tinh, cudi cung thé hién phan
{mg chdng chiu trong thoi ky hat chin (Pearson va ctv. 1966, IRRI 1967). Tuy nhién, mot vai
nghién ctru ghi nhan ¢ giai doan laa trd, nd khong man cam vdi stress do man (Kaddah va ctv.
1975). Do d6, nguoi ta phai chia ra nhiéu giai doan dé nghién ciru mot cach ddy du co ché
chéng chiu man cua cay trong.

Thiét hai do man thé hién truéc hét 1a giam dién tich 14. Trong diéu kién thiét hai nhe,
trong luong khd c6 xu hudng tang 1én trong mot thoi gian, sau d6 giam nghiém trong do suy
giam dién tich 14. Trong diéu kién thiét hai nang hon, trong lugng kho cua chdi va cua 1é suy
gidm tuong Ung véi muc do thiét hai. O giai doan ma, 14 gia hon s€ mét kha nang song sot
som hon 14 non (Akita 1986)

. Thiét hai do man dugc giy ra boi su mat cin béng ap suit thim thau va su tich tu
nhiéu ion CI" (Iwaki va ctv. 1953, Ota va Yasue 1958, Shimose 1963, Tagawa va Ishizaki
1963, Murty va Janardhan 1971).

Thi¢t hai do man con dugc ghi nhan bdi hién tugng hép thu mét lugng qua thua
sodium, va ddc tinh cua sodium lam cho clor tr¢ thanh anion tro (neutral), c6 tac dung bat 1gi
v61 mot pho rong vé nong do (Clarkson va Hanson 1980).

Su mat cin bang Na-K ciing 1a yéu t6 1am han ché ning suat (Devitt va cvt. 1981). Ton
kali c6 mot vai tro quan trong lam kich hoat enzyme va dong mo khi khéng tuong img voi
tinh chéng chiu mdn cua cdy trong, thong qua hién tuong tich lity luong kali trong chdi than
(Ponnamperuma 1984)



Yeo va Flower (1984) da tong két co ché chong chiu min cua ciy lua theo timg ndi
dung nhu sau:

e Hién twong ngin chan mudi - Cay khong hap thu mot luong mudi du thira nhd hién
tuong hép thu ¢6 chon loc

e Hién tuong tai hap thu - Cay hép thu mot lwong mudi thira nhung dugc tai hap thu
trong mo libe. Na" khong chuyén vi dén chdi than

° Chuyén vi tir ré& dén choi — Tinh trang chéng chiu man duoc phéi hop véi mot muc do
cao vé dién phan ¢ ré lua, va muc d6 thap vé dién phan ¢ choi, 1am cho sy chuyén vi
Na' tr& nén it hon tir ré dén choi

e Hién twong ngin cach tir 14 dén 14 - Lugng mudi du thira dugce chuyén tir 14 non sang
14 gia, mudi dugc dinh vi tai 14 gia khong c6 chire ning, khong thé chuyén nguoc lai.

e Chéng chiu & mdé — Cay hip thu mudi va duoc ngin cach trong cac khong bao
(vacuoles) cua 14, lam gidm anh huong doc hai cua mudi ddi véi hoat dong sinh
truéng cua cay

e Anh hudng pha lodng — Cay hip thu mudi nhung s& 1am lodng néng do mudi nho ting
cuong tdc do phat trién nhanh va gia ting ham luong nudc trong choi

Tat ca nhitng co ché nay déu nham ha thip nong d6 Na* trong cac mé chirc ning, do
d6 1am giam ti 1é Na'/K" trong chdi (< 1).

Ti 1¢ Na'/K" trong chdi duge xem nhu 1 chi tiéu chon loc giéng Iua chéng chiu méan
(Gregorio va Senadhira 1993)

M&i mét gidng laa déu c6 mot hodc hai co ché néu trén, khong phai co tit ca (Yeo va
Flowers 1984). Phan tng cta cdy trong d6i voi tinh chdng chiu min vé cing phuc tap, dé 1a
hién twong tong hop tir nhitng yéu t6 riéng 1&8. Yeo va Flowers (1984) két luan rang phan tmg
t6t nhat lam gia ting tinh chong chiu min phai gin lién véi viée t6i vu hoa nhiéu dic diém
sinh 1y, c¢6 tinh chat doc 1ap twong ddi véi nhau . Do vdy, muc tiéu ciia ching ta 1a phdi hop
tat ca nhitng co ché sinh 1y dy vao trong gidng lia cai tién tinh chdng chiu man

Abscisic acid (ABA) dugc xem nhu mot yéu td rat quan trong cua cdy trong phan tng
v0Oi nhitng stress gay ra do man, do nhiét do cao (Gupta va ctv. 1998). Do d6 ABA con duogc
xem nhu 1a gen cam ung (inducible genes) trong co ché chong chiu mén cia ciy trong

2-3. DI TRUYEN TINH CHONG CHIU MAN
2-3-1. Nghién ciru di truyén s6 lwong tinh chdng chiu min

Nghién ctru di Uuyén s6 lwong cho thiy ca hai anh huong hoat dong cua gen cong tinh
va gen khong cong tinh deéu céd y nghia trong di truyén tinh chong chiu man (Mishra va ctv.
1990, Gregorio va Senadhira 1993, Lee 1995).

Trong giai doan ma cua cdy lua, cac tinh trang chiéu dai choi, ham luong NavaK ¢
trong choi, trong lugng kho cua choi va ré thé hién sy khac biét co y nghia giita giéng khang
va gibng nhlem tinh trang nay chu yéu dugc diéu khién do hoat dong cua nhém gen cong
tinh. Heé s6 di truyén tinh chdng chiu théng qua cac tinh trang nhu vay rat thip (Teng 1994).

i Trong giai doan truong thanh cua cdy lua, tinh trang chiéu cao cdy, ning suét trong
dieu kién xtt Iy man dugc di€u khi€n bdi nhém gen cong tinh (Moeljopawiro va Ikehashi
1981, Akbar va ctv. 1986, Mishra va ctv. 1990)

Trong phan tich di truyén sé luong théng qua lai diallel 6x6, ning suét lta thé hién
tinh hoat dong ctia nhom gen cong tinh khong c6 y nghia trong diéu kién binh thuong, nhung
tré nén c6 y nghia trong diéu kién xur ly man (Narayanan va ctv. 1990). Nang suét lua bi giam
12 do anh hudng ciia man. Mot giéng laa ¢6 uu thé hoat dong gen cong tinh ddi véi nang suat
s& 1a diéu kién thuén 1gi cho chon loc glong trong moi trudng man.



Trong phan tich di truyén sb lugng thong qua lai diallel 9x9, tinh trang chdng chiu
man dugc xem xét qua ti 1€ thr?ip cua Na / K & trong chdi, tinh trang nay dugc kiém soat boi
hoat dong ctia ca hai nhom gen cong tinh va khong cong tinh. Tinh trang Na / K thdp con thé
hién anh huong siéu trdi va duorc diéu khién bi it nhat hai nhém gen troi. Anh huéng ciia moi
truong rat c6 y nghia va hé s6 di truyén thap (19,18%) (Gregorio va Senadhira 1993). Tur do,
cac tac gia dé nghi quan thé con lai phai that 16n, va viéc tuyén chon nén duoc thyc hién & cac
thé hé sau cung, dudi diéu kién min duoc kiém soat chit ché, giam thiéu thap nhét anh huong
bién dong clia moi truong.

Trong mot nghién ctru vé di truyén tinh chéng chiu min bao gdm cac bd me cé tinh
trang twong phan nhau: giéng CSR10 va CSR11 duoc chon lam b (co tinh trang chdng chiu
min), gidng Basmati 370 duoc chon lam me (khong c6 gen khang min) (Mishra va ctv.
1998). Thé hé F; dugc xir Iy & d6 min c6 EC=10dS/m, diéu kién trong trong chau. Thé hé F,
dugc trong trong diéu kién binh thuong trén dong rudng, chon theo phuong phap trong don
(bulk). Thé hé F3 duoc xtr Iy min & giai doan ma (EC=10dS/m). Quan thé cay trong cua cac
cap lai duoc chia thanh nhom tiy theo phan tng chéng chiu d6i véi man & cac diém 1, 3, 5, 7,
9. Gia tri trung binh dugrc tinh theo cong thirc

p=G+I1U=G+I(ZfUm)
trong do
G = s6 nhém
I = quéng gitra cac nhom
f =tan suat ciy trong moi nhém
U =ma so cua cay

= tong s6 cay

Phén b chuan dugc ghi nhan trong quan thé F3, véi phép thir Z = (X- p) / oy
p = trung binh nhom
oy = d6 1éch chuin

Ung dung phép thir x* dé xac dinh d6 phan chuén cia gia tri quan thé, tir 46 suy ra hé
s0 “skewness” theo cong thirc nhu sau
vb; =g =m3 / (m; vimy)
trong do
m, = moment thir cép =h, - h12
m; = moment tam cfip =h; - 3h, + 2h13

h1 =2fU/n
h, = 2fU%n
h; = 2fU%n

Ung dung phép thir “Kurtosis” theo cong thic sau
g =b,-3=(my/ my’) -3

trong do )
my = moment tir cap = hy — 4h;h; + 6h12h2 - 3h14 va
hy=2fU* /n
Bang 1: Két qua thir nghiém F; trong mdi truong man (Mishra va ctv. 1998)
T6 hop lai Diém chong chiu min Trung binh cua 5 cay
Bas 370 / CSR10 551775 29/5=5,8
Bas 370 / CSR11 55,3,5,5 23/5=4,6
Pak Bas / CSR10 7,517,175 31/5=6,2




Bang 2: Thir nghiém Z va y* cua t6 hop Bas 370 / CSR10 (Mishra va ctv. 1998)

Diém S6 cay Giatri Z Vung phan bd | Vung giira hai
chuan (0-Z) gia tri cén
1 68 Z,=-1,5511 0-Z,=0,4397 (-0)-Z=
3 426 Z,=-0,5916 0-Z,=10,2230 0,0603
5 768 Z3=0,3679 0-Z3=0,1435 | 7,-Z,=10,2167
7 276 Z4=1,3274 0-Z4=0,4073 | Z,-Z3=0,3665
9 247 Z5-7Z4=10,2638
Z4—(+OO) =
0,0927
X=5233 n=1785
1,000
v*=159,18 (P = 0,000)
df=5-3=2
Hé s6 skewness (g;) = 0,2980 (SD =0,0579)
Hé sb Kurtosis _ (g2) = -0,4789 (SD =0,1159)

F| clia tit ca cac cap lai déu nam gan & diém gitra cta phan b hinh chudng, cho thiy
tinh troi khong hoan toan déi véi phan tmg nhiém cing nhu phan tmg chéng chiu. Nhung néu
diém chong chiu cua F; 1a 5,8 (to hop 1) va 4,6 (t6 hop 2) cho thiy anh huong thay thé cua
cay bd (CSR10 hodc CSR11) ddi véi cay me gan nhu giong nhau. T hop 1 va 2 c6 mirc do
nghiéng (skewness) trong phan b6 chuan ¢6 y nghia vé thong ké trong khi t6 hop 3, phan bd
nghiéng khong c6 y nghia, ching t6 rang chi ¢c6 mot vai gen chu luc tic dong cung voi nhiéu
gen thir yéu diéu khién tinh chng chiu man (bang 1 va 2). Thi nghiém nay cho thay tinh trang
chdng chiu man 1a mot tinh trang di truyén da gen, khong c6 anh huong cta cay me (Mishra
va ctv. 1998)

2-3-2. Nghién ciru di truyén phén tir tinh chéng chiu méin

Béan d6 QTL (quantitative trait loci) dugc ap dung trong trudong hop nhing tinh trang
muyc tiéu do da gen diéu khién (thi du nhu tinh chdng chiu man). Di truyén so lugng truyén
thong khong thé phat hién QTL trén nhiing loci riéng biét gan vdi tinh trang s6 luong dang
nghlen clru, vi tri ciia n6 trén nhlem sdc thé va lién két cta nd voi nhu’ng gen khac. Ban do di
truyen phén tr vo1 mat do cao s6 lwong marker phu trén toan bo nhiém thé trong genome cay
trong s& cung cap cho chung ta cong cu c6 kha ning nghién ciru tinh trang di truyen sO luong
phic tap, dinh vi gen trén nhiing nhiém thé, va xac dinh cac gen muc tiéu lién két voi gen
khac.

Ban do QTL va phan tich QTL da phat trién theo trinh tu nhu sau:

e Trén co s¢ marker hinh thai va di truyén té bao, ngudi ta tinh toan gia tri khac biét vé
kiéu hinh lién két v6i tinh trang sd luong & timg loci riéng biét trong mot qu'ém thé
dang phan ly theo 1y thuyét cua Thoday (1961), va phwong phap nay kha phd bién
trong phan tich QTL vao thap nién 1980

e Mot phuong phap khac c6 thuat ngir 1a “phan tich QTL trén co s¢ tinh trang” (trait-
based QTL analysis), dya trén moi twong quan gitra marker va tinh trang so lugng
(Stuber va ctv. 1980). Ly thuyet nay can cir theo gia dinh rang: ap luc chon loc s& lam
thay d6i mot cach co ¥ nghia tan suit gen cua ting QTL riéng biét, ma nhimg QTL
nay lién két kha chit ch& v6i nhitng marker trong tmg trong ban do. Lebownitz va ctv.
(1987) goi phuong phap phan tich nay 14 “ba loai hinh bd tri thi nghiém” (three kinds
of experimental designs). Thuén loi cua phuong phap noi trén la tao diéu kién t6t cho
viéc danh ddu gen va chon gidng mo marker phan tir (MAS) trong chuong trinh chon



tao gidng cai tién, 1am gia tang hiéu qua chon loc. Méi twong quan gitra mot marker va
mot QTL dugc phan tich dya trén phuong phép “ANOVA mét chiéu”

e Phuong phap ANOVA mét chiéu chi c6 thé phat hién mot QTL néu no dugc dinh vi
rat gan marker tuong ng. Do d6, mat d6 marker phu trén genome trong quan thé phan
ly c6 thé bi han ché, dic biét trong truong hop marker hinh thai. Su phat trién RFLP,
va gan day microsatellite marker v6 cung phong phu, thoa mén yéu cau phu kin trén
genome cay trong Céc quan thé dugc s dung cho phéan tich QTL 1a don boi kép
(Snape 1988), hdi giao (Patersons va ctv. 1991), F, kém véi hdi giao (Zhang va ctv.
1992)

e Phuong phap mé phong t6i da (maximum livelihood) da dugc phat trién dé udc doan
tan suat tai to hop giita mot marker va mot QTL, trén co s& tinh toan gia tri kiéu gen
va phuong sai (Weller 1986). Phuong phap nay té ra c6 hiéu qua hon trong truong hop
QTL c¢6 tinh chét ‘codominant” so voi truong hop “dominant”. Sau do Lou va
Kearsey (1989, 1991) dé xuat phuong phap tuong tu nhu phuong phap Weller, cac tac
gia da thuc hién phép tinh tan sut tai to hop theo gia tri du doan ctia mé phong téi da.
Nhung phuong phap nay chi that sy hitu dung trong truong hgp xac dinh ting locus
riéng biét dong gop vao tinh trang s6 luong, va trudng hop hé sb di truyén 16n hon
10%

e Nguodi ta tiép tuc dé xuit _phuong phap st dung nhiing marker ké can trén co so
phuong phap mé phong tdi da dé khic phuc cac nhuoc diém néu trén (Lander va
Botstein 1989, Jensen 1989, Knapp 1991). Thong tin tir hai marker ké can c6 tinh chat

“codominant” s& cho chiing ta khai niém vé lién két cua cac khu vuc trén nhiém séc
thé. Sau d6, Knott va Haley (1992) tap hop nhimg so sanh gilta hai phuong phap
marker don va marker ké can, dé& xuat cach tinh chinh x4c hon vé anh huong va vi tri
QTL cua tinh trang dang nghién ctru. Knapp va Bridges (1990) dé xuat mé hinh quan
thé don boi kép (DH), can giao tai t6 hop (RI), hodi giao (BC), F», F; va md hinh cac
tinh trang lién quan c6 phan bd chuan khi thanh loc vdi stress. Phuong phap nay chi
quan tam dén hai marker trong mdi l1an xem xét. Landers va ctv. (1987) thuc hién méot
phan mém v6 cing hitu ich, d6 18 MAPMARKER/QTL dé sur dung trong phén tich
QTL.

e Hau hét cac m6 hinh thiét 1ap ban dd QTL déu xem xét anh hudng cong tinh cua cac
gen muc tiéu. Carbonell va ctv. (1992) dé xuat mot phuong phap phat hién anh huong
khong cong tinh cua QTL trong quan the F,. Lou va Kearsey (1992) ciing dé xuat mot
phuong phap théng ké dé phan tich quan thé F, va chimg minh két qua cua phuong
phap thong qua mé hinh héa trén computer. Thong thuong nguoi ta ghi nhdn mot
marker lién két véi mot gen, nhung thyuc té mot marker lién két v6i nhidu gen thu yéu
anh huong dén tinh trang sé luong. Do d6, mot gia dinh khac da dé xuat: udc doan
kiéu gen thuong sai 1éch nén khé c6 thé wdc doan anh hudng epistasis trong di truyén
sO luong. Jensen (1992) d& xuat mot mo hinh phéi hop dé khic phuc tinh trang nay,
xem xét ca truong hop tinh trang lién quan khong phan bd chudn khi thanh loc véi
stress, phuong phép nay dugc goi la “multiple QTLs effect analysis”

Teng (1994) da str dung quan thé can giao tai to top (RD) thé hé Fs bao gdm 324 cé thé
thudc t6 hop lai giita IR29 / Nona Broka dé nghién ctru di truyen tinh chong chiu man cia cay
lta. Cac dong RI dugc thanh loc mén trong nha Iuéi & diéu kién EC = 15 dS/m va diéu kién
déng rudng. Phan tich RFLP véi 5 enzyme phan cit han ché (Dral, EcoRV, Hindlll, Scal,
Xbal) cho thidy c¢6 266 RFLP marker, trong d6 117 thé hién da hinh (43,98%), phu trén
genome cay lua véi mat @ 15¢M / quang. RG100 va RZ323 duogc ghi nhan cho da hinh ro
nhét trong truong hop DNA ciia dong chéng chiu va dong nhiém. Muoi ba marker dinh vi gan
RG100 va RZ323 trén nhiém thé sb 3 ciing dugc sir dung dé xem xét lién két gen. Phan tich
ANOVA mét chiéu chimg minh Nona Broka mang alen khang lién két v6i RG100 va RZ323
tai cac loci sb lugng, voi gia tri R? 12 17,6% va 29,4% (p < 0,0001), theo thir tu. Phan tich
ANOVA hai chiéu, tac gia phat hién thém RZ323 (nhiém thé s6 3) va RG333 (trén nhiém thé



s6 8) lién két véi QTL chdng chiu man, Vol gia tri R? 12 40,2% (p<0, 001), giai thich 40,2%
bién thién kiéu hinh vé tinh trang sdng sot ctia cdy ma 1a do QTL nay diéu khién. Cac ca thé
tai to hop mang alen tir Nona Broka & locus RZ323 va tir IR29 ¢ locus RG333 ¢6 kiéu hinh
sdng sot 1au hon trong méi trudng min so véi nhitng to hop khac c6 chira ca hai alen. Két qua
cho thiy c6 su bién thién vuot trdi (transgressive) doi v6i tinh trang thoi gian sdng sot cia cay
ma

Bang 3: Phan tich QTL theo phuong phap cach quang (interval) ddi véi tinh trang hip thu K,

Na va ti s6 Na/Ka ¢ chdi than (Teng 1994)

Chi tiéu Quang gilra Nhiém Gia tri LOD Phuong sai
hai marker sdc thé kiéu hinh duoc
giai thich (%)
Hip thu K
195-209 P3/M9-8 — Saltol 1 17,23 80,2
206-200 RG375 — P4/M3-2 4 5,34 83,5
3- 93 P1/M1-3 - P2/M1-3 12 3,46 21,2
Hap thu Na
195-209 P3/M9-8 —Saltol 1 14,54 64,6
39-188 P1/M5-3 — P3/M9-1 3 3,17 17,1
88 - 67 P1/M10-6 — P1/M7- 3 3,02 16,0
27-25 10 10 3,96 35,6
P1/M3-10 — P1/M3-
8
Ti s6 Na/K
195-209 P3/M9-8 — Saltol 1 14,51 64,3
207- 65 G291 —P1/M7-8 10 3,60 86,1
3- 93 P1/M1-3 — P2/M1-3 12 3,14 18,5

QTL duoc kham pha c6 anh huéng didu khién tinh trang hip thu K & chdi, dinh vi trén
nhiém sdc thé sb 1, s6 4 va s 12 (bang 3), v6i phuong sai kiéu hinh dugc giai thich 1a 80,2%,
83,5% va 21,2%, theo thir tu. QTL c6 anh huong dén hoat dong diéu khién tinh trang hﬁp thu
Na, dinh vi trén nhidém thé s6 1, 3, va 10. Déi véi ti s6 Na/K, c6 3 QTL dinh vi trén nhiém thé
s6 1, 10 va 12 duoc gia dinh 1a gen diéu khién tinh trang nay, voi bién di kiéu hinh duoc giai
thich 1a 64,3%, 86,1% va 18,5%, theo thir tu (bang 3). QTL dugc quan sat trén nhiém thé s6 1
d6i voi 3 tinh trang: Na thap, K cao, ti s6 Na/K thap voi gia dinh c6 lién quan dén chdng chiu
man.

Ban d6 QTL (trén co s& AFLP va STS marker) cho thay gen chi luc diéu khién tinh
trang chéng chiu man dinh vi trén nhiém thé sb 1 (saltol). Bén canh gen chu luc, 3 QTL dugc
ghi nhan c6 quan hé vdi tinh trang hap thu cao K, 4 QTL c¢6 quan hé vdéi tinh trang hap thu
thip Na, va 3 QTL c6 quan hé véi tinh trang ti sé Na/K thdp. Nhitng QTL nay dinh vi trén
nhiém thé s6 1, 3, 4, 10 va 12 (Teng 1994)

2-4. SU THE HIEN GEN CHONG CHIU MAN

_Trong noéng nghiép, thiét hai do man, lanh, va kh6 han c6 anh huong nghiém trong
nhat dbi v6i nang suit cay trong (Boyer 1982). Dac biét thiét hai do man co thé lam thay d01
hoat dong sinh truong, phat trién, nang suat va lam chét cdy. Nhiéu nghién ciru mong muon
tim ra co ché chéng chiu min mét cach rd rang, dé xay dung mot chuong trinh cai tién giéng
chong chiu c6 hi¢u qua chon lgc cao. Trong linh vuc nghién ctu sinh ly thuc vat, hang loat
anh huong stress do man cho tha"iy réng thuc vat tu bao vé minh khdi nhitng thi¢t hai do méan
gy ra theo mo hinh phan tng oxygen (Kawasaki va ctv. 2001), tranh thiéu hut nudc, ting
cuong hip thu ion trong chu trinh quang hop (Noctor va Foyer 1998, Dat va ctv. 2000).



Su thé hién gen chong chiu man xét v€ linh vuc sinh hoc phan tir 1a mot kham pha vo
cung tha vi. Tin hi€u dugc truyén vao té bao, cac gen c¢6 chirc nang chuyén mén dugc khoi
dong va hang loat cac qua trinh chuyén ma, gidi ma xay ra.

Kawasaki va ctv. (2001) da sir dung phuong tién microarray dé theo doi sy thé hién
clia phan tir transcript va ting qéa trinh thé hién gen diéu khién tinh chéng chiu mén trong cay
la. Trén co s thur vién cDNA ly trich tir ré lia va bo marker EST (expressed sequence tags)
clia genome cdy lua chéng chiu min ndi tiéng Pokkali, nguoi ta di ap dung ky thuat
microarray dé kiém soat nhiing transcript trong viéc so sanh v&i nghiém thirc khong xtr 1y
mdn, thoi gian thay d6i tir 15 phut dén 1 tudn 18 trong diéu kién gdy man nhan tao. Vat liéu
duoc su dung la giong laa Pokkali (chuan khang) va giong lua IR29 (chuan nhiém). Nhom tac
gia nay tap trung xem x¢t phan ng dbi voi stress do mén trong quan thé lai c6 1728 transcript
dan suat tir ré lta cta cay bi xir Iy man (NaCl & nong d6 150mM). Két qua nay cho thiy mot
tién trinh diéu tiét gen chic ning véi nhiéu mirc d6 khac nhau cia transcript. Trong giai doan
dau tién, dap ng cua IR29 chdm hon Pokkali. Sau 3-6 gio' xtr Iy man, mue d6 phong phu cua
transcript thay d6i nhanh trong Pokkali, nhung IR29 c¢6 mdt su suy giam trong vong 3 gio dau
tién, dan dén cai chét ciia gibng nhiém man nay ngay sau do.

Hoat dong quang hop, su luu thong qua khi khong, va ho hap duogc ghi nhan sau khi
xtr ly 150mM NaCl. Quang hgp giam trong vong 20 phut va on dinh & phat tha 30 (Hoat
dong quang hop dugc do theo gid tri pmol photons / m’ / gidy, hoat dong nay chi con khoang
1710 so voi binh thuong) trong glong chuan khang Pokkali. Trong diéu kién xu Iy min lau
hon, Pokkali tiép tuc phat trién voi toe dd quang hop théap, 7 ngay sau khi xu Iy man, tong
luong chat kho tang gap doi. Pokkali duy tri lvgng nudc trong chdi trong 6 ngdy bi stress.
Nguoc lai, IR29 thé hién phan Gmg cham hon ddi véi stress, va tat ca cdy laa bi chét kho trong
vong 24 gio. Piéu nay cho thay tinh chdng chiu ctia Pokkali 1a mot co ché thé hién nhanh sau
khi ¢6 tin hiéu man, giup nd chdng chiu thiét hai do man tét hon gidng nhiém IR29 (Kawasaki
va ctv. 2001)

2-4-1. Pho thé hién transcript (transcript abundance profile)

So sanh sy thé hién transcript trong ré lta Pokkali trong diéu kién binh thuong va
trong diéu kién bj stress do man, nguoi ta ghi nhan sy khac biét vé kha nang chéng chiu ctua
kiéu hinh nay (Kawasaki va ctv. 2001). Thong tin vé phd thé hién transcript ctia ciy trong
dugc thu thap thong qua so sanh giira hai nghiém thure: binh thudong va cé xtr Iy mén, voi cac
chudi ma 1a dir liéu thu thip (bang 4). Trong thu vién cDNA cua ré lua, nhitng EST duoc xép
loai theo phé thé hién nhu sau: thu vién OC, khéng c6 stress: 1106 EST, thu vién OD, OE va
OF, ¢ stress: 1418 EST. Khoang 41% chudi ma cua thu vién OC dugc xem la nhing protein
khong duge xép hang (unclassified proteins), bao gdm ca nhom co6 thuat ngit chuyén mon la

“no hits”, trong diéu kién bi xtr Iy man. Trong xép hang kiéu “no hits”, c6 324 EST duoc tim
thdy véi du liéu khong c6 tinh chat phong pha. Tinh chat dong dang duoc tim thay trong
nhiéu marker EST nay, nhung 154 EST ctia nhitng cay bi thi¢t hai do mén khong thé hién mot
cach co y nghia tinh chat ddng dang v6i EST cua dit liéu. Su khac biét chinh cua transcript
thudc nghiém thirc binh thuong va nghiém thirc bi stress do man ¢ ché: hoat dong tong hop
protein giam, xét vé mit chirc nang. Trai lai, ching ta quan sat thdy transcript thé hién rat
nhiéu trong hoat dong lam dé dang su luu thong trong té bao va hoat dong tu vé clia té bao
(bang 4)



Bang 4: Chtrc ning ctia nhing transcript trong gidng lta Pokkali, dic trung cho thu vién
cDNA (Kawasaki va ctv. 2001)

Chirc nang chi yéu Binh thuong * Xt Iy NaCl®
Sd lugng % S6 luong %
Protein khong xép loai 354 32,0 590 41,6
Téng hop protein 253 22,9 152 10,7
Hoat dong bién dudng 109 9,9 142 10,0
“No hit” 94 8,5 230 16,2
T6 chirc té bao 59 53 36 2,5
DPinh vi protein 59 5,3 51 3,6
Truyén tin hiéu 45 4,1 41 2,9
Nang luong 29 2,6 39 2,8
Chuyén ma 29 2,6 17 1,2
Tao diéu kién chuyén dich 24 2,2 44 3,1
Ciru sdng, bao vé, va phat trién té bao 22 2,0 40 2,8
Tang truong va phan bao 13 1,2 18 1,3
Phit sinh té bao (biogenesis) 10 0,9 12 0,8
Di chuyén giira cac té bao 6 0,5 6 0,4
Téng cong 1106 100 1418 100
* thu vién OC (khong co stress)
® phéi hop thu vién OD, OE, va OF (c6 stress)

C6 4 thu vién cDNA tir 1é lta Pokkali: thu vién OC st dung RNA cua ré laa 10 ngay tudi,
khong xtr ly man, thu vién OD tur ré laa 30 phat sau khi thu hoach cay ma 12 gio tu01 thu
vién OE tir ré lta ciia cy ma 24-72 gid tudi, va thu vién OF tir ré lta cta cdy ma 1 tuan tudi

2-4-2. Phan tich microarray

Nhitng phan tir DNA cuta cac clone dugc chon loc, kich thude chén vao 16n hon 500
bp cua thu vién OC, OD, va OE duogc khuéch dai voi cap mdi T3/T7 (Kawasaki va ctv. 2001).
Nhirng amplicon dai hon 400 bp dwoc in ra. Két qiia microarray c6 1728 transcript dwoc xac
nhan v&i 3 1an nhan (1728 x 3 = 5184 nguyén t6 trén mdi slide). Hién nay, chung ta c6 thé st
dung web site: www.stress-genimocs.org dé tham khao bang két qua cap nhat vé tit ca EST
trong timg array. Sau khi lai va rita miu, nguoi ta tién hanh phan tich s6 liéu microarray nho
nhiing phﬁn mém hién di duogc thuong mai hoa. Cac tin hi¢u tur nhiing dém lap lai ba lan
dugc tinh theo gid tri trung binh. Cudng d tin hiéu Cy3 / Cy5 dugc diéu chinh véi su trg gitip
ctia cac gen diéu khién ¢ bén ngoai dugc cho thém vao microarray slide (theo qui trinh). Cac
ti 18 duogc tinh toan theo tin hiéu Cy3 tong s trén tat ca nhitng dom cua slide tuong Gng voi
tin hiéu Cy5 téng s6. Theo kiém tra ban dau, nhitng microarray nay nay dugc lai voi nhiing
probe muc tiéu duoc danh dau bang huynh quang tir nhiing mRNA cta mé 14 hoac mod ré
khong bi stress do mén. Két qua cho thy, hiu hét cac transcript trén array co ngudn gbc tir
thu vién cua ré, thé hién & muc d6 cao hon so voi transcript co ngudn goc tir 1a. Phén tich
RNA theo phuwong phap Northern Blot, khing dinh tinh chat chuyén biét cuia mo 1& theo s
liéu lai array (hinh 2-1). Su thay doi cuong do tin hiéu dugc biéu thi bang ti sb thé hién, tinh
theo log 10 (LR) (LR [Cy3/Cy5]). Két qua so sanh do léch chuan so véi trung binh miu cia
cac ddm lai voi RNA cho thay 91% tin hiéu & cudng do LR 0,1 twong tmg voi d 1éch chuan
la + 1,25 fold. Trong nhom cuong @ LR 0,15 ( + 1,4 fold), c6 98% tin hiéu duoc ghi nhan.
Trong nhém cudng do LR 0,2 ( £ 1,6 fold), c6 0,18% tin hi¢u dugc ghi nhan. Microarray c6
kha nang phat hi¢n su thé hién gen da dang & cuong do tin hi€u 16n hon + 0,2 LR, tuong
duong véi ngudng da duogc nghién cuu trude day (Maleck va ctv. 2000, Kawasaki va ctv.
2001). Mirc d6 bién thién cao dugc quan sat trong mot thi nghiém tuwong ty vdi RNA cia ré
sau mot nam trong diéu kién giéng nhu trén. Trong nhém cuong do LR 0,1, c6 76% tin hiéu
dugc ghi nhan. Trong nhom cuong d6 LR 0,15, c6 92% tin hi¢u dugc ghi nhan. Chi c6 2,7%




tin hiéu trong truong hop LR 0,2 va 47 marker ctia 1728 EST marker dugc ghi nhéan, sy bién
thién nay thé hién mdt cach ngau nhién.

2-4-3. Pic diém thé transcript ciia giong lia chong chiu mén trong diéu kién bi stress

Trong tat ca nhitng thi nghiém, nguoi ta so sanh cudng do Cy3 va Cy5 duoc danh du
(PK nonstress) nhim binh thuong hoa hién tugng bién thién. Trong nghiém thirc dbi ching
nay, 95% cac dom dugc ghi nhan & cuong do tin hiéu + 0,07 LR. Phan tir RNA khong bi
stress (3 gio) (thu thap 6 gio trong diéu kién co anh sang) lai voi RNA (khong bi stress, thu
thap 3 gio trong diéu kién ¢ anh sang) cho két qua pho thé hién rat gidng véi nghiém thirc
601 chimg (98% céc ddm dugc ghi nhan & cuong do tin hiéu £ 0,01 LR). Nhu vay su thay doi
vé dém c6 mot tac dung nhét dinh (Kawasaki va ctv. 2001)

Chuc niang diéu tiét sy thé hién gen thay doi, sau khi stress do man, da dugc quan sat
thong qua thi nghiém so sanh nhing probe tai thoi diém ddi chimg v6i nhiing probe tai 6 thoi
diém khéc nhau, liic thu thap RNA, sau khi xir ly cho cy bi stress. Chi sau 15 phut, Pokkali
da phan ung, thuc hién chuyén ma. Sau 15 phut bi stress do man, chi c6 2% transcript dugc
diéu tiét theo kiéu UP, hoic theo kiéu DOWN véi cudng d6 tin hiéu + 0,2 LR. Sau d6 14%
transcript dugc diéu tiét voi cudong d6 £ 0,1 LR (8% 16n hon + 0,1 LR va 6% it hon — 0,1 LR).
Sau 1 gio, 33% cua tit ca transcript dugc bién d6i cho hoat dong chuyén ma, voi cudng do +
0,1 LR (16% 16n hon +0,1 LR va 17% it hon — 0,1 LR), va 10% duoc diéu tiét v6i cuong do
16n hon £ 0,2 LR (4% 16n hon + 0,2 LR va 6% nhé hon — 0,2 LR) (Kawasaki va ctv. 2001)

Trong cay Arabidopsis thaliana, gen chéng chiu min duoc diéu tiét voi su thé hién
gen cao nhit vao lic 8 dén 10 gid sau khi mat troi moc 1én (Fowler va ctv. 1999, Park va ctv.
1999). Cudng do truyén tin hiéu cao cua thé transcript GIGANTEA trong cdy lia Pokkali
trong diéu kién c6 min va khong c6 min duoc ghi nhan 1 9 gid sau khi ¢ anh sang, va 10%
transcript trong Pokkali diéu tiét dang UP va DOWN trong vong 1 gio khi bi stress do mén
(Kawasaki va ctv. 2001). Sau mot tuan 1&, tinh chét diéu tiét theo kiéu UP (aquaporins) & dang
hdi phuc. Sinh tong hop protein gia ting & giai doan dau, theo sau d6 1a sy kich thich nhiing
transcript co tinh chat dap mg vdi stress trong vong mot vai gio, va kich thich nhiing
transcript ddm nhi€m chic nang bao vé c6 lién quan

Céc tac gia da tong két su khac biét gitta gidng chéng chiu min va gidng nhiém nhu
sau:

e Transcript cua giéng Pokkali chdng chiu man thé hién gen véi cuong do 1a mot hang
s6 (0,1 LR) trong tat ca cac pha cﬁa stress do man

e Su thé hién cia nhiing transcript can thiét cho hoat dong té bao, cung cép nang luong
cho ho hip chu ky C3, hoat dong chuyén md (mRNA), hoat dong chuyén dich
(ATPase), sinh tong hop té bao (dic biét thanh té bao), sinh tong hop DNA khéng bi
anh huong boi diéu kién man

e Phan tich microarray cho thdy pho thé hién ctia Pokkali duoc ghi nhan trong vong 15
phut, va ctia giéng nhiém IR29 dugc ghi nhan sau 1 gio

e Phan Ung dau tién trong diéu kién man 1a diéu tiét theo kiéu UP cua transcript thudc
gidng Pokkali (protein cua ribd thé, CDPK, va nhiéu EST chua rd chiic ning), trong
khi d6 nhitng hién tuong diéu tiét nay khong co trong gidéng nhiém IR29

2-4-4, Vai tro caa abscisic acid, jasmonate, proline

Abscisic acid (ABA) va jasmonate dugc ghi nhan trong phan ung cua cdy trong ddi
v6i stress do thiéu nuéc va khi cay bi thwong. Moon va ctv. (1997) di so sanh anh hudng sinh
ly hoc ¢ mure d6 phén tir cua jasmonic acid (JA) (< 10uM) va ABA dbi voi stress do man gay
ra trong ré lua. Chung ta biét raing ABA va JA 1a mot trong nhiing chat diéu tiét sinh truong
(regulator) c6 thé lam thay doi su thé hién ciia gen. Chat diéu tiét sinh truong JA va hop chat
methyl ester cta nd (methyl jasmonate = MeJA) xuat hién trong cdy trong va truyén tin hiéu



ctia cay khi phan ing véi vét thuong, ciing nhu khi cdy bi pathogen tan cong (Mueller va ctv.
1993). Jasmonate tich tu kha nhanh va c6 tinh chét chuyén vi khi cay bi thuong hodc duoc xur
1y vé1 mot “elicitor” (Creelman va ctv. 1992, Gundlach va ctv. 1992). Ca hai JA va MeJA déu
lam kich thich sy thé hién gen ma hoa nhimg protein c6 chirc nang khi cay bi thuong va bi
ngudn ndm bénh, vi khudn tan cong, thi du nhu cac loai hinh khac nhau trc ché proteinase
(Hidman va ctv. 1992), thi du nhu thionins (Andersen va ctv. 1992), protein & vach té bao
giau proline (Creelman va ctv. 1992), nhiing enzyme trong han tng sinh tong hop
phytoalexin, phenylalanine ammonialyase (Gundlach va ctv. 1992), enzyme ‘“chalcone
synthase” (Lee va ctv. 1996), va hang loat nhiing protein khac nhu PR protein (pathogenesis-
related) (Schweizer va ctv. 1997).

La R& RE1/5 RE1/10

metallothionein-like protein OsMT-1
(transcript ID #1272)

osrtl
(transcript ID #1719)

c-tubulin
(transcript ID #1320)

rRNA

Hinh 2-1: Su chuyén biét cia mo trong hoat dong lai microarray — Phan tich “RNA gel blot”
ddi véi nhitng clone dugc chon loc véi 10ug RNA / cot, RNA duogc ly trich tir ré laa va 1a lua
ctia nghiém thirc d6i chimg. Lai RNA dugc hoan tét trong ciing diéu kién str dung microarray.
Hinh anh dugc ghi nhén trén phim X-quang, dugc phan tich boi phan mém GelExpert (version
3.5), Nucleotech, San Carlos. Gia tri log-10 ratio dbi véi cac tin higu cta ré va la trong RNA
gel blot and microarray nhu sau: OsMT-1, 1,10/0,98; arsl, -0,4/-0,4; va oc-tubulin, 0,02 /-
0,01 (Kawasaki va ctv. 2001).

Jasmonate con duoc tim thdy trong hoat dong kich thich protein‘bét hoat & ribd thé cua 14 kidu
mach (Reinbothe va ctv. 1994) va nhi€u dang khac ctia nhom dong dang lipoxygenase (LOX)
cua thyc vat (Bell va ctv. 1995).

Abscisic acid 1a hormone thuc vat dugc xem nhu mdt tin hi€u quan trong trong phan
ung phan tir va sinh ly thuc vat khi cay thiéu nudc, cay bi anh hudng cua man, hoac nhiét 6
lanh (Zeevarrt va Creelman 1988, Moon va ctv. 1997). ABA va su thiéu nudc lam kich thich
su thé hién cua hang loat gen ¢c6 nhiém vu cai tién tinh chéng chiu khé han, tir do, cac 16p
khac nhau cua protein LEA (late-embryogenesis abundant) hinh thanh nén mot sy can xtng
sinh hoc, giup cdy chdng chiu stress. Trén co s¢ cdu tric nhu vay, nhitng phan tir protein LEA
¢6 nhiém vu béo vé thanh té bao, 1am luan chuyén nudc, hodc loc cac ion. Stress giy ra do
thiéu nudc s& kich hoat su chuyén ma cua gen LEA thong qua 19 trinh “ABA-I¢ thudc” va
ABA-doc lap” da dugc nghién ctru rat ki (Ingram va Bartels 1996, Shinozaki va Yamaguchi-
Shinozaki 1997). Tuy nhién, hién ching ta c6 rat it hiéu biét vé nhiing anh huong & giai doan
hau chuyén ma duoc kiém soat boi ABA (Moon va ctv. 1997).

Abscisic acid dugc chung minh la hoat dong cua gen trong phan tmg cua cay khi bi

thuong ton. Mitc @6 ABA ndi sinh ctia thuc vat sau khi bi ton hai gia tang tai cho va phat trién
theo hé thdng noi hap. Cac nha nghién ciru sir dung dot bién thiéu ABA dé theo di mdi twong



quan giita sy gia ting ABA sau khi bi thuong ton v&i su biéu hién cua nhimng phan tir trc ché
proteinase (Hidmann va ctv. 1992). Phan tmg ABA ciia gen pin2 co chic ning tong hop
protein trong dich bao khi t& bao bi thuong. Gen LOX ctia Arabidopsis dugc tim thiy do
ABA kich thich 1am gen nay hoat dong, chirng minh sy hop luc ctia ca hai chat diéu hoa sinh
trudng (Melan va ctv. 1993).

Moon va ctv. (1997) tong hop nhu sau:

e JA kich hoat mdt peroxidase cuia cation, hai protein médi c6 kich thude 32 va 28 kD,
nhiing protein PR c6 tinh chét acid nhu PR-1 va PR-10, va protein SalT phan tng véi
stress do midn & ré lta. Hau hét nhiing protein trong phan tmg cta JA & trong ré duoc
tich tu lai khi cay lta bi stress do mén gay ra

e JA khong kich thich protein LEA nhom s 3 ¢6 tinh chat dap ung voi ABA

e Trong diéu kién min, ABA kich thich hién twong tich ty transcript ciia gen oslea 3.

e JA, ABA, va stress do man kich thich sy tich tu transcript ctia gen salT va gen osdrr,
chung mang mat ma cda protein PR-10

e Mirc d6 ABA ndi sinh trong r& va mirc d6 methyl jasmonate gia ting rat khac nhau vé
luong va vé thoi gian bi stress do man kéo dai

Trong mdt nghién ctru khac vé thé hién ABA véi “binding protein” (BP) trong co ché
chdng chiu min cua cdy lua, Gupta va ctv. (1998) di ghi nhan nhiing diém chinh nhu sau

e ABA kich thich nhiing gen c6 nhiém vu quan trong trong diéu khién tinh chéng chiu
man

e Su thé hién yéu t6 chuyén ma ghi nhan nguyén t6 ABRE (viét tat tir chir abscisic acid
response element) nhu mdt hoat dong diéu hoa khi cay bi stress do méan

e Trong diéu kién bi stress do min trong 72 gio, hai transcript dugc tich tu trong ré laa
Pokkali (chuan khang) di dugc phat hién 1a 2,0 kb (r2.0) va 1,5 kb (r1.5). Ca hai
transcript ndy dugc phat hién sau 6 gio bi stress do man, hodc dugc xtir Iy ABA.

e Giai doan thé hién hoat dong diéu tiét gen voi nguyén t6 “ABRE-binding protein”
trong phan tng v6i mén xay ra vao luc 26 gio sau khi xtt ly 200mM NaCl

e Sy xuét hién ciia “ABRE-binding protein” ¢ thé bat hoat va tién-sinh tong hop cua cay
dbi chimg va hoat dong ciia GTP c6 thé 1a mot 16 trinh diéu tiét su thé hién cua nhitng
gen chdng chiu min

Mdi quan hé giita hoat dong truyén tin hiéu va su diéu hoa gen chéng chiu man rat
dugc quan tim nghién ctru. Thyc vat ¢6 kha ning chong chiu duge nhiing thir thach ctia moi
truong nhu kho han, nhiét d lanh, min bang co ché diéu tiét (adjustment) nhiéu hon co ché
thoat (escaping). Nhimg phan tmg nhu vay duoc su hd tro dic luc cia ABA, voi nhu'ng kenh
truyén tin hiéu hién nay van chua dugc blet rd rang. MGt tin hiéu dugc ghi nhan la Ca™ , va
chinh ABA di l1am tang ham luong Ca™" trong té bao bao vé dan dén sy dong mé khi khong
khi can thiét (Wu va ctv. 1997). C6 3 chat 1am nhiém vu diéu tiét Ca™ 1a: inositol (1, 4, 5)-
triphosphate (IP3), cyclic adenosine 5’-diphosphate ribose (cADPR), va nicotinic acid adenine
dinucleotide phosphate (NAADP"). Receptor cua IP; duoc biét kha rd nhung receptor cua
cADPR va NAADP" chua dugc biét nhiéu lim. Receptor c6 tinh gia dinh cia cADPR 1a
ryanodine (RyR) (Wu va ctv. 1997). Cac xét nghi€m sinh hoc trén cay Arabidopsis thaliana
cho thay ham lugng cADPR gia ting theo ABA

Cong trinh nghién ctru cua Igarashi va ctv. (1997) da dinh tinh gen d6i voi A’-
pyrroline-5-carboxylase synthetase” (cOsPsCS) va xem xét méi tuong quan gilra thé hién gen
nay voi tinh chéng chiu man cua cay laa. Nguoi ta da phan 1ap mot cDNA d6i voi cOsPsCS,
mot enzyme dung trong sinh tong hop ¢ ‘proline”. Sau do, nguoi ta tién hanh xac dinh tinh chét
thu vién cDNA ly trich tir cdy ma 14 ngay tudi cla glong lua Akibare. Chudi amino acid bi
phan giai cta protein PsCS thé hién 74,2% dang twong dong (homology) ddi véi PsCS cia
Arabidopsis thaliana, va 75,5% dang tuong dong ddi véi PsCS cia Vigna aconitifolia. Phan



tich Northern blot cho thiy phan tir RNA ciia gen nay bi kich thich trong diéu kién xur ly nong
d6 min cao, hodc diéu kién c6 ABA. Sy tich lity proline ciing dugc quan sat nhu mot két qua
thé hién gen trong diéu kién cay lta bi xtr Iy man. Proline 1a mot yéu t6 c6 thé kich thich sy
diéu tiét gen ddi v6i hién tuong co nguyén sinh trong ciy lia khi bi xtr Iy min hoic kho han
(Strizhov va ctv. 1997, Iyer va Caplan 1998)

2-5. NGHIEN CUU CHUYEN DE

CAI TIEN GIONG LUA CHONG CHIU MAN O
PONG BANG SONG CUU LONG
(Lang va ctv. 2001a, 2001b, 2001c¢)

Vung trong laa bi nhiém min & Déng Bang Song Ciru Long (DBSCL) u6c khoang
700.000 ha. Méan x@m nhép tir thang 12 dén thang 5. Noéng dan ¢ day thuong chd mua dé
trong lta. Tuy nhién do luong mua that thuong, cy lua van c6 thé bi man gay hai ¢ giai doan
ma, hoic giai doan trd dén chin. Viéc xac dinh tiéu chuén chon glong chong chiu man, xac
dinh cac tinh trang can thiét, co ché khang man ¢ giai doan ma, va giai doan phat duc la muyc
tiéu ctia nhiéu chuwong trinh chon gidng. Tinh trang dugc quan tim nhiéu 1a muc do ton
thuong trén 14 ¢ giai doan ma, ti 1€ hat bat thu & giai doan phat duc, ti s6 Na'/K' cua chdi
than, trong diéu kién méi truong man. Ainh hudng gay hai do man trén cay lua rat phuc tap,
chung ta khong chi quan sat tinh trang hinh thai, ma con tinh trang sinh 1y, sinh hoa, tuong tac
v6i moéi truong. Do do, viée chon loc ca thé chéng chiu man khong thé can ctr trén mot tinh
trang riéng biét nao d6 (Akbar va ctv. 1986). Gidng chdng chiu man ndi tiéng Nona Bokra
duogc ghi nhan tot & giai doan ma va giai doan ting twdng, nhung gidng chuan khang Pokkali
dugc ghi nhat t6t & giai doan phat duc (Senadhira 1987). Giéng Dbc Do, va Pdc Phung di
dugc danh gia nhu ngudn cho gen khang & DPBSCL (Biru va ctv. 1995). Chwong trinh chon
gidng lta chéng chiu man tip trung khai thac ngudn tai nguyén di truyén dia phwong, tinh
thich nghi véi méi truong va tp quan canh tic. Ky thuat di truyén phéan ttr hién duoc Gmg
dung dé tao gidng lta ning suat cao va chéng chiu diéu kién bit loi chinh. Chen va ctv.
(1991) da ghi nhan sy c6 mét cia nhom alen M-20 ¢ gitra hai loci RG711 and RG4 trén nhlem
thé s6 7. Quan thé F, cua cap lai gitra M-20 v&i gidng 77-170 cho thay: gen khang cha yéu
dinh vi trén nhidm thé s 7, lién két voi marker RG711 voi khoang cach di truyen 7.0£2.9 ctM
(Zhang va ctv 1995). Nhoém marker phan tir "microsatellite"dugc xem nhu rat pht hop trong
truong hop xac dinh gen chong chiu min, voi thé da hinh (polymorphism) phong phii (Kun-
Shen va ctv 1993).

Muc ti€u nghién ctru: (1) xac dinh vét liu cho gen chong chiu man, (2) tim hiéu mot
vai co sé sinh 1y tinh chdng chiu min, (3) phat trién giéng lta chong chiu mian & DPBSCL.

2-5-1. VAT LIEU & PHUONG PHAP
Vit liéu bao gém cac gidng lua dia phuong cb truyén, giéng laa cai tién trong chuwong

trinh lai, voi glong dbi _chung khang qudc té 1a Pokkali va d6i chimg khang dia phuong 1a
A69-1, giong chuan nhiém la IR28.

St dung qugn thg F, cta t6 hop lai IR28 / Péc Phung. Thu hoach hai hat trén mdi
bong cua moi ca thé F, dé theo doi su phan ly & Fs.

Dung dich min duoc tao ra bang cach khudy déu mudi in trong nudc cit (5 g trong 1
lit nudce), diéu chinh sao cho d dan dién EC = 10 dS/m.

Thang ‘diém danh gia dugc trinh bay trong bang 1, trén co s6 quan sat bang mat. Viéc
danh gia bat dau tir tuan I¢ tha ba sau khi xtt ly man.



Béng 5: Tiéu chuan danh gia (SES) ¢ giai doan ting trudng va phat trién.

Piém | Quan sat Mitc chong chiu
1 Tang truong binh thudng, khong co vét chay 14 | Chong chiu tot

Gan nhu binh thuong, nhung dau 14 hodc vai 14 | Chdng chiu

c6 vét trang, 1a hoi cudn lai
5 Tang trudng cham lai; hau hét 14 bi cudn, chi co Chéng chiu trung binh
vai 14 con c6 thé moc dai ra
7 Tang trudng bi ngung lai hoan toan; hau hét 14 | Nhiém
bi kho; mot vai chdi bi chét
9 TAt ca cay bi chét hoac kho R4t nhiém

Microsatellite: San pham PCR dugc chudn bi trong 10mM Tris-HC1 (pH 8), 50mM KClI,
1.5mM MgCly, 1 unit cua TAKARA Tag, 4 nmol dNTP, 10pmol primer va 50ng DNA. Su
dung thermal cycler 9600 (Perkin-Elmer), chu ky nhan gen duoc thiét ké nhu sau: tach day
don & 95°C trong 5 phut, tiép theo d6 1a 35 chu ky: 94°C trong 60 gidy, 55°C trong 30 gidy,
72°C trong 60 gidy. Lan kéo dai phan tmg cudi 1a 72°C trong 5 phit. Sau khi thuc hién PCR,
chung t6i thém vao 13ul dung dich dém (98% formamide, 10mm EDTA, 0.025%
bromophenol blue, 0.025% xylene cyanol. Mirc d6 da hinh cta san phim PCR duoc phat hién
nho ethidium bromide sau khi dién di trén 5% agarose gel. Microsatellite marker dugc ghi
nhan sy co bing khang va nhiém theo s6 1 (chéng chiu man) va 2 (nhiém).

Trong nghién ctru co ché tinh chdng chiu man, viéc xir Iy min duoc thyc hién trén cay
ma 3-tudn- tudi, trong mdi truong dinh dudng Yoshida. Thém vao 50ml NaCl sao cho nong
do dat 0.5% va 1.0% mdi mot tuan. Chi tiéu quan sat dugc ghi nhan vao lua 1 va 2 tuan sau
khi xtr ly m@n. Sodium va potassium dugc do bang quang pho ké ngon lita. Hai giéng chong
chiu 1a CSR10 va CRS13 ctia An D9 dugc so sanh véi hai giéng nhiém 1a IR20 va IR28 trén
c0o s& cac chi ti€u sinh 1y, sinh hoa.

2-5-2. KET QUA & THAO LUAN
2-5-2-1. Xac dinh vat liéu lai tao

Nghién ciru di truyén sé luong gen chéng chiu min di duoc nghién ctru trén cd so tinh
trang hinh thai hoc (Buru va Tao 1993). Uu thé lai duoc ghi nhan ddi voi nang suat hat, sb
bong trén bui, va chiéu cao, do hoat dong cua gen troi va tuong tac khong alen. Trong didu
kién min, hat chic trén bong co gia tri dong godp truc tiép 16n nhat dén ning suit (Buu va
Trudng 1988). S6 hat chic trén bong va ti 1¢ hat 1ép 1a hai thong s6 dang tin cdy nhat cia chi
s6 chon loc trong diéu kién man. Anh hudng ciia gen khong cong tinh (non-additive) d6i voi
cac yéu t6 cau thanh ning suat da duoc ghi nhan, trir trong luong 1000 hat (Tao va ctv. 1992).
C6 it nhat 5 nhom gen diéu khién tinh trang chiéu cao cdy cua gidng lta nudc sau trong &
ving ven bién bi ngap min

Gi4 tri kha ning phdi hop chung cao d6i véi tinh trang st chita dugc ghi nhan trén gidng lua
dia phuong vung man la Lua Giau, Ba xe giai, va Bong Huong (Lang 1994).

Chién lugc tao chon gidng chdng chéng chiu min duoc xem nhu 1a cach 1am kinh té
va ¢ hiéu quia nhat dé gia ting san luong thoc ¢ ving bi nhiém man. Chung ta da ¢ gang tim
kiém tinh trang dat chi tiéu chon loc don gian nhét cho nha chon gidng. Nhiing thong sb da
duogc cong bd va dé nghi can quan tam la mirc d thigt hai trén 14 & giai doan ma, hat hitu thy
¢ giai doan phat duc, ti s6 Na'/K" ctia chéi trong diéu kién man (Buru va ctv. 1995). Hiéu qua
chon lgc giong lua chong chiu man van con rat thap boi vi tinh chat phtre tap cua ving dat
khao sat, va nhiing yéu t6 moi truong khac co lién quan nhung khong kiém soat dugc. Co hai
hodc nhiéu gen s lwong diéu khién tinh chéng chiu man, lién két kha chat ché véi méi trudng
da duoc ghi nhan, nho phuong tién marker phan tr RFLP (Kuraka va ctv. 1994, McCouch va
ctv. 1998).



Vién Lia BPBSCL da thanh loc 418 mau gidng lua dija phuong trong diéu kién man 6-
12dS/m, c6 44 mau gidng chong chiu t6t 1a Nang Co Do, Soc Nau (Buru va ctv. 1995), va gan
day 1a Boc Bo, Boc Phung, Trai May, Ca Pung Trang (bang 6)

2-5-2-2. Nghién ciru co’ ché chong chiu min

Céc gibng lua nhap noi IR37109-61, BW298-2, CSR9, CSR10, CSR13, va gidng lua
cia Vién OM723-7, OMZZ3—11 co6 kha nang phuc hoi tot va cho nang suat cao trén cac vung
muc tiéu, thong qua hé thong khao nghiém giong hang ndm

Hai giéng lta chong chiu min ciia An D9 1a CSR10 (M40-431-24-114 / Jaya) and
CRS13 (CSR1 / Basmati / CSRS) duogc sir dung dé so sanh voi hai giong nhiem IR20 va IRS8
(Bay 1993).

D6 min 1am gia ting ham luong sodium trong ca hai cay lia khang va nhiém min. Do
man lam giam dang ké ham lugng potassium & cdy nhieém, nhung lam tdng potassium ¢ cdy
chong chiu, cd hai giai doan tdng trudng va phat duc (bang 7)

Gidng lta chdng chiu min c6 ham lugng Na* giam do né duy tri dugc mét lugng cao
K" trong than (Krishnamurty va ctv. 1987, Prat va Fathi 1990). Tinh chdng chiu man Salinity
tolerance (voi tiéu chudn chon loc Na'/K '™ cuia chdi than) dugc didu khién boi hoat dong cua
ca hai nhom gen cong va trdi (Gregorio va Senadhira 1993). Tinh trang chéng chiu min dugc
diéu khién bai it nhat hai nhém gen c6 tinh siéu troi. Nhom thtr nhét ¢ thé didu khién su loai
thai Na® va nhom ther hai diéu khién sy hip thu K'. Ti s6 Na"/K" trong chdi than cua cac
gidng chdng chiu min thuong nhé hon so voi giéng nhidém khi bi xir Iy man. Ti s6 Na'/Ca™
16n trong gidng nhiém so véi gidng chdng chiu (Subbarao et al. 1990).

Giéng lua chéng chiu man c6 thé con nho co ché tich tu mot lugng cao spermidine va
spermine so voi nhitng cady ma chua xur Iy man & ca hai giai doan. Ham lugng putrescine hoi
tang 1én trong cdy ma bi xir Iy min so v6i cdy binh thudng (Bay 1993). Giéng nhiém min
thuong duy tri mot lwong cao putrescine, két hop voi ham luong thip cia spermidine va
spermine trong cdy ma bi xir Iy médn ¢ ca hai giai doan (bang 8). Katiyar va Dubey (1990) ghi
nhén rang man lam cho ham luong polyamine gia tang dang ké trong cay ma; & do man 14
dS/m putrescine tang gap doi trong gidng nhiém. Hop chit polyamines bao gom putrescine,
dugc biét voi chirc nang kich thich su tdng truong cua cay trong, cho thay rang nong do cua
nhitng amines ndi sinh nay c6 thé 1a mic gidi han cia su ting trudong (Smith 1982, 1984).
Spermidine va spermine di dugc biét trong co ché ngin ngira hoat dong cua fructose-1,6-
biphosphatase trong luc lap (Costa va Bagni 1983, Costa va ctv. 1984). Su c6 mat cua
spermidine synthase trong luc lap cho thdy ring spermidine c6 thé 1a mot "modulator" rat
quan trong cua fructose-1,6-biphosphatase in vivo (Sindhu va Cohen 1983). Putrescine tich tu
trong cay dé glup cay thich nghi véi cac diéu kién gay stress tir bén ngoai, dic biét truong hop
thiéu K" va Mg, hap thu NH4" trong diéu kién bi acid hoa, va truong hop bi nhidém min
(Altman va ctv. 1982, Young va Galston 1983, Flores va ctv. 1984, Smith 1984). Nong do
putrescme cling s€ gia tang néu co yeu tb gay sdc 1am co nguyén sinh hoac yéu t6 mat nudc
ctia té bao (Flores va Galston 1984). Su cén bang dién giira cation / anion ciing chimg minh
dugc hién tuong gia tang putrescine khi co nguyén sinh, nhung sy tich tu proline trong diéu
kién kho han va mian c6 thé dugc xem xét tir mot co ché gidng nhau, putrescine tich tu nhu
mdt san pham duy trir trong nhitng diéu kién bi stress rat da dang (Smith 1984) (Bang 8).

Béang 6: Thanh loc gidng lua chdng chiu min ¢ giai doan ma, trong méi truong Yoshida +
NaCl

Giong Pi¢m chf')ng chiu
6dS/m 12dS/m
Doc Do 3 5
DPdc Phung 3 5




Trai May 3 7
Ca dung tring 3 7
Lua Trang Cat 5 7
Nang Thiét 5 7
Nang Tét 5 7
Ca bung bé 5 7
Ca Dung Phen 5 7
Phung Lun Lem 5 7
Nang Thom Hat Luyu 5 7
Nép Trimg Cat 5 9
Tam Bo 5 9
Lta Nang Thom 9 9
Trang Chum 5 9
Nho Thuée Co 5 9
Nang Qudt 5 9
Nang Ra 5 9
Chiéu bo 3 9
Nang Huong 5 9
Nang Qudt 5 9
Baleé 9 9
Trang Lun 9 9
Nho Thom Lun 3 9
Nép Mo 3 9
Déc Trang 3 9
Nanh Chén 3 9
Nép Moéng chim 3 9
Tiéu Chum 3 9
Tring Tép 3 9
Mot Bui 9 9
Nang Keo 7 9
NépThan 9 9
IR28 (chuan nhiém) 9 9
Pokkali (chudn khang) 3 5

(1: chdng chiu tot, 3: chdng chiu, 5: chong chiu trung binh, 7: nhiém, 9: rat nhiém)

Bang 7: Anh huong man dbi voi sy tich lily chat kho, ham luong Na, K cia cay lua (Bay
1993)

Gidng Nghiém thtrc Chét kho Sodium Potassium
(g / cay) (meq /g TL (meq /g TL
kho) kho)

ITSX | 2TSX | 1TSX | 2TSX | ITSX | 2TSX

CSR10 Dbi ching 0.58 1.38 | 064 | 074 | 092 | 1.12
0,5% NaCl 0.49 1.01 0.82 1.30 1.34 | 2.60

1,0% NaCl 0.45 0.90 | 0.88 1.60 1.64 | 3.20

CSR13 Doi chimg 0.61 1.17 | 090 | 0.96 1.10 | 1.38
0,5% NaCl 047 | 0.77 1.16 1.80 1.32 | 2.72

1,0% NaCl 0.37 | 0.68 1.26 | 2.42 1.58 | 3.00

IR20 Déi chimg 0.51 1.22 | 0.82 | 0.94 1.20 | 1.40
0,5% NaCl 0.32 | 0.64 1.26 | 222 | 0.85 | 0.96

1,0% NaCl 028 | 043 | 2.14 | 3.00 | 0.54 | 0.46

IR8 Dbi chiing 0.63 142 | 0.60 | 0.70 1.00 | 1.36




0,5% NaCl 041 | 084 | 098 | 1.56 | 0.82 | 0.94
1,0% NaCl 036 | 071 | 138 | 2.14 | 0.58 | 0.68
LSD 0.05 (gidng) 0.06 | 0.10 | 020 | 047 | 022 | 0.33
LSD 0.01 0.09 | 0.15 | 030 | ns | 034 | 049
LSD 0.05 (giéng x nong d6 mudi)| 0.06 | 0.11 | 021 | 0.55 | 0.26 | 0.39
LSD 0.01 0.09 | 0.17 | 040 | ns | 039 | 0.57

TSX: tuan sau khi xir 1y mén

Bang 8: Ham lugng polyamine tong sd, putrescine, spermidine va spermine trong chdi than
ctia giong chong chiu min va gidng nhiém (umo/100g trong luong tuoi) (Bay 1993)

Giong | Nghiém Polyamine Putrescine Spermidine Spermine
thirc 1Tsx| 2Tsx| 1 Tsx| 2Tsx| 1Tsx| 2Tsx| 1Tsx| 2Tsx
CSR10 | BC 134 175 60 73 57 67 17 35

0.5%NaCl | 174 | 238 | 63 80 80 107 31 51
1.0%NaCl | 228 | 342 | 65 83 106 155 57 104
CSR13 | BC 150 | 198 | 64 83 63 74 22 41
0.5%NaCl | 179 | 244 | 68 95 72 92 39 57
1.0%NaCl | 227 | 346 | 73 99 99 145 55 102
IR20 | DC 167 | 228 | 74 99 71 88 22 41
0.5%NaCl | 205| 298 | 103 156 77 95 25 47
1.0%NaCl | 240 | 338 | 103 184 82 101 28 53
IR8 DC 157 228 | 68 97 66 86 23 45
0.5%NaCl | 192 | 291 98 141 68 95 26 55
1.0%NaCl | 223 | 330 | 122 166 73 102 28 62

LSDO0.05 (gidng) o | 12| 3 6 3 9 6 2
LSDO0.01 13| 18| 4 9 5 ns 10 3
(Gidng x%NaCl)

LSD0.05 10| 19| 3 8 5 11 8 4
LSDO0.01 15 | 27 5 11 7 16 11 5

Tsx: tuan sau khi xir [y mdn
Trong didu kién xu ly man, ham luong spermine va spermidine tang rt nhiéu trong
glong Chong chiu mén so voi glong nhiém.

2-5-2-3. Phén tich bin d di truyén QTL tinh chong chiu min

Quan thé can giao tai to hop bao gdom 108 dong tir to hop lai Tenasai 2 / CB da duoc
st dung trong phan tich ban 6 QTL tinh chéng chiu min cta cay lua. Tenasai 2 14 gidng cho
gen chong chiu min cua Trung Quéc va CB la gidng nhlém ¢6 ngudn géc tor M¥. Nhitng tinh
trang dugc quan sat trong diéu kién man 12 dS/m 14 : s6 ngay cay ma song sot (SD), trong
lwong kho cua r&, trong luong kho cua chdi, ham luong Na', K" va ti s6 Na'/K" trong chéi.
Marker phan tir dugc str dung trong phan tich ban do di truyen la RFLP va microsatellite voi
108 marker, phu trén 12 nhiém sdc thé cua cdy lua. Ban dd duge phu véi téng 6 2.340,5 cM,
trung binh 21,68 ¢M / quing giira marker va loci. Nhitng marker phén tir lién két v6i loci thé
hién tinh chdng chiu min phén 16n dinh vi trén nhiém thé sb 1, 2, 3, 9, 11 va 12. Ban db di
truyén QTL dugc phén tich dé xac dinh anh huong gitta QTL va céc tinh trang lién quan dén
kha ning chiu min cua ciy lta. Nhiing xét nghiém dugc ap dung bod sung trong phan tich
QTL la phép thtr chi binh phuong, phan tich timg marker riéng (SMA), phéan tich mapping
ting quéing (IM). Két qua gilia cac phuong phap nay cho nhiing gia tri thong nhat dé két luan.
Tinh trang c6 lién quan dén kha ning chong chiu mdn: SD do bén QTL diéu khién, trong
luong kho cua chdi do mot QTL, trong luong kho cia ré do hai QTL, su hap thu Na" do mot
QTL, sy hip thu K* do mot QTL, va ti s6 Na'/K" do bén QTL (hinh 1). Thong qua phan tich
QTL, su bién thién kiéu hinh cta SD thay ddi tir 5,2 dén 11,6%, cua nhitng tinh trang con lai



1a 4,80 dén 14,38%. Nhiing QTL diéu khién chung tinh trang RD va trong lugng kho cia ré,
RD va Na'/K" dinh vi trén nhiém thé 3, va 9. Nhitng QTL diéu khién chung tinh trang
Na'/K' va K* dinh vi trén nhidém thé s 12. Két quia nay da giai thich hién twong bién thién
vuot troi cta con lai so v6i bd me ddi véi cac tinh trang c6 lién quan dén kha nang chiu man
(Lang va ctv. 2000)

Bang 9: Xéc dinh QTL tinh trang sé ngay song sot sau khi xur Iy mén (SD) bang phuong phap
SMA (single marker analysis) cua 108 dong RIL tur t6 hop Tenasai 2 / CB (Lang va ctv.
2001b)

Marker Nhién} Nguon | Gia tri trung binh cua | Gid tri P R’
sdc thé | alen (1) alen ) (%)’
C711 9 T 28.79£0.26 0.0080 11.5
C 25.64+0.77
Cl1454 9 T 28.79£0.36 0.0235 11.6
C 23.2240.00
R1751 9 T 28.92+0.28 0.0277 6.9
C 27.63£0.60
R3156 3 T 28.30+0.28 0.0250 8.5
C 30.90+1.21
C560 2 T 28.3840.25 0.0298 6.6
C 31.60+1.56
C747 2 T 28.22+0.30 0.0402 6.1
C 29.60£0.60
R26 2 T 28.4610.25 0.0450 52
C 31.06%1.60
C178 | T 28.84+0.26 0.0500 5.8
C 26.66+1.61

(1) alen cua Tenasai ky hiéu T, alen ciia CB ky hi¢u C
(2) Xac suat cua trung binh nhom khéc biét do ngau nhién
(3) Phén trim bién thién kiéu hinh ctia tinh trang s ngay song sot (SD)

. Pa hinh duoc ghi nhan trén 74 RFLP giita bd va me, va day 1a nhitng marker rét ¢6 ich
dé xac dinh tinh 16 rang cua nhitng mau du doan trong nghién ctru. Trong 91 cip moi cua
microsatellite ¢6 51 marker cho két qua da hinh. Do 16n phan tir cia nhitng SSR nay bién
thién tir 95 bp (RM227) dén 220 bp (RM219, RM242).

Diéu tra 74 RFLP, c6 42 marker phén ly mdt cach c6 y nghia theo ti 1¢ 1:1. Tat ca
marker (trir mot marker) thé hién do 1éch vé phia kiéu gen cta Tenasai 2 (gidng chdng chiu
man).

Béng 9 cho thiy 8 marker dinh vi gan nhimg QTL diu khién tinh trang sd ngay song
sot (SD) trong diéu kién man. Bén marker thé hién QTL diéu khién gia tang tinh chong chiu
man tur kiéu gen ciia bé me, nhung hai marker thé hién anh hudng 16n nhat thudc vé kiéu gen
cta giéng Tenasai 2. Nhitng QTL muc tiéu nhu vay dinh vi trén nhiém sic thé s6 1,2, 3, va 9.
Tat ca 8 marker nay dong gop mot cach c6 ¥ nghia vé do 1éch voi ti 18 phan ly 1:1 giita nhom
kiéu gen chéng chiu va nhom kiéu gen nhiém.

Bang 10 cho thiy gi4 tri trung binh cua trong lwong chdi than (SW) cua cac dong can
giao co6 chua alen cua Tenasai 2, dugc khuéch dai boi primer RM209, 16n hon gia tri trung
binh c6 y nghia so vi nhom co alen cua gidng CB. Locus nay dinh vi trén nhiém thé s 11,
noi ay khong c6 QTL marker cua cac tinh trang khac lién quan dén hién twong chong ch1u
man dinh vi.

QTL dbi v6i tinh trang trong lugng r& (RW) lién két voi nhitng marker dinh vi trén

nhiém thé s§ 3 va 9, trung vai tinh trang SD, nhung chi c6 mdt marker R3156 duoc chi dinh
chung cho c4 hai tinh trang RW va SD



Ham luong Na va K bi anh huong bai cac loci dinh vi trén nhiém thé sb 6, 7 va 12,

cung thé hién trén nhiém thé s6 1 va 2.
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Hinh 2-2: Ngudn A tir Tenasai 2 - glong chong chiu man, va ngudn B tir CB- gidng nhiém
man. Céac dinh biéu thi vung di truyén cia giéng nhiém CB, trong khi d6 cac 16m biéu thi
ving di truyén cua giéng chng chiu Tenasai 2, giup gia ting tinh trang muc tiéu (Lang va ctv.
2001b)
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Hiph 2-3: Ban dd QTL cua nhing tinh trang muc tiéu lién quan dén hién tuong chéng chiu man trén
quan thé Fg (RIL) cua t6 hop lai Tenasai 2 / CB (Lang va ctv. 2001b)



Bang 10: Xac dinh QTL cua cac :[inh trang trong luong ré (RW), trong luqng chdi than (SW),
ham lugng Na trong chdi, ham lugng K trong choi, ti 1€ Na/K, bang phuong phap
SMA cua 108 dong RIL tir t6 hop Tenasai 2 / CB (Lang va ctv. 2001b)

Tinh | Marker Nhief:m Kiéu Trung binh alen | Gia tri | Gia tri P R’> | DPE
trang thé gen F (%)
Stwi RM209 11 T 284.51£6.53 9.24 | 0.0036 | 14.3 T
C 220.0+£8.54 8
R3156 3 T 72.4242.04 5.87 0.018 | 9.34 C
C 92.0 +4.98
Rt.wt C563 3 T 73.04+1.86 5.23 0.025 | 6.95 C
C 87.53 +5.34
C397 9 T 77.28 £2.04 4.00 0.050 | 6.35 T
C 61.81 £2.60
RM240 2 T 0.43 £0.01 5.21 0.025 | 7.22 C
Na' C 0.48 £0.01
R1167 6 T 0.44+0.01 3.68 0.050 | 4.35 C
C 0.55+0.01
Kt G24 12 T 0.7340.02 10.57 | 0.002 | 17.4 C
C 0.9740.11 5
C86 1 T 0.57£0.02 5.03 0.029 | 9.14 C
C 0.7340.04
G24 12 T 0.61+0.02 4.83 0.032 | 8.81 T
Na'/ C 0.45+0.07
K" RM214 | 7 T 0.59+0.02 3.86 | 0.050 | 586 | C
C 0.81+0.06
C747 2 T 0.62+0.02 3.71 0.050 | 5.25 T
C 0.5440.04

alen cua Tenasai ky hiéu T, alen cia CB ky hi¢u C. i
DPE: Direction of phenotypic effect: xu hudng kiéu hinh theo kiéu alen ctia T: Tesanai 2; va
C:CB

Phuong phap nhay cam hon trong phat hién QTL la phuong phéap phén tich cing mot
lac nhitng anh huong cua marker lién két trong cting mot quang ciia nhiém sic thé khi nghién
ctru vé di truyén tinh chong chiu man, dugc tom tat trong bang 11. Anh hudng cia nhiing
vung khéac nhau trén mdi nhiém sdc thé dbi véi 6 tinh trang muc ti€u (tiéu chuén chon loc)
lién quan dén hién tuong chéng chiu man duoc thé hién trong hinh 2-2. Cac dinh biéu thi
vung di truyén ciia gidng nhiém CB, trong khi d6 cac 16m biéu thi ving di truyén cia gidng
chéng chiu Tenasai 2, gitip gia ting tinh trang muc tiéu. Trong bang 11, c6 7 doan thudc 4
nhiém sic thé diéu khién tinh trang SD, va mot vai doan diéu khién cac tinh trang muc ti€u
con lai. Tinh trang SD c6 chung nhiing doan dinh vi trén nhiém sic thé s6 2 va tinh trang RW
¢6 chung nhiing doan dinh vi trén nhiém sdc thé sb 3

Bon ving: C560 - C747, R3156 — C397, C1454 — C397, va G24 — R1684 c6 anh
hudng rt ¥ nghia voi hai tinh trang muc tiéu (bang 11). Nhiing anh huéng ciia cac ving khac
nhau nhu vy trén timg nhiém sic thé dbi voi 6 tinh trang muc tiéu duwgc tom tit trong hinh 2-
2.

Hau hét cac tinh trang muc tiéu déu thé hién anh huéng mot cach y nghia trén cac
vung dugc xac dinh cia genome (bang 11), nhung tinh trang trong luong chdi, ham lugng K*
thé hién anh hudng chi trong mot quang cua ban d6 di truyén ma thoi.



Bang 11: QTL cua cac tinh trang dugc xac dinh bang phuong phap phan tich quing (interval
analysis) trén ban do di truyén (hinh 2-3) (Lang va ctv. 2001a)

Index Quang gitra hai marker Nhiém thé GiatriP  centi-
Morgan
S6 ngay song sot (SD)
(6-7) C178-R210 1 0.010 7.7
(18-19) R26 - C560 2 0.000 15.7
(19-20) C560- C747 2 0.000 11.9
(37-38) R3156- C563 3 0.008 33.1
(80-81) C1454 -C397 9 0.000 16.1
(79-80) C711-C1454 9 0.008 19.5
(81-82 R1751-C397 9 0.000 8.4
TL choi than (SW)
(91-92) RM209-RM206 11 0.003 34.5
TL ré (RW)
(36-37) C563 -C63 3 0.000 53
(37-38) R3156 —63 3 0.00001 33.1
(80-81) C397-C1454 9 0.006 16.1
Ham lugng K
(104-105) G24-R1684 12 0.010 12.3
Ham luong Na*
15-16) RM240-RM213 2 0.002 453
Tilé Na'/K"
(1-2) C86-RM212 1 0.020 33.0
(19-20) C747-C560 2 0.000 11.9
(61-62) RM214- R1789 7 0.0001 37.7
(104-105) G24- R1684 12 0.0001 12.3

Hinh 2-3 cho thiy ban do lién két gen va marker v6i 74 RFLP va 31 SSR thé hién da
hinh, v&i chiéu dai tong cong 1a 2.340,5 cM. Khoang cach trung binh giira hai marker 1a 21,68
¢M. Nhiing quing c6 gia tri nho nhat trong nhiém sic thé s6 9 (16,20 cM) va 16n nhét trong
nhiém sic thé s 4 (30,75 cM). Va con lai mot it cac quang thiéu khoang 50 cM.

Viéc xac dir}h cu thé vj tri cua QTL diéu khién hién tuong chéng chiu man con duoc
thuc hién trén cac t6 hop lai khac nhau (bang 12, Lang va ctv. 2001c¢)



Béng 12: Phan tng ciia cac dong con lai BC,F, ciia 12 t6 hop lai ( giai doan ma, EC=36

dS/m)
T6 hop lai Phan Ung vdi man
IR64 / Cheng-Hui 448 5
IR64 / OM1706 5
IR64 / FR13A 5
IR64 / Type3 3
Teqing / OM1706 5
Teqing / Amol3 5
IR68552-55-3-2 / Cheng-Hui448 7
IR68552-55-3-2 / OM1706 3
IR68552-55-3-2 / FRI13A 3
IR68552-55-3-2 / Madhuhar 5
IR68552-55-3-2 / Type3 3
IR68552-55-3-2 / Almol3 5
Pokali (chuan khang) 3
PSBRc88 (chuan khang) 3
IR29( chuan nhiém) 9
IR64 (chuan nhiém) 5

Bang 13: Két quia thanh loc cacdong BC,F, trong diéu kién man EC = 18 dS/m va nhiing
marker twong tng cua né (Lang va ctv. 2001c¢)

BGCyF, Code Sb cay Phan tng Marker xacnhén
ctia cac to hop lai v6i1 mén
EC = 18dS/m
IR64/Cheng-Hui448 32005 11 R RM292,RM242
IR64/0M 1706 32058 11 R RM276,RM315
IR64/FR13A 32035 11 R RM315
Teqing/OM1706 32134 8 R
IR68552-55-3-2/ 32146 11 R
Chenghui448
IR68552-55-3-2/ 32197 11 R RM223
OM1706
IR68552-55-3-2/ 32175 5 R
FRI13A
IR68552-55-3-2/ 32177 24 R OSR2
Madhukar
IR64/Type3 32044 6 R
NTP/Type3 32184 13 R
Teqing/Almol3 32088 10 R
IR68552-55-3-2/ 32160 11 R
Almol3

Quan thé hoi giag cai tién BC,F, bao gém 12 tO hop lai, voi cac vat liéu cho gen chéng chiu
man dung lam bo 1a OM1706, FR13A, Cheng Hui 448, Almol 3, Type 3, va Madhadar, cac
vat li¢u dugc dung lam me (tai tuc) 1a IR64, IR68552-55-3-2, Teqing (Lang va ctv. 2001 c¢).



S6 cap primer twong tmg véi 150 microsatellite markers da duoc str dung trong phan
tich.

Su thé hién da hinh gitia bd me, su truyén vao cua gen muc ti€u (introgression) thong
qua biéu hién cua con lai BC,F, dugc ghi nhén trén nhiem thé s6 1, 6, 8 va 9.

banh gia kiéu hinh giai doan ma, trong diéu kién thanh loc min & moi truong dinh
dudng dugc khuyén cao ¢ EC = 18dS/m. Chién lugc chon giong chong chiu nhé marker phan
t (MAS) nén tap trung trén nhiém thé s6 1 va so 8, dac biét 1a nhiem thé so 1, vdi marker
RM315

Marker OSRI1 rét hiru ich dugc khuyén cdo cho diéu tra so khoi tinh da hinh cua b
me

2-5-2-4. Chon gi6éng chéng chiu min nho marker phan tir (MAS)

Tir két qua nay, chuong trinh cai tién giong laa chong chiu mén tai Vién Lua DPBSCL
da duoc thuc hién theo hudng xac dinh mot locus chinh c6 quan hé véi tinh chéng chiu man &
ca hai giai doan ting truong va phat duc, trén co so 1y thuyét "chon gidng nhd marker phan
tir" (MAS). Quan thé F, cua IR28 / DécPhung da dugc thir nghi€ém, sau d6 chung t6i chon ra
257 con lai & F3 dé ly trich DNA, va tng dung microsatellite marker dé tim kiém thé da hinh
trong quan thé phan ly nay. Cdy ma ciia timg cé thé dugc trong trong dung dich dinh dudng
Yoshida (Yoshida va ctv. 1976) dé danh gia kiéu hinh. Didu chinh nong d6 man véi d6 din
dién EC=6 dS/m. Ba ngay sau d6, ndng d6 min duoc gia ting 1én 12dS/m bang cach cho thém
NaCl vao dung dich dinh dudng. Dung dich nay dugc thay doi dinh ky sau 8 ngay, va duy tri
pH ludn ludn 1a 5,0 trong ban ngay.

Cay lua thuong chdng chiu dugc trong thoi gian nay mam, nhung sé& tré nén nhay cam
voi man vao giai doan ma c6 3 14, rdi tré nén chdng chiu trong giai doan ting truong, sau do
lai min cam trong lac thy phan va thy tinh (IRRI 1967). C6 mot vai nghién ctru cho rang lua
khéng nhay cam véi mén trong lac trd bong (Kaddah va ctv. 1975). Vi viy, mudn biét phan
g cua cdy lua ddi véi stress do min gy ra mot cach dy du, ching ta phai xem xét ching &
moi giai doan sinh truong khac nhau. Piém chéng chiu man thé hién khac nhau ¢ giai doan
tang truong va giai doan phat dyc. Ching 61 ghi nhan c6 sy phén ly vuot tréi cua con lai so
vGi bd me vé tinh céng chiu man. Dicu nay chung to hoat dong cua mot bd alen dong nhat
trén cac loci khac nhau dé diéu khién tinh chong chiu (Zhu et al.1999).



Béng 14: Chudi ky tu ciia microsatellite markers cho thé da hinh trong quan thé can giao tai to
hop cua 108 ca the ¢ Fo thudc to hop lai Tenasai 2 / CB, va IR28 / Boc Phung (Lang
va ctv. 2001a)

Marker | Nhiém Chudi ky tu primer
thé D¢ 16n phan tir (bp)
DPdc IR28 | Tenasai2 CP
Phung

RM237 1 CAAATCCCGACTGCTGTCC 126 136 | 126 106
TGGGAAGAGAGCACTACAGC

RM231 3 CCAGATTATTTCCTGAGGTC 170 190 | 190 160
CACTTGCATGGTTCTGCATTG

RM232 3 CCGGTATCCTTCGATATTGC 140 160 mono
CCGACTTTTCCTCCTGACG

RM218 3 TGGTCAAACCAAGGTCCTTC 130 120 mono
GACATACATTCTACCCCCGG

RM214 7 CTGATGATAGAAACCTCTTCTC | 150 114 | 118 150
AAGAACAGCTGACTTCACAA

RM223 8 GAGTGAGCTTGGGCTGAAAC 120 163 | 160 140
GAAGGCAAGTCTTGGCACTG

RM201 9 CTCGTTTATTACCTACAGTACC | 140 150 | 150 140
CTACCTCCTTTCTAGACCGATA

RM202 11 CAGATTGGAGATGAAGTCCTCC | 150 180 | 180 160
CCAGCAAGCATGTCAATGTA

RM206 11 CCCATGCGTTTAACTATTCT 120 * 1200 110
CGTTCCATCGATCCGTATGG

RM235 12 | AGAAGCTAGGGCTAACGAAC 90 135 | 130 100
TCACCTGGTCAGCCTCTTTC

*Dominant

Theo két qua danh gia kiéu hinh, Pbc Phung duoc diém 3, va IR28 diém 9 & giai doan
tang truong. C6 khoang 19.4 % ca thé F3 thé hién tinh chdng chiu gidng nhu Dbc Phung, va
23.3 % nhiém man & gia doan ma. Quan sat trong giai doan phat duc, c6 13 % ca thé F3 chong
chiu min nhu Déc Phung, va 33.3 % nhiém min.

Theo két qua danh gia kiéu gen nho microsatellite (SSR), nhiéu marker da dugc xac
dinh cho két qua da hinh 10 rang gitta Poc Phung (type 1) va IR28 (type 2).

So voi Pokkali, Pdc Phung thé hién tinh chéng chiu t6t hon & giai doan ma, va chéng
chiu tuong duong & giai doan phat duc

S6 primer dugc thir nghiém thanh cong 1a 30 trong truong hop khuéch dai locus cta
DPbc Phung va IR28. Phéan tir DNA cua bd me dugc danh gia c6 mirc d6 da hinh cao véi 10
marker nhu sau: RM202, RM223, RM231, RM235, RM237, RM218, RM214, RM201,
RM232, RM206. Trong d6, marker RM206 chi duoc khuéch dai trong Ddc Phung, no thé
hién tinh chét "dominant", phém 16n cac SSR con lai déu c6 tinh chit "codominant" (bang 14).
Marker RM218 va RM232 thé hién don hinh trong truong hop cdp lai Tesanai 2 / CB, nhung
thé hién da hinh rat tot trong quan thé con lai ctia IR28 / D¢ Phung. Két qua cho thiy thé da
hinh DNA gilra b6 me dat dugc 33.3 % thong qua microsatellite marker (bang 14).
Bang 15: Kiém dinh lai d chinh x4c giita danh gia kiéu gen va kiéu hinh trong MAS, v&i
quan thé con lai F3 cua IR28 / D¢ Phung (Lang va ctv. 2001a)



Kiéu hinh S cay RM?223 Gia tri
RR RS SS chinh xéac
(%)
Giai doan ma
Chéng chiu 25 23 0 02 92
Nhiém 25 01 2 22 88
Giai dogn phat duc
Chong chiu 23 19 4 00 82
Nhiém 22 00 2 20 90

Nhirng marker cho két qiia da hinh trén b me da dugc dung dé phan tich quan thé con
lai (hinh 2-4). Cé 9 marker cho thaty khong co lién két v6i gen chdng chiu man trong quan
thé con lai ciia IR28 / D¢ Phung. Chi c6 RM223 lién két rd rang véi gen chdng chiu méan voi
khoang cach di truyén 12 6.3cM trén nhidm thé sb 8 & giai doan ma. Poan phan tir thé hién
trén bang c6 kich thuéc 90-190 bp. Tinh chit da hinh nhu vdy c6 thé duoc khai thac trong
chién Iuge chon gidng nhd marker phan tir (MAS) dé phat hién con lai ¢c6 gen chéng chiu
min. Phan tich kiéu gen cho thay, alen khang cia Déc Phung c6 kich thuéc phan tir 120 bp,
va alen nhiém ctia IR28 c6 kich thuéc phan tir 160 bp.

Quan thé F5 dugc thanh loc mén trong diéu kién EC =10 dS/m ¢ giai doan phat duc.
Trong 23 cé thé c6 kiéu gen dong hop tir khang, trén co so lién két voi marker RM223, 19 ca
thé thudc kiéu gen RR, 4 thudc kiéu gen Rr, voi mirc do chinh xac 82% (bang 10). Trong 22
ca thé c6 kiéu gen dong hop tir nhidm, trén co s& lién két véi marker RM223, 20 c4 thé thude
kiéu gen SS va 2 thudc kiéu gen Rs, v6i mirc d6 chinh xac 90% (bang 15).

So sanh danh gia kiéu gen voi kiéq hinh cua tinh trang chdng chiu min & ca hai giai
doan ma va phat duc, marker RM223 dat két quia twong g 76%.

Tuy nhién, dé danh gia dugc anh hudng ctia moi truong, tit ca gia tri vé danh gia kiéu
hinh cta quan thé déu phai dugc thyuc hién, va DNA phai dugc ly trich tir quan thé trong don
nay. Nhiéu tac gia da nhan xét do cac gia tri ghi nhan dugc bi anh hudéng bdi moi truong qua
16n (Lander and Bostein 1989), cho nén sir dung quan thé cén giao tai t6 hop RI (recombinant
inbred lines), quén thé don boi kép DH (double haploid lines) va quan thé F; tréng don s& lam
gia tang hi¢u qua cua ky thuat "QTL mapping". Tuong tac gitra RM223 va diém danh gia kiéu
hinh s& giai thich lam thé nao cé thé nay chéng chiu t6t hon cac thé kia, hodc so véi bd me.
Két qua nghién ciru nay cho thay, c6 thé cac loci diéu khién tinh chéng chiu min ctua Doc
Phung chtra dung nhiing alen & gan RM223, phéi hop véi tinh chong chiu NaCl ¢ giai doan
ma va giai doan phat duc.



Hinh 2-4: Ghi nhan thé da hinh san pham PCR cua giéng chdng chiu D¢ Phung (1) va gidng
nhiém IR28 (2), vé6i cac microsatellite marker nhu sau A: RM202, B: RM223, C: RM231, D:

RM235, E: RM237 (Lang va ctv. 2001a)
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Hinh 2-5 a: So sanh QTL diéu khién tinh trang chng chiu man théng qua quan
the BC,F, ctia cactd hop lai khac nhau, trén nhiém sac thé sb 1 (Lang va ctv.
2001c).
Chu y locus RM315 trong IR64 / Cheng Hui, IR64 / OM1706, va IR64 / FR13A,
locus OSR2 trong NTP / Mahduka

Hinh 2-5b: Ban dd lién két gen véi
SSR trén nhiém sic thé sb 8, cua
quan thé BC2F2 thudc to hop lai
IR64 / FR13A tai locus RM223
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Microsatellite c6 thé dugc khai thac trong truong hop tinh trang s6 luong duoc kiém
so4t boi QTL trong chién luge chon gidng nhd marker phan tir (MAS). Cong viée tiép tuc 1a
thyc hién k¥ thuat "fine mapping" dé co nhimg marker lién két véi gen muc tidu c6 khoang
cach g;“m hon, su chon loc s€ chinh xac hon.

2-5-2-5. Phat trién giéng lta trién vong cho viing bi nhiém min

Béang 16: Thanh loc mén ¢ giai doan ma trong dung dich dinh dudng Yoshida + NaCl, can cir
trén thiét hai ¢ 14 1aa.

Giong EC = 6dS/m EC = 12dS/m
AS996 3 9
OM1490 3 5
AS1007 5 7
OM1838 3 7
OM2031 3 9
OM2401 3 9
OM1346 3 7
OM1348 3 9
OM1849-5 7 9
A69-1 3 7
OM723-7 3 7
IR28 (chuén nhidm) 5 9
Pokkali (chuan khang) 1 3
Pdc do6 (dia phuong) 1 1

Trong ving ven bién & PBSCL, gidng ltia IR42 di dwoc phat trién voi qui mo rong va
6n dinh tir nhitng ndm dau cua thap nién 1980 cho dén nay, nhat 1a & Ban dao Ca Mau. Bén
canh d6, gidng laa A69-1 ciing dwoc trién khai mot vai nam, nhung sau dé khong phat trién
duoc vi pham chit gao kém. Gidng nhap ndi IR29723-143-3-2 da dugc néng dan chéap nhén,
mic du n6 rat nhiém bénh bac 14. Mot vai gidng laa trién vong di dugc phat trién trong nhiing
nam qua nhu sau:

Nhoém trung mua (125-140 ngay)

OM344 Mahsuri / IR42
OM723 A69-1 / NN6A
OMS61 Ba Thiet / IR42
OMOI16 BG380/ A69-1
OM924 1R29723-143-3-2 / OMS80
OMI1571 A69-1/ OMS87-9
Gan day, nhom c6 thoi gian sinh truéng sém hon da dugce khuyén cdo va phat trién t6t
Ham Trau (OM576) Hungari / IR48 115-120 ngay
OM1314 OMS80 / OM576 105-110
OM1490 OM606 /IR44592-62-1-3-3  90-105
OM2031 Thai Lan / Bong Huong 90-105

Nhoém trung mua van dugc khuyén khich va ¢6 nhiéu giong méi duoc nong dan va can
bd khuyén nong cht y nhu sau:

OM1346 IR42 / OM739-7-2-2-1 120-130 ngay
OM1348 IR42 / OM736-8-1-1 125-130
OM1849 OM723-11 / KSB54 130-135

Tép Hanh d6t bién Tép Hanh (cb truyén) 130-135



Ket qua thanh loc médn duoc trinh bay ¢ bang 7 cho thdy phan tng chéng chiu cia cac
gidng trién vong so v&i ddi chimg Pokkali va Dc Do.

Mot vai vung trong laa & ven bién con chiu anh huéng ngép man do thuy tridu, do d6
viéc thanh ngp tinh chbéng chiu ngap hoan toan can phai xem xét. Nghién ctru cho thay
khong c6 tinh ddi khang giita chdng chiu man va ning suét, do d6 chon gidng chdng chiu min
1a chuong trinh c6 tinh kha thi rat tot (Shannon va Akbar 1978). Cac quan thé laa hoang
Oryza rufipogon va Oryza officinalis dugc suu tap ¢ vung ngdp man s€ duoc khai thac lam
vat liéu lai, gidng nhu viéc khai thac cac gidng Ita c6 truyén Doc Do, Poc Phung va Soc Nau.
Tan sudt tai to hop s& dugc gia tang néu ching ta thuc hién chuong trinh héi giao cai tién dé
chon dugc kiéu hinh mong mudn trong quén thé con lai.
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Chuong 3

CO SO DI TRUYEN TiNH CHONG CHIU KHO HAN

Kho han va mén 1a hai yéu t6 co ban lam han ché sy ting trudng va ning suat cay

trong. Mac du chung ta da c6 kha nhiéu cong trinh nghién ctu tinh trang chong chiu kh6 han

cua cay trong, trong sudt hai thap nién 1980 va 1990, nhung thanh tyu cu thé vé chon tao
gidng chong chiu kho han van chua mang lai y nghia 16n lao (Reddy va ctv. 1999).

Phuong phap tiép can thir nhat 1a phuong phap phén tich sy dong gop cua céc tinh
trang 6 lién quan, v6i m6 hinh QTL (quantitative trait loci). Phuong phép tiép can nay phu
hop v6i hau hét cac loai cay trong chu yéu nhu céy lua, nho ban dd di truyen v6i nhiéu marker
phan tir DNA phu kin trén nhiém sic thé. Hau hét cac nghién ctru vé tinh trang chong chiu
kho han déu quan tim danh gi4 cac tinh trang c6 lién quan véi den su séng va phat trién cua.
cay trong trong diéu kién kho han. Phuong phép phén tich di truyén phan tir da giap cho noi
dung ay dat hiéu qua cao hon, trong khi thyc hién trén tung tinh trang, trude khi chung ta xem
xét sy séng va phat trién cua cdy. Viéc danh gia kiéu hinh cua nhiing tinh trang riéng biét a ay
1a v6 cung quan trong, gidng nhu viéc danh gia kiéu hinh cta sy dap ung cy trong trong diéu
kién dugc kiém soat & nha ludi hay phong thi nghiém, trudc khi chiing ta danh gia ngoai dong
rudng. Mot su lién két vo cung chat ch€ da dugc ching minh, d6 1a thuc hién cac budc trong
qui trinh MAS (chon giéng nhd marker phan tir)

Phuong phap tiép can thu hai 1a sang tao ra mot kiéu bién di méi co chirc ning dugc
hiéu biét cin k& trong phan tng cta ciy trong khi bi stress do kho han, thong qua ky thuat
chuyen nap gen. Phuong phap chuyen nap gen cho thay do 1a phuong tién nhiéu tiém ning dé
gan vao cay muc tiéu mot pho rat rong cua cac gen voi kha ning diéu tiét mot cach linh hoat &
vi tri “up” hodc “down” trong qua trinh bién dudng két hop vdi hién tuong dap ung khi cay bi
stress do kho han. Nhung phuong phap chuyén nap véi mot gen hay mot nhom gen trong mot
16 trinh ddc biét nao d6 co thé khong thich ting trong diéu kién chong chiu kho han, boi vi cac
san pham di truyén diéu khién tinh chdng chiu kho han xuat phat tir rit nhidu 16 trinh khac
nhau (Ingram va Bartels 1996). Thong thuong, nhleu protein hodc nhimg phan tir “osmolyte”
c6 trong lwong phan tir thip, dong vai trd dleu tlet ap suat thim thau, s& duoc tich tu trong khi
bi stress do kho han. Ngudi ta chua hiéu rd: yéu té nao chi phdi hién tuong thay d6i rt nhiéu
va dong gop tich cuc vao tinh chéng chiu kho han. Phuong phép chuyén nap gen duoc xem
nhu rat c6 ich nhung nd van chua cho chung ta biét cac thong tin dang gia

Phuong phap tiép can tht ba la x4c dinh cic gen Gmg cir vién (candidate genes) d6i véi
tinh chdng chiu stress do khé han, hodc min, v6i nhitng phat trién khong ngimg cua k§ thuat
chuyén nap gen, bén canh nhiing thanh tyu vé cong nghé phan lap gen (gene isolation) va thao
tac gen (gene manipulation)

3-1. XAC PINH TiNH TRANG THANH PHAN TRONG CHONG CHIU HAN

Sy thé hién tinh chéng chiu kho han dugc quan sat thong qua nhiing tinh trang cu thé
nhu hinh thai r& cdy, 14, chdi than, phan ng co nguyén sinh, bao phin, qua trinh trd bong,
v.v.. Nhitng tinh trang nhu vay dugc goi 1a tinh trang thanh phan (component traits). Bang 1
cho chung ta khai niém vé tinh trang thanh phan va cac loci tinh trang s6 luong (QTL) ¢6 lién
quan dén tinh chdng chiu kho han ctia mot vai cay trong.

Nguoi ta nhan thdy c6 sy giéng nhau vé co ban va mot vai khac biét nho vé co ché
chbng chiu kho han, sy cdu thanh ning suit cta nhiéu loai ciy trong khac nhau. Su gidng
nhau vé co ché chdng chiu han ¢ mirc do phan tr rat rd rang so voi sinh 1y hoc va hinh théi
hoc. Chiing ta c6 thé nghién ctru tir mot cdy rdi suy dién dbi voi nhiéu cay khac (Reddy va
ctv. 1999)



Hau hét cac nghién ctru vé marker phén tir déu quan tim dén nhitng thanh phan rat dic
biét trong su kién chong chiu kho han, d6 la

e kha ning cta ré cy phat trién sau xudng tang dat bén dudi,

e tinh trang phun rau va tung phan voi thoi gian cach quing duge xac dinh (ASI = duoc
viét tat tir chir anthesis to silking interval)

e su diéu tiét ap sudt tham thau (OA = duogc viét tit tir chit osmotic adjustment)

e hién tuong bién dudng ABA (abscisic acid)

e hién tugng nong hoc WUE (water use efficiency c6 nghia 1a hi€u qua st dung nudce)

Nhiéu nghién ctru khac con dé€ cap dén nang suat va thanh phan cau tao nang suat. Do
d6, nguoi ta da c6 gang xac dinh vi tri cac QTL cho ca tinh trang c6 lién quan dén chong chiu
khoé han va nang suat, cling nhu thanh phan nang suat.

Quén thé dugc dung trong phan tich ban d6 QTL thay ddi voi nhidu thé hé khac nhau.
Rét hiém khi, QTL dugc phat hién trong mot quan thé cta nhimg cip lai khac nhau (Reddy va
ctv. 1999). Ngudi ta thuong gip nhiéu khé khin khi so sanh két qua ghi nhan duoc tir quan
thé don boi kép (DH) v6i quéan thé can giao tai t6 hop (RILs), hodc quan thé chon giéng nao
d6. Nguoi ta ciing gip khé khan khi so sanh két qua cia nhitng quan thé c6 d6 16n khac nhau
(s6 dong con lai duoc sir dung khac nhau, tir vai chuc dong dén hang trim dong con lai)

S6 QTL dugc tim thay ddi vai tinh trang chdng chiu kho han thuong thay ddi tir 1 dén
4 dbi v6i mot tinh trang thudc thanh phén trong su kién chéng chiu han, va nhitng QTL nay
thudng trdi rong trén toan bd genome va&i nhiéu nhom lién két gen. Thi dy, tinh trang WUE
(hiéu qua str dung nudce) duoc tim thdy véi rat it QTL, tir 4 dén 5 trong genome cdy dau nanh
(Milan va ctv 1998).

Trong mot vai truong hop, ¢6 nhiing QTL dinh vi trén cung mét nhom lién két gen,

diéu khién nhiéu tinh trang quan trong nhu kha niang diéu tiét ap suat tham thau (OA), kha
ning chdng chiu su thily phén, chiing lién két véi tinh trang hinh thai hoc cta ré laa (Lilley va
ctv. 1996). Bién thién kiéu hinh ddi véi ting tinh trang xét trén mdi vi tri QTL xoay quanh gia
tri 10%. Trong trudng hop ngoai 16, QTL dbi v&i tinh trang chiéu dai r& & giai doan 28 ngay
tudi bién thién 30% (Price va Tomas 1997).
Mdi quan hé giita nang suét va QTL thuong cho két qua am tinh trong vai truong hop, nhung
d6i voi tinh trang ASI, két qua chong chiu han khong dbi khang voi nang suét (Ribaut va ctv.
1996). Nhitng QTL ddi véi tinh trang ASI ¢6 tinh 6n dinh nhiéu niam, trong diéu kién mirc do
stress khac nhau, s& dugc xem nhu 1a nhitng tmg cir vién trong chién lugc ap dung MAS.

Bang 1: Céc loci tinh trang sO Iugng (QTL) lién quan dén tinh chong chiu kho han ciia mot s6
loai cay trong (Reddy va ctv. 1999)

Tinh trang Cay Quan thé 1ap ban d6 QTL Tac gia
trong

Pic tinh cta ré

1.Hinh thai Lua 203 RILs cua cap lai Co39 Champoux va ctv.

x Moroberekan (1995)
2.Phan b ré Lua | quan thé DH: 105 dong Yadav va ctv (1997)
Dic tinh cua 14 va chdi
1.L4 va su dan truyén qua khi khong Lta 178 dong F,s Price va Tomas (1997)
2.Cuong luc ma Redona va Mackill

Lua 118 dong F,s va bb me 1a (1996)
japonica




DPic tinh sinh 1y .
1.Ham luong nu6ce va kha nang di€u Lua 187 dong RILs Teulat va ctv. (1997,
tiét nguyén sinh chat mach 1998)
2.bac di€m tung phan, phun ru Bép 272 dong Fs Ribaut va ctv.(1996)
3.Mtc thiét hai trude khi tro Cao 98 dong RILs Tuinstra va ctv. (1996)
N Iwong
4 .Mrc thiét hai sau khi tro Cao 98 dong RILs Tuinstra va ctv. (1998)
luong
5.Su tich tu ABA Bap 81 dong Fys Quarrie va ctv (1997)
Hiéu qua st dung nuéc (WUE)
1.WUE Liami | 150 dong DH Quarrie va ctv.(1995)
2.WUE, "C phan biét nhém Cachua | Fss va céc t6 hop BC/Fy, 11 | Martine va ctv.(1989)
t0 hop c6 WUE cao va 8
thap
Nang suat, thanh phan NS, tuong tic GXE
1.Ning sudt & thanh phan NS Bip | 150 dong F,:F; Weldboom va Lee
) (1994)
2.Tuong tac GxXE Bép 272 dong Fss Ribaut va ctv.(1997)
Phoi hop céc tinh trang co gia tri kinh té
1.Uu thé lai Bap | 264 t0 hop hoi giao Stuber (1997)
2.Hiéu qua stir dung N Bap 100 dong RILs Bertin va ctv.(1997)

3-2. NHUNG MARKER PHAN TU DNA & BAN PO QTL

Nhirng marker phan tir DNA dugc dinh nghia nhu nhitng c6t mdc trén duong thang,

chiung duoc xem xét & muc do phan tt DNA, hoac nhiém sic thé, ma nhiing khac nhau vé di
truyén c6 thé duoc tim thay nhod nhiéu cong cu xét nghi€ém co tinh chat phan tir (Li 1999).
Nhiing loai marker phén ti chinh thuong dugc st dung la:

RFLP 13 marker c6 tinh chit dong troi (co- dominant) va rat dang tin cay. K§ thuat nay
sit dung cDNA hoic thé probe, dugc danh ddu bang phong xa, va su phan cit han ché
clia enzyme

RAPD la mét dang marker DNA duoc san sinh nho ky thuat PCR. Mirc do khuéch dai
cao tr mot cdp moi don gian, ngan, duogc thjét k& ngau nhién (10 mer). Pay l1a marker
c6 tinh tréi (dominant) va muc d0 tin cdy thap

STS 1a marker duoc thiét ké tir chudi ky tu cua RFLP (20-24 mer), c6 tinh chét déng
troi, dugc san sinh nho ky thuat PCR, d6i khi né ciing thé hién tinh troi. Day la
phuong phap co thé phai sir dung enzyme phan cét trong trudong hop sy da hinh khong
thé hién 5. Két qua c6 do tin cay tot.

Microsatellite hodc SSR 1a marker dugc thiét ké tir nhiing v¢ tinh c6 chudi ky tu gian
don, lap lai nhiéu lan. Cap mdi duoc thiét ké tir trude va sau nhiing v¢ tinh nhu vay.
marker c6 tinh chét déng trdi, muc do tin cdy cao, kha nang do tim da hinh kha nhay.
Do d6, n6 da nhanh chong thay thé RFLP va RAPD véi cac mé tip “di-nucleotide”
hoac “tri-nucleotide” (GA, GT, CAT, CTT) trong genome cay lua

AFLP la mot dang trong nhiing marker dua trén co s¢ PCR, theo cach chon lgc cua
hai “adaptor” (la nhitng enzyme phan cat han che). N6 phoi hgp cé hai tinh chat cua



RFLP va RAPD, nén c6 kha nang phat hién da hinh rat t6t. Nhung n6 thuong c6 tinh
chat trdi (dominant) nén gdp han ché khi thé hién alen lan

Nhirng marker phén tir n6i trén déu co thé dugc ap dung trong ban d6 QTL dé nghién
ctru tinh chong chiu khé han ctia genome cay lua. Hudng uu tién hién nay dugc nguoi ta quan
tam la sit dung microsatellite (SSR).

Muc tiéu co ban cua ban dd QTL la tim hiéu co s& di truyén cua nhitng tinh trang s6
lugng béng cach xac dinh s lugng, cac vi tri, nhiing 4nh hudng cua gen, va hoat dong cta
nhing loci bao gom twong tic gen (epistasis) va twong tic QTL x E (mdi truong). Mot muc
dich khéc ctia ban d6 QTL 1a xac dinh nhitng marker mang tinh chan doan ddi véi nhiing kiéu
hinh déc thu nao do, sao cho viéc a4p dung MAS tr¢ nén c6 hiéu qua, phuc vu yéu cau chon
dong (glong) chéng chiu kho han, chong chiu man, v.v.. Muc tiéu lau dai cta thi nghiém vé
ban d6 QTL 1a “cloning” cac gen diéu khién tinh trang s6 luong vo cung phirc tap, thong qua
tiép can ky thuat “map-based cloning” (Li 1999).

Nguyén tic 1ap ban d6 QTL véi marker phén tir DNA 1a phat hién cho dugc nhiing két
hop gitra marker va tinh trang trén co s¢ lién két gen, thong qua cac phuong phap bo tri thi
nghiém va phuong phap phan tich thong ké chinh xac.

Quan thé phuc vy cho nhiing yéu cau nhu vy thuong la: Fs, hoi giao (BC), don boi
kep (DH), hodc can giao tai t6 hop (RIL) tir mot t6 hop lai giita hai dong cén giao, phan ly
nhimg tinh trang 5O lugng muc ti€u va nhiéu marker di kém theo. Quan thé nay phai dugc
danh gia kiéu hinh rat day du, va dugc danh gia kiéu gen thong qua ban do lién két gen véi
mat do marker phu trén nhiém thé day dac.

Céc phuong phap phan tich théng ké phai dap tng yéu ciu chinh xac, dang tin ciy,
thong quan phan tich timg marker don, phan tich ban d6 cach quang, va mé hinh tuyén tinh.
Cho dén nay, ngudi ta biét rang QTL anh huong nhiéu tinh trang néng hoc quan trong. Nhing
QTL nay dong vai trd anh hudng chinh (tinh cong va/hodc tinh trdi), ching dugc tim thiy
thong qua mo hinh “main-effect QTL” dugc mod ta bdi Lander va Botstein (1989), Zeng
(1994), Li (1999).

M6 hinh “main-effect QTL” ¢ nhirng dic diém co ban nhu sau:

e Nhiing gen chi luc phai c6 anh hudng dén tinh trang di truyén cao, ching dugc xem
nhu nhimg QTL ¢6 anh hudng 16n (gia tri LOD score phai 16n) va co tinh chat xac
dinh 13 rang thong qua quan thé va moi truong

e Nhing QTL mau phai c6 anh huong chinh kha nho va dai dién cho hon 80% loci dugc
nhén dang trong genome cay trong

e Nhiing thi nghiém MAS dbi v6i ndi dung chuyén cac QTL mong mudn dé cai tién tinh
trang sO lugng phai dugc thuc hién véi sy than trong nhat dinh. Béi vi tuong tac giira
QTL v6i moi truong, hién tugng epistasis can phai dugc giai thich

Hién tugng epistasis va sy kiém soat bién di di tmyén da duoc dé cap trong cac md
hinh cai tién. Bén canh do6 tuwong tac QTL x E ciing dugc thao luan.

3-3. BAN PO QTL POI VOI TiNH TRANG RE LUA

Heé thdng ré phat trién t6t 13 mot tinh trang vo cling quan trong gitip cy trong chong
chju kho han (co ché thoat han = drought avoidance mechanism). Nguol ta da sir dung quan
thé don boi kép (DH) cuia cap lai IR64 x Azucena tai Vién Lia Quédc Té (IRRI). Sau d6 Shen
va ctv. (1999) di phat trién quan thé gan nhu dang gen (NIL) cua IR64 dugc du nhép voi
nhitng QTL chu luc. Céc tac gia da ghi nhan bn doan trén nhidm sic thé s6 1, 2, 7, va 9 1a
noi dinh vi cac QTL chu luc trong phan tich chon loc ting QTL muyc ti€u (hinh 3 1, Bang 2).
C6 4 dong DH véi hién tuong to hop alen riéng ré tai 4 doan nhiém sac thé nay, trong d6 ¢ it



hon 50% alen ctia Azucena. Bén dong nay da dugc chon lam “donor” (vét liéu cho gen chng
chju). Nhitng dong nhu vdy dugc lai lui voi IR64 cho dén khi thu hoach quan thé BCsF,, roi
sau d6 cho chung ty thy binh thudng. Ap dung MAS ddi voi 4 doan nhiém sic thé nhu vay dé
hoan thién qui trinh chon loc tr BCF; dén BC;F». Tt ca con lai ciia BC5F, mang nhiing alen
ctia donor, dinh vi tai it nhat mot trong bdn khu vue muc tiéu. Nhiing cdy mang hai doan muc
tiéu trd 1én da duoc xac dinh. Bién thién kiéu hinh d6i v6i nhiéu tinh trang khong phai 1a muc
tiéu cling dugce quan sat & BC3F,, nguoi ta két luan rang c6 sy thé hién vé di truyén tir thé hé
trudce sang thé hé sau trong qa trinh du nhép gen (introgression) (Shen va ctv. 1999). Piéu tra
co ban phan con lai ciia genome cho thiy nhiing cdy ciia BC3F, c6 mot phan rat nho cua
nhitng alen thudc Azucena dinh vi trén nhiing vung khong phai muc ti€u, gan véi gia tri 1y
thuyét # 3%. Ngudi ta thyc hién nhiéu cap lai gitra cac cay BCsF, mang nhiing doan muc tiéu
ctia vat lidu cho gen diéu khién r& la phat trién tot, dé loai trir anh hudng di truyén theo kiéu
“genetic drag” va anh huong cac QTL muyc tiéu khac nhau chong l4p theo hinh thap (Shen va
ctv. 1999)

Bang 2: Cac dong don boi kép (DH) duoc chon loc dé thuc hién hdi giao (Shen va ctv. 1999)

Muc tiéu ban dau Muc tiéu lan hai
Tén suét alen | Nhiém Marker Po |Nhiém Marker
ciia Azucena | thé dai thé
Dong | trong vung cua
DH khong phai quang
muc tiéu (cM)
P0055 33,8 1 RZ19-RG690-RZ730| 61,4 2 |RM29-CDO686
P0035 38,9 2 RG437-RG171- 99,2 1 |Khéng
RG157-R7318
P0295 449 7 RM234-CDO418- 42.4 2 WI1-RG331
RZ978-CDO38-
RG351-RM248
P0475 37,0 9 RZ228-RM242- 30,8 7 Est9-RG351
RZ12-RM201-
RG667

Bang 3: Nhitng QTL d6i v6i hinh thai cua ré lta (Shen va ctv. 1999)

Tinh | Nhiém Quang Khoang | Vitri | LOD | R’ Anh
trang thé (interval) cach QTL | score hudng

marker- cong

QTL

THK 1 RM34-RG345 0.0 1263 | 47 |214 | -0.042
TRW 1 RG690-RZ730 12.0 1879 | 46 |21.1 | -0.125
TRW 1 RZ730-RZ801 12.0 20221 5.1 [352 | -0.158
DR/S 1 RG690-RZ730 14.0 189.9 | 3.1 13.3 | -0.003
DRW 1 RG690-RZ730 10.0 1859 47 (230 | -0.035
DR/T 1 RZ730-RZ801 0.0 1902 | 5.6 [229 | -3.758
MRL 2 RG171-RG157 14.0 103.0| 63 [334 | -6.160
MRL 2 RZ318-Pall 0.0 146.8 | 3.4 |14.8 | +4.565
MRL 7 CD0418-RZ978 0.0 1284 | 74 |288 | -5.078
DR/S 7 CD0418-RZ978 0.0 1284 | 81 |31.2 | -0.005
DR/S 7 RZ978-CD038 2.0 140.1 | 5.5 [23.0 | -0.004
DRW 7 RG773-RZ488 8.0 80| 34 |21.5 | -0.035
DRW 7 CD0418-Z978 0.0 1284 7.0 [27.7 | -0.039




DRW 7 RZ978-CD038 4.0 142.1 ] 53 234 | -0.036
DR/T 7 CD0418-RZ978 0.0 1284 | 5.7 |244 | -3.713
MRL 9 RZ12-RM201 0.0 101.3 | 4.2 16.8 | -3.561
TRW 9 RZ206-RZ422 4.0 340 36 |184 | -0.112

DWR: trong lugng ré laa dai <30cm, DR/S: trong luong ré dai / than chdi, DR/T: trong lugng
ré& dai / s6 chdi, MRL: chiéu dai ré toi da, THK: d6 day cua ré, TRW: trong luong ré tong sb.
Khoang cach marker-QTL: khoang cach tinh bang cM tir marker bén trai cta quing. Vi tri
QTL: khoang cach tinh bing ¢M tir dinh ctia nhiém sic thé. R*: phan trim bién thién kiéu
hinh dong gop boi QTL gia dinh. Gia tri Am ciia anh huong cong (additive effect) biéu thi anh
huong dwong tinh cuia kiéu hinh tir cac alen ciia Azucena.

Chrom. 1 Chrom. 2 Chrom. 3 Chrom. 4 Chrom. 5 Chrom. 6

Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker

00 RG472 RM211 0.0 0.0 0.0 RG356 RM204
5.2 RG104 7.7 0.0 Rz3%0 4 RZ398
4. RG246 1318 17.2 . RM253
E RM53  30.7 RZ329 B-g - Est 2
Rs32 pry RG100 48, Re788 : ¥
Wi RGa3y 518 RG191 568 RZ565 58.3 RG313 . aZee
M243 74.4 rze75 632 Rz556 64.
573 RG544 B18 RM218 : RG403
M23 AM29 85.2
18 25 . RM232 g54 RG163 935 RG229 : %!?i
} :66 1e7 T resT {égg RGI.3 iﬁg
: 1283 RZ590 .
1 : e 133.3 RG214 1233 RG653
: RG345 %13 . azose 1409 RG143 137. R2645 §3 Amy2A
1684 RZ19 263 ' RG620 161.5 azaw X
o me 1182 JINGIS o
1803 Chosssire 7 1 1878 RM26
Amy1AC RZ337A
2133
219.0 RZ519
241.7 RZB01
2439 RG810
2536 RG331
272.8 1
2816 cbos7
289.0 RG910
3118 RG418A
Chrom. 7 Chrom. 8 Chrom. 9 Chrom. 10 Chrom. 11 Chrom. 12
Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker Dist (cM) Marker
0.0 RG773 00 RZ143 00 RG757 0.0 rRM222 0.0 ATTS90 0.0 GA396a
2.4 20 34 CDO590 37 RM243 119 G20127 137 RGS74
24.3 RZ488 131 RM38 44 cr11 7.4 RM216a ‘a 20.6 RZB16
147 RM219 194 239 32 339 RM247
40.7 PGMSO 224 G103 210 G1084 422 RM167
49.4 GA122 495 RM25  30.0 273 RG257 486 RG118
61.6 GA397 RG9S 617 RG241 2o RG1004 634 el
79.4 Dosg 722 73.8 RZ422 61.7 RZ625 733 RM202 7129 i
794 751 856 RG1 872 Amy3a8 70.5 CDO93 gj '3
3 7 1 228 73.7 CDO* 824 47 B8.7 Sdh_1
¢ 99.9 Amy3DE RMzaz 185 RM258 a7.0 RM209 105.4 RG463
LA N
1 A RZ3378 106 % 1 % i 921 G2155 1080 RM229 106.5 RG9O1
1 RM234 120.5 RM. 104 RMZ03 102.3 RG134 1075 C00344
1284 CDOA18 127, 1% } 1072 RZ500 126.6 8a203 1268 RGO58
1“§ '8 1403 Roa18 125 421 3. 140.0 RG181
150 RG351 1537 1g§_ R 157.2 RG1109 145.9 GA56
160.7 Amp_2 1563 205 173.6 Npo186
183.9 CcDO99 178.2 RM224
189.3 RM254

Hinh 3-1: Ban d6 di truyén QTL trén co sé quan thé don boi kép (DH) cia IR64 /
Azucena vé tinh trang ré lia moc sau (Shen va ctv. 1999)

3-4. BAN PO QTL POI VOI TINH TRANG DPIEU TIET AP SUAT THAM THAU

(0A)

Thanh tuu cua cong nghé sinh hoc trong viéc thuc hién xay dung ban do di tmyén
phan tir cho phép chung ta xem xét nhiing tinh trang di truyén phirc tap nhu tinh chéng chiu
kho han va ning suét (Zhang va ctv. 1999). Tai Pai hoc Texas Tech, nhom tac gia nay da thuc
hién ban d6 di truyén QTL ddi véi 2 tinh trang quan trong lién quan dén su kién chéng chiu
kho han, d6 1a: kha ning diéu tiét ap suat tham thau (OA), va nhiing tinh trang hinh thai cua ré
laa.



Hién nay, nguoi ta biét rang: nghién ciru sinh 1y hoc da tim ra 3 hop phan chinh dong
gop vao sy kién chdng chiu kho han cua cdy lua: (1) kha nang an séu cua ré xuéng tang dat
phia dudi, (2) kha néng dleu tiét ap suat tham thau (co ché chong chiu), giup cay bao vé sinh
md khong bi ton hai do mét nude (3) kha ning kiém soat sy mat nude & bén ngoai khi khong
cta 1a (Nguyén va ctv. 1997)

Hién tuong diéu tiét ap sudt thim thiu (OA) 1a mot hop phan quan trong trong sy kién
chbng chiu kho han. Kha ning OA cia ciy gitip no tich lily chat hoa tan mot cach chu dong
trong té bao, khi cay bi kho han. Tinh trang OA két hop véi tinh trang ning suat 6n dinh trong
diéu kién bi stress do kho han di duogc quan sat ¢ lia mi va cao luong, nhung hién tugng nay
khong dugc ghi nhan trén cay Iua (Zhang va ctv. 1999).

Quan thé lua da duoc sir dung trude day dé lap ban dd QTL tinh trang OA la:

e Quan thé can giao tai t6 hop (RIL) cta to hop lai CO39 / Moroberekan, véi 1 QTL
(Lilley va ctv. 1996)

e Quan thé don boi kép (DH) cua t6 hop lai CT9993 / IR62266, voi 4 QTL (Zhang va
ctv. 1999)
Quén thé lua da duoc sir dung dé 1ap ban dd QTL tinh trang chdng chiu sy thily phan

(viét tat DT tir chir dehydration tolerance) la:

e Quan thé can giao tai t6 hop (RIL) cta to hop lai CO39 / Moroberekan, véi 5 QTL
(Lilley va ctv. (1996)
Quan thé lua da duoc sir dung dé 1ap ban d6 QTL tinh trang tich liy ABA la:

e Quan thé F2 cua t6 hop lai IR20 / 63-83, v6i 10 QTL (Quarrie va ctv. 1997)

1 2 3 4 5 6
¥a W s
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Hinh 3-2: Ban db QTL trén co sé quan thé DH ciia t6 hop lai CT9993-5-10-1-M / IR62266-42-6-
2. ICGY: nang sudt tai Israel, diéu kién binh thuong. ISGY: nang sudt tai Israel, didu kién kho han.
OA: didu tiét ap sudt thim thdu. RD: d6 sau cta ré. RPF: lyc nho ré. RPI: chi s6 ré phat trién chiéu
sau. YRI: chi sé ning suit, TCGY : ning suét tai Thai Lan. TH: d6 day cia r& (Zhang va ctv.
1999)



Mot yéu t6 vo cung quan trong lam han ché viée thyuc hién ‘ban dd QTL cua tinh trang
OA 14 thiéu nhitng qui trinh danh gia kiéu hinh nhanh, v6i mot sé lwong 16n cac vat liéu thi
nghiém.

Gan day, c6 3 qui trinh thuong dugc st dung dé xac dinh OA so sanh v6i phuong
phap tai tao hién twong hap thu nudc da dugc dé xuat trong trudng hop cay lua (Babu va ctv
1999).

Quan thé don boi kép (DH) cua 6 hop lai CT9993 / IR62266, v6i 154 dong con lai
dugc chon. Nhom tac gia da so dung 145 RFLP, 153 AFLP va 17 microsatellite dé thiét 1ap
ban do QTL Téng s6 1a 315 marker.

Danh gia kiéu gen con duoc thyuc hién trén quan thé RIL cua to hop lai IR58821-23-B-
2-1 /IR52561-UBN-1-12, v61 166 dong con lai dugc chon. Téng sb 383 AFLP va 106 RFL
da duoc sir dung dé thiét lap ban @6 QTL (Zhang va ctv. 1999)

Mot QTL da duge xac dinh trén nhiém sdc thé s 8, dinh vi glua 2 marker RG1 va
RG978 (h1nh 3- 2) Vo1 tan suat bién thién kiéu hinh 32-34%. QTL nay nam trong ving dong
dang voi nhiém sac thé sb 7 cia lta mi

3-5. BAN PO QTL TiNH TRANG BIEU HIEN MAU XANH CUA CAO LUONG

Trong céy cao luorng, kho han xay ra trudc va sau khi trd bong gay ra hién tuong chin
som trong | tinh trang muc do hoa gia cua 14 (senescence). Cay mat mau xanh nhanh chéng, dd
ngd, va thit thu ning suét. Hon 80% cao hmng uu the lai duoc trong tai My dudi diéu kién
khong co6 nudc tudi, nhung hau hét cac gidng nay déu co kha nang khang han & giai doan
trude khi trd bong, hlen tuong nhu vay duoc goi voi thuét ngir 1a © stay green trait” (tam dich
1a tinh trang bi€u hién mau xanh, tinh trang kéo dai thoi gian hoa gia, viét tat la SGT) Tinh
trang nhu vay 1a mot co che khang han giup cho cay cao luong chéng lai su 130 hoa soém dudi
diéu kién khic nghiét cua am do dat han ché trong sudt qua trinh sau khi trd. Subudhi va ctv.
(1999) da xac dinh 4 QTL d6i voi tinh trang SGT nay, trong quan thé can glao tai t6 hop cua
t6 hop lai B35 / Tx7000, v61 98 dong dugc chon ¢ F7. Ba QTL chu lyc cua tinh trang SGT
dugc xac dinh trén nhu’ng thi nghiém ngoai dong, dong gop 46% bién thién kiéu hinh. Bon
QTL cua tinh trang SGT dinh vi trén 3 nhom lién két gen. Ba QTL: Sgt 1, Sgt 2, va Sgt 3 dong
g6p VAo tan suat bién thién kiéu hinh 1a 20%, 30% va 16%, theo thtr tw. QTL thir tu la Sgr 4
dugc xac dinh trong ndm 1994, giai thich 13% su blen thién kiéu hinh. Déi véi tat ca QTL
nay, nhu’ng alen SGT déu do gidng me B35 cung cap Céc tac gia du dinh sé thiét lap ban do
vat 1y cac noi dinh vi ctia nhitng QTL nhu vay dé c6 nhiing hiéu biét rd rang hon ve di truyén
tinh chéng chiu han cla cao luong. Hién két qua nghién ctru da 4p dung MAS dé xéac dinh su
du nhép céc gen Sgf vao cac dong con lai co trién vong (Subhudi va ctv. 1999).

Mot cap lai khac B35 / Tx430 cung duoc thanh lap quan thé RIL, voi 96 dong duogc
chon. Bay QTL cua tinh trang SGT dugc xac dinh, trong d6 co 3 QTL chi luc Sgt 4, Sgt D va
Sgt G. Nhitng QTL nay dinh vi trén 3 nhom lién két gen, dong gop 42% bién thién kiéu hinh.
Bon QTL thur yéu (Sgt B, Sgt I-1, Sgt I-2, Sgt J) déng gop 25% bién thién kiéu hinh cia tinh
trang SGT (Subudhi va ctv. 1999).

3-6. BAN PO QTL CAC TINH TRANG HINH THAI QUAN TRONG

Cac tinh trang so luong cua cdy lua giai doan ma: tong sO 18, thé tich ré, s6 choi, ti 18
1& / chdi, chleu dai ré t6i da, diém chéng chiu kho han (1 5), bé day cua ré, chiéu cao cay ma,
trong luong ré kho, do cuodn lai clia 14 lta, da duogc thiét lap ban d6 QTL (Shashldhar va ctv.
1999). Nguoi ta str dung quan the don b01 kép tir cdp lai IR64 / Azucena, voi 56 dong dugc
chon. Tong s6 RFLP marker biéu hién da hinh trong diéu tra & bd me, du’qc su dung 1a 175
marker, bao phu 2.005 cM, véi khoang cach trung binh 1a 11,5 cM giita hai marker.

QTL d6i véi tinh trang chiéu cao cay dinh vi giita marker RZ730-RZ801 trén nhiém
sac thé s6 1. Vi tri ndy twong g vé6i gen sd-1 diéu khién tinh trang nita lin (semidwarf).

Hinh 3-3, va bang 4 cho thay: 15 QTL khac dugc tim thdy & ca hai giai doan phat
trién, trong d6 c6 4 QTL thé hién kha phd bién
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Cao cay 65DAS | RZ730-RZ801 Sdl 1 22.1 432 2.53
(cm) RZ448-RZ337A qPHT3-1 3 27.0 474 3.03
S6 chdi 85DAS | RZ730-RZ801 Sdl 1 29.2 4.96 3.63
RZ519-RZ448 qPH3-2 3 27.0 4.66 3.42
RG958-CD0344 qPHT12-1 12 16.9 3.75 2.04
85DAS® | RZ730-RZ801 Sdl 1 24.9 5.19 2.79
RZ519-R7448 qPHT3-2 3 16.1 4.04 1.92
S6 choi 65DAS | RZ-143-RG20 gNOTS-1 8 153 0.62 1.94
85DAS | RG810-RG331 qNOT1-1 1 15.8 -0.96 | 2.10
RZ448-RZ519 qNOT3-2 3 15.8 -0.97 1.95
RG449-RG788 gqNOT4-2 4 19.8 -1.15 | 251
A10K250-AG8Aro | gNOT-8-1 8 21.3 1.16 2.80
AC5-RG4188 gqNOTS-4 8 14.3 -0.99 1.73
85DAS | RG171-RG157 qNOT2-1 2 15.5 -0.99 1.63
RZ329-RG348 gNOT3-1 3 14.6 -0.82 1.81
RG91-RG449 qNOT4-1 4 12.4 -0.77 1.61
RZ617-RG978 qNOT8-3 8 25.7 1.07 3.54
Chidu dai | 65 DAS | RG214-RG143 qRTL4-2 4 12.7 -1.74 1.65
1& (cm) 85DAS | RG163-RZ590 qRTLA4-1 4 16.0 3.04 | 207
85DAS | RG381-RZ19 qRTLI-1 1 13.7 3.25 1.64
RG171-RG157 qRTL2-1 2 15.4 -4.01 1.62
Tong s6 r& | 65 DAS | RG472-RG246 qTRNI1-1 1 14.1 -6.88 1.81
WI1-RG173 qTRN1-2 1 24.5 -10.93 | 3.00
RG477-PGMS0.7 qTRN7-1 7 15.7 2725 | 2.06
RG134-RZ500 qTRN10-1 10 13.4 -6.79 1.75
85DAS | PGMS0.7-CD059 qTRN7-1 7 153 -9.88 1.58
85DAS | RG171-RG157 qTRN2-1 2 17.4 -9.96 1.80
Pail-RZ58 qTRN2-2 2 25.1 -11.02 | 2.69
RZ123-RG520 qTRN2-3 2 17.7 -8.15 | 2.26
Thé tich r& | 65 DAS | RG403-RZ556 qRTV5-1 5 13.5 -1.51 1.60
(em®) RZ67-RZ70 qRTV5-3 5 15.1 -1.70 1.82
85DAS | RZ337B-CD0497 qRTV7-1 7 14.3 -2.01 1.74
85DAS | RG171-RG157 qRTV2-1 2 15.6 -2.07 1.74
RG104-RG348 qRTV3-1 3 21.4 -1.99 | 2.89
Do day 65 DAS | RG157-RZ318 QRTT2-1 2 26.7 0.05 321
clia ré RG313-RZ556 QRTT5-1 5 19.1 0.04 2.41
AC5-RG418B QRTTS-1 8 21.6 0.04 2.94
85DAS | RG157-RZ318 QRTT2-2 2 16.7 0.05 1.66
Pall-RZ58 QRTT2-3 2 12.4 0.04 1.59
TL kho 85DAS | RG171-RG157 qRTW2-1 2 13.3 -0.42 1.58
ciaré (g) | 85DAS | RG348-RG104 qRTW3-1 3 20.8 -0.38 | 2.80
Tilé 85 DAS | RG173-AmyIB qRSI1-1 1 12.7 -0.31 1.63
r&/chdi
Diém 85DAS | RG908-RG91 qDRS4-1 4 14.4 -0.27 1.80
chéng chiu RG181-RG958 qDRS12-1 12 16.1 0.27 2.03
han (1-5)
Do cubn | 85DAS | PGMO0.7-CD059 qLFR7-1 7 11.9 0.36 1.55
lai cua la
(1-5)

Céc tac gia con ghi nhan 21 QTL ddi vé6i nhitng tinh trang khac trong diéu kién bi
stress do kho han. Mic du c6 2 QTL dbi véi tinh trang chiéu cao dinh vi & nhiém thé sb 1 va
3, kha pho bién, nhung khong c6 mot loci ndo ddi véi tinh trang hinh thai hoc cta r& duge ghi
nhan phd bién giita hai giai doan phat trién. Su khong c6 mdt cua nhimg QTL phd bién dbi
vé6i tinh trang hinh thai cua ré gitra hai giai doan phat trién (65 ngay dau 6 nudc, va tu ngay
65- dén ngay 85: kho han) cho thiy sy hién dién ciia nhimg co ché di truyen clng ton tai song
song, cung khoi dong ¢ cac giai doan tang trudng khac nhau, duoi didu kién nudc tudi khac
nhau (Shashidhar va ctv. 1999). Thé tich ré va tong so ré trén mot cdy giam co y nghia vé mit
thong ké dudi diéu kién bi stress do kho han, trong khi d6 chiéu dai ré t6i da va chiéu cao cdy

khac biét khong c6 y nghia.




3-7. CHUYEN NAP GEN MUC TIKU

Duya trén co ché chong chiu kho han cua cay tréng, nguoi ta da cb gang thiét ké nhimg
clone ctia gen muc tiéu phuc vu cho hoat dong chuyén nap gen va tao ra nhiing cay trong bién
d6i gen, chong chiu kho han. Bang 5 cho thdy danh sach cac gen muc tiéu va san pham ctia né
da duoc cong bd

Bang 5: Sy thé hién cua céac gen muc tiéu lién quan dén tinh chéng chiu han, man trong cay
lua chuyén gen (Reddy va ctv. 1999)

Gen | Enzyme/protein Nguon Phén tng Tac gia
chéng chiu
HVAI | Nhom LEA Lua mach (barley) | Kho han, man Xu va ctv. 1996
P5CS | A’ pyrroline-5-carboxylate | Pau “mothbean” Kho han, man Zhu va ctv. 1998
synthetase
BetA Choline dehydrogenase / E. coli Kho han, man, Takabe va ctv. 1998
betaine aldehyde nhiét do
dehydrogenase
CodA Choline oxidase A. globiformis Kho han, man Murata va ctv. 1998
ADC Arginine decarboxylase Kiéu mach (oat) Khé han Capell va ctv. 1998

(LEA: late embryogenesis abundant protein)

Gen diéu khién sy diéu tiét chat nguyén sinh (OA) lién quan dén chdng chiu kho han
trong cay thudcla, cdy Arabidopsis thaliana, dwoc chuyén nap gen thanh cong 1a

- Nhom mannitol-1-phosphate dehydrogenase véi gen muc ti€u 1a m¢D

- Nhom proline bao gdm A’ pyrroline-5-carboxylate synthetase, v6i gen P5CS.

- Nhém glycine betaine trong vi khuan 1a CodA (bacterial choline oxidase) dugc phan
1ap tir vi khuan Arthrobacter globiformis, hodc tir Synechoccus sp.

- Nhom trehalose tir men 1am banh mi 1a gen“trehalose-6-phosphate synthetase” (7PS1).

- Nhom trehalose tir vi khuan 1a cac gen: otsd va otsB.

- Nhom fructans chinh 1a nhitng phan tir polyfructose dwoc phan lap tir vi khuan
Baccilus subtilis, v6i gen diéu khién tinh chdng chiu han 13 sacB

- Nhom D-ononitol thé hién gen mi hoa tr ¢cDNA cia myo-inositol O-
methyltransferase (/IMTI)

- Nhom polyamine

- Nhom gen c6 lién quan dén stress do oxid hoa

Protein chirc Protein

Protein & mang t&  bao
(transporters, protein ¢ kénh trao
doi nude)

Yéu tb bao vé cua cac
phan tir 16n (LEA
protein, chaperon)

Yéu té chuyén ma

/' (MYC, MYB, bZIP,

EnAzyme giai STRESS do Protein kinase
doc (GST, Kkhé h —> (MAPK, MAPKKK,
SEM) 0 han CDPK, S6K)

Enzyme chinh trong
tong hop thé osmolyte
(proline, betaine, dudng)

\ PI turnover

(phospholipase C,
PIPK, DGK, PAP)

Proteinase
(thiol proteases, Clp protease,
va ubiquitine)

Hinh 3-4:Nhimg gen cam tng v6i stress do kho han. san phim cua gen c6 thé duoc
chia thanh 2 nhom: protein dong vai tro chirc nidng va protein dong vai tro didu tiét
c4c tin hiéu di truyén va sy thé hién gen khi cdy phan img véi stress (Yamaguchi-
Shinozaki va Shinozaki 1999)



3-8. CO CHE TRUYEN TIiN HIEU

C6 it nhét 4 19 trinh truyén tin hiéu, khi cdy trong bi stress do kho han, man va lanh
(hinh 3-5). D6 1a 2 1 trinh co6 tinh chat doc lap ABA, ky hiéu IIL, IV va 2 16 trinh ABA ¢6
tinh chét 1¢ thudc, ky hi¢u L, II. Sy tong hop protein v6 cung can thiét trong trudong hop 16
trinh ABA ¢ tinh chét 18 thudc (I). San pham ABRE ciing dugc ghi nhan trong 16 trinh ABA
¢6 tinh chat 1& thuoc (II).

DRE la san pham c6 trong 10 trinh ABA doc lap do hién tuong diéu tiét cua gen,
khong nhiing xay ra trong truong hop kho han ma con xdy ra trong truong hop mén va lanh
(IV) (hinh 3-5)

Mot 16 trinh ABA doc 14p chi kiém soat tinh chéng chiu han va man, ma khong kiém
soat tinh chdng chiu lanh, k¥ hiéu III (hinh 3-5).

Khé han, min Lanh

nhén tin hiéu l

/ \
ABA 10 trinh doc lap ABA

Téng hop protein bZIP ? DREBs (AP2/ERBP)

I(M*YC’ MYE) 1 l l 11 IVl

MYCR2, MYBRS ABRE :
(rd22) (rd29B) erdl) (rd294)

thé hién gen thé hién gen thé hién gen

Phan trng véi stress va chong chiu

Hinh 3-5: L trinh truyén tin hiéu va su thé hién gen (Yamaguchi-Shinozaki va
Shinozaki 1999)

Lanh Kho han, Man
ABA doc lap doc lap

l ABA

chuyén ma chuyén ma

cai bién
I L7
Trans-clements | DREBI/CBFI | | DrEB2 | @
\ /

rd29A promoter | _|:
cis- elements DRE | ABRE i—TATA

Hinh 3-6: M6 hinh cam tmg cta gen rd294 va hoat dong cua cac nhan t6 hoat dong
cO tinh chat cis va trans trong hién tugng thé hién gen chong chiu véi stress
(Yamaguchi-Shinozaki va Shinozaki 1999)




Trong hinh 3-6, hai nhan td hoat dong theo kiéu cis 1a DRE trong hé théng ABA doc
lap va ABRE trong hé thong ABA 1¢ thudc, tham gia dong gop vao hién tugng cam tmg gen
rd29A C¢ hai loai “binding protein” khac nhau la DREB1 va DREB2 tham gia vao 2 16 trinh
truyén tin hiéu khac nhau, mot dap Gmg vdi stress do lanh, mot dap ing voi stress do kho han.
DREBI1/CBF1 duogc diéu tiét trong khi chuyen ma, trong khi d6 DREB2 dugc kiém soat ca
hai giai doan: trong qua trinh sau khi chuyén ma va trong qua trinh chuyén ma.

Protein ABRE ma hoa nhitng nhan t chuyén mi bZIP. Promoter rd294 lam giam
thiu nhitng anh huong khong c6 loi cho sy sinh truong cua cay, trong khi 35ScaMV lam
cham tang trudng rat manh (Yamaguchi-Shinozaki va Shinozaki 1999).

3-9. GEN & SU KHAM PHA LQ TRiNH THONG QUA GENOME HQC CHUC
NANG

Mot trong nhitng muc tiéu chinh cta genome hoc vé chirc ning (functional genomics)
la kham phé ra nhiing gen chu luc va QTL tuong tng véi tinh trang nghién ctru. Sy khdm pha
cac gen muc tiéu hién duoc phat trién thong qua k¥ thuat phdi hop doc trinh ty genome, phan
tich “microarray”, va proteomics (nganh protein hoc), trén co s ngudn dit liéu cua sinh tin
hoc (bioinformatics) va di truyén phén tir (Salekdeh va ctv. 2002). Nhitng gen tng cur vién
dugc goi voi thudt ngir “short-listed candidate genes” duge kham pha va luu trir. Chung dugce

thir nghiém mot cach tryc tiép trén cdy chuyén nap gen vé hiéu qua cua tinh trang chéng chiu
kho han.

Nganh protein hoc (proteomics) ¢ thé gitp chiing ta xac dinh nhiing gen tng cir vién
da thé hién rd chic ning va vi tri trong genome. Hinh 3-7 s& cung cip cho chiing ta thong tin
vé sy dong gop ciia nganh hoc mdi 1a protein hoc va transcript hoc (transcriptomics) trong
chién lugc MAS va chon gidng cdy trong.

Bd me
chéng chiu —»| Transcriptomics & Gen ung cir
va nhiém Proteomics vién & protein
Phan ly alen A Locri Cfl37 —
gen g cir
vién

MAS
—>| Transcriptomics |——>| TQL l—

. . - ‘>| Marker (,:12?111,
Quin thé Danh gié kiéu | f;f i’,
mapping > hinh >| QTL |— phan tir

chuyén
—>| Proteomics |——>| PQL l— nap gen
Dinh gia kiéu Ban db di
P gen » truyén

Hinh 3-7: Dong gép cua nganh protein hoc va transcript hoc vao chién lugc MAS va
chon glong cdy trong (Salekdeh va ctv. 2002). Gen tmg cir vién dugc so sanh tmg voi
tinh chit proteomic hay transcriptomic cta nhitng dong chéng chiu va dong nhiém
stress do kho han. TQL: transcript quantity locus, QTL: quantitative trait locus, PQL:
proteomic quantity locus



Phén tich proteomic cung cap cho chung ta nhimg nhin nhan méi, réng hon Ve hién
tugng phan Gng cua cay trong dbi véi stress & muc do protein. Trong nhitng nim gan day,
phuong phap nay da phat trién trong khi tim hiéu mirc do nhay cam cua thyc vét, va nguoi ta
xem nd nhu c¢déng cu ¢ kha ning rat manh trong cai tién k¥ thuat dién di polyacrylamide hai
chiéu (2DE). Thuit ngit 2DE duogc viét tit tir chit “two-dimentional polyacrylamide gel
electrophoresis”. Phuwong phap proteomic con 1a céng cu dé phat hién protein, dinh luong
protein, k¥ thuat “fingerprinting” (in dau trong xac dinh quan hé huyét thong), k¥ thuat doc
trinh ty protein timg phan (partial sequencing) bang sic ky (mass spectrometry = MS), k§
thuat tin sinh hoc (bioinformatics), va cac phuong phdp phan ldp gen muc ti€u (gene
isolation).

Ky thuat 2DE cung cap cho chung ta nhing thong tin vé nhiing thay ddi trong dong
thai phat trién cua protein, phan dnh nhiing hién tugng céi bién xay ra sau khi chuyén ma thi
du nhu hién tugng phosphoryl hoa.

Salekdeh va ctv. (2002) da 4p dung phuong phép nay dé nghién ctru vé hién tuong dap
g cua cay laa dbi voi stress do kho han va min. Cac tac gia da kham pha trén 2000 protein
trong 14 lua bi xtr ly kho han va 14 lua dugce tudi nude day du. Véi hon 1000 protein da dugc
dinh luong mot cach dang tin cay, c6 42 protein da thé hién su thay doi vé mirc d6 da dang va
vi tri trong genome. Nhom tac gia nay da phan 1ap duoc nhiéu protein trén 14 lta ma mirc do
da dang cua nd da gia tang mét cach c6 ¥ nghia trong suot thoi gian bi xt Iy khé han, va trong
thoi gian ngudn nude cung cip giam dan. Ba thay doi co an tuong nhat 1a

(1) hoat dong cua “actin depolymerase”,
(2) mot phan tir dong dang ctia “S-like ribonuclease”
(3) hoat dong cua “chloroplastic glutathione-dependent dehydroascorbate reductase”

Nhitng so sanh ¢ mirc do proteomic giita gidng lua chéng chiu min va gidng lua
nhim min cho thiy c6 sy khac biét protein trong ré lta trong ca hai khai niém protein cau
tric (constitutive) va protein cam ung (inducible). Mot enzyme téng hop lignin la caffeoyl-
CoA - O-methyltransferase 1a két quia cua sy so sanh khac nhau ‘nay gita hai giong chong chiu
va glong nhiém. Muc d6 da dang cua ascorbate peroxidase thé hién cao hon rat nhiéu trong
gidng lta chdng chiu min Pokkali so v&i giéng nhiém IR29, trong diéu kién chua bi xu ly
stress (Salekdeh va ctv. 2002).



Béang 6: Phan lap protein céy Iua dap ung véi stress do khd han va man trén co sé phan tich
“protein-fingerprinting” (MALDI-TOF MS), hodc phuong phap doc trinh tu protein
tung phan (ESI-Q-TOF MS/MS) (Salekdeh va ctv. 2002).

Spot?| TL | Mt d6 ESI-Q-TOF Phan lap S6 mau
phan| phu Sequence Muc
tr |MALDI- do
(kDa)] TOF AA
(%) (%)°
LDI1 | 46 GITINTATVEYE 100 | Kéo dai swdich | AAF15312
ma EF-Tu
precursor,
chloroplast
LD2 | 43 37 RUBISCO P93431
activase
LD3 | 43 33 RUBISCO P93431
activase
LD4 | 38 25 Fructose-1,6- Q40677
biphosphate
aldolase,
chloroplast
LD5 | 28 57 Triose phosphate | P48494
isomerase,
cytosolic
LD6 | 29 YGYPSEDFFVK -
MCFTFDSSENTAVVR S-like nuclease °
LD7 | 27 LALTELQALEEHLK | 100 | GSH-dependent |BAA90672
LPEDLTNVHAYTEA DHA reductase
LD8 | 21 LFSR
DE[L/IITASLPADG 80 | ADF S30934
RS1 | 31 VVEVVESSPPEIK 100 | ESTs AU091660 |BAA96588
SGTTPLSPAIAFILEK | 100
RS2 | 31 46 Caffeoyl-CoA 3- |BAAS81774
O-
methyltransferase
RS3 T[L/IINDT[L/] Chua c6 két qua -
RS4 | 28 60 Ascorbate P93404
peroxidase
RS5 | 22 39 ABA- va protein | AAB96681
cadm ung Asrl

“LDS = protein trong 14 ltia, nghiém thirc xtr Iy kho han, RS = protein trong ré ltia, xtr Iy min

°Phdn trim amino acid trong protein dugc phu boi cau ndi peptide twong tmg trong phan tich
MALDI-TOF

“Phan trim amino acid trong chudi ma ESI-Q-TOF dugc tim thiy & protein muc tiéu

438 mau trong NCBI, SWISS-Prot, hodac PIR

®Phan l4p bang trinh ty tong BLASTing ciia cDNA tuwong tng

RUBISCO activase: Cay lua dugc xem nhu c6 hai “isoform” chinh vé hé thong
RUBISCO activase, c6 kich thudc tir 43 dén 47 kDa. Nhom téc gia noi trén da tim thay trong
14 10a trén co s& ki thuat 2DE la: ¢o it nhat 4 dang khac nhau cua activase v6i kich thude thay
d6i tir 42 dén 43 kDa. Hai trong sd activase d6 biéu hién mtrc d6 da dang cao hon trong diéu
kién bi xir Iy kho han, so voi diéu kién tudi nudce binh thuong (bang 6).



(1) Nhiém vy chinh cia RUBISCO activase 1a phong thich goc phosphate duong cé tinh
chit trc ché, thi du nhu ribulose-1,5-biphosphate (RuBP) tir nhing vi tri hoat dong cia
RUBISCO sao cho néng do CO; trong 14 co thé kich hoat ezyme thong qua hién tuong
carbamyl hoa. Kho han kich thich sy dong lai cua khi khéng tao ra néng d6 CO; cao
trong 14, 1am suy giam hoat déng carbamyl héa, va 1am khéi dong hién twong két gin
¢6 tinh chit “dead-end” caa RuBP tai vi tri hoat dong cia RUBISCO.

(2) Nhiém vu gia ting mirc d6 phong phti ciia “activase” gia ting c6 thé c6 mot chirc ning
dac biét lam cho RUBISCO hoat dong tr¢ lai trong hién tuong ¢b dinh CO, thong qua
carboxylase, hodc hién tuong phan tan ning lugng cé tinh chat bao vé nhd phan tng
oxygenase trong quang ho hap

(3) Nhiém vu thir ba cia RUBISCO activase 1a bao vé sinh tong hop protein & luc lap, khi
cay bi stress do kho han, hoac do nhiét do

Hau hét cay trong déu chi c6 mot gen RUBISCO activase. N6 duoc hinh thanh mét cach
tich cuc, trong d6 cac intron cua phan tr “transcript” dau tién thuong bi cét roi thanh hai
“ijsoform” cua activase, chi khac nhau duy nhat gdc carbon cudi cing. Lam thé nao dé 3-4
“isoform” hop lai v6i nhau thanh mot gen don ? Nguoi ta hoan toan chua biét rd qua trinh
nhu vay.

Guenzi va ctv. (2003) tai Dai Hoc Oklohama da thanh cong trong chuyén nap gen
“mannitol-1-phosphate dehydrogenase” (gen m#/D) trong cdy lta mi chong chiu kh6 han va
man. Gen nay c6 tinh chat bd sung bd gen von c6 trong tw nhién, nham kich hoat cay trong
chdng chiu tét hon kho han (ngudn truy cp tir http://www.isaaa.org/kc). Chung ta co thé
tham khao tir sach ctia Abebe va ctv. (2003)

Trong 14 cay bi kho han va trong ré cay bi stress do mén, nhiing ky thuét theo doi su
thay d6i vé mirc do da dang cua protein, thay d6i vé vi tri ctia protein duoc biét va chua dugc
biét, 1a mot phuong phap rat dang cht y. Nhimng protein la san pham cua qua trinh quang tong
hop, su kéo dai té bao, qua trinh béin dudng hop chét chong oxi hoa (antioxidant) va qua trinh
lignin hoa dd dugc quan tam trong nghién ctu. Do d6, nganh hoc méi cod thuit ngir
“proteomics” s€ 1a cong cu hitu hi€u, gitp cho nha chon giéng tim kiém nhiing kiéu gen thich
hop cho muc tiéu cai tién tinh trang chéng chiu kho han.
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Chuong 4

CO SO DI TRUYEN
TiINH CHONG CHIU NGAP UNG

Trong thap nién 1980, c6 khoang 30 dén 40% dién tich tréng laa & Chau A thudc loai hinh canh tac bi
ngdp lut hang ndm vao vu mua, d§ sdu muc nudc trung binh tir 0,5 dén 1,0 m & An B9, Bangladesh, Mién bién,
Théi Lan va Viét Nam; nhitng ving khac c6 myc nudc rat sdu (hon 1m) duoc goi 1a ving laa ndi, tip trung &
Nam va Pong Nam A Chau (Jackson va ctv 1982, Vergara va ctv 1976 HilleRisLambers va Seshu 1982).

Viéc diéu tra va phan loai ving tréng lta gap nhidu kho khin vi tiéu chudn dinh danh chua théng nhét.
Tir nam 1979 dén nam 1984, thuat ngit vé vung sinh thai trong lta da dugc thay dbi nhidu lan boi cac nha khoa
hoc IRRI va ngudi ta phai thanh 1ap mot Uly ban qudc té dé phén loai va dinh danh ving sinh thai lua, nhim
thong nhat cach goi tén, gitip ich cho viéc xéc dinh muc tiéu nghién ciru 16 rang hon (Garrity 1984).

Can cir vao do sau muc nude, Khush (1984) dé nghi goi nhu sau:
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Ap dung hé théng dinh danh nay, chiing ta c6 thé chia tip doan lua mia nudc sau dia phuong
6 DBSCL lam hai nhém: lia nudce sau (myc nudce trén rudng dudi 100 cm) va Iua noi (trén
100 cm).

Cong trinh nghién ciu vé lia nudc sau duge cong bd tir nim 1934 tai tram loa n01 Habiganj
(Bangladesh) (Jackson va Vergara 1979). Cong trinh tép trung vao viéc nghién ctru tuyén chon gibng cai tién,
anh huong cua tudi ma déi voi sy chiu ngap, diéu kién dat dai, thoi vu va phuong phap gieo sa. Tram thi nghiém
lua n6i Huntra (Thai Lan) duge xdy dyng sau tram Habiganj 7 nam. O day, cong trinh tap trung vao viéc cai tao
pham chat hat va ning suit bang con dudng tuyén chon tir cac gidng ltia dia phuong.

Trong nhitng nam 1950, vai cong trinh nghién ctru vé lta nudc siu duge thuc hién & Nhat va
Bangladesh (ngada 1959, Yamada ya‘l Ota 19563 Yamada va ctv 1954, Alim va Sen 1955, Alim va Zaman
1985), nhung van chua c6 cai tién gi ve cong tac giong.

Lua nu6c siu bit diu duoc nghién ctru & IRRI tir nhitng nim 1960, xem d6 nhu mot nhiém vu quan
trong cuia Vién. Thudt ngr “floating dwarf” da dugc str dung rong réi trong cac chuong trinh lai tao gilta giong
laa lin va lua ndi tai IRRI trong thoi gian nay. Kha ning phong thich ra cac dang hinh nura lun, c6 thé vuon long
trong diéu kién nuéc siu trung binh di dwoc chimg minh véi cac dong trién vong cua td hop lai IR442 (IR95-31-
4/ Leb Mue Nahng 111).

Tuy nhién, ngudi ta yéu cau phai xac dinh 3 vé do siu cua myc nudce: sdu bao nhiéu thi duge goi 1a
nudce sau ? Do 1a cau hoi duge dat ra tir nhimg chuong trinh hop tac quoc té v& lua nudce sau & IRRI. Cac nha
chon gibng cin c6 sy théng nhat vé dinh nghia ving nudc siu, bao gom mirc do va nhimng trd ngai chinh cta
hién trang dé c¢6 dwoc muc tiéu lai tao 15 rang (Jackson va ctv 1982).

Hoi nghi quc té lua nude sau lan thir nhat dugc to chirc tai Bangladesh (1974) véi nhiéu béo céo
nghién ctru vé gidng, di truyén, hinh thai hoc, nhimg thiét hai chinh ¢ cdc ving lua nudc sau. Hoi nghi da thao
ludn viée tang cudong su hop tac quéc té.

Sau d6 vao nam 1975 cac nha khoa hoc da hop tai IRRI, thong nhat muc tiéu lai tao glong (1) khang
han, (2) kha nang vuon long, (3) cuong luc ma, va (4) chong chiu ngéap. Vé canh tac, ho yéu céu nghién ctru tap
trung: (1) phong trir c6 dai, (2) thoi vu gieo, (3) mat df sa, (4) phan bon, (5) phuong phép canh tac, (6) sira soan
dat.

Chuong trinh khao nghiém lua nudc sdu qudc t& (IRDWON) dugc t6 chirc tir 1976 da dan dan dap tng
phén ndo yéu cau vé cong tac gidng.

Hoi nghi qubc tq laa nuée sau lan thir hai dugc t6 chirc tai Thai Lan (1976) da théng nhat vé co ban
viéc st dung thudt ngit giong lta nude sau va tiéu chuan hoa phuong phap cho diém trong nghién ctru tinh chong
chiu:



Hoi nghi quéc té gidng lua nudce sau lan thir ba duge td chirc tai An bo (1978) da dé xut chuong trinh
hop tac qubc té vé k§ thuat RGA (rapid generation advance), dé phat trién nhanh chdng cac dong lai, chuong
trinh thanh loc chéng chiu ngap va chiu khd han qudc té.

Hoéi nghi quoc té lua nude sau lan thir tw dwoc t6 chirc tai Thai Lan (1982) da nhén manh vé tinh chéng
chiu ngap, dé xuit muc tiéu lai tao vdi tinh chéng chiu séu bénh riéng biét dbi véi timg ving (tuyén tring than
dugc xem 14 mot trong nhiing dbi tugng chinh): tinh khang han ¢ giai doan ma, tinh chiu ngap cho nhiing ving
bi 1ii Iut dot ngdt. HOi nghi néu rd yéu cau ve glong cho ving loa nuge sau tré nén vo cung can thlet vé tAm
quan trong cho chuong trinh lai tao. Hoi nghi rat quan tdm dén nhitng nghién ctru co ban vé di truyén - nhat 1a
tinh trang chong chiu ngép v kha nang vuon l6ng.

Hoi thao vé ltia nudc sau (ACIAR workshop) duogc t6 chire vao thang 6-1985 tai Australia da tép trung
thao luan vé tinh chiu ngdp ctia cay Iua (sinh ly hoc) va nhitng két qua mdi nhat vé co che chong chiu

4-1. TONG QUAN NGHIEN CUU TRUOC PAY

Nam 1941, Ramiah va Ramaswami dd cong b mot chuong trinh nghién ctru vé di truyén tinh trang ndi
clia cdy lia (trén co sé dang hinh than ra). Dic tinh tang trudng theo kiéu ngi rap (bo) ctia lia ndi do hai gen lan,
lap doan diéu khlén mdt gen lién két voi gen trdi cua tinh chin mugn. Nhimg phat hién chu yéu dua trén viéc
nghién ciru quan thé F, duoc trdng trong diéu kién nudc can cia cic cap lai, gitta lta nu6e sau voi gidng khong
phai nudc sau cua An Do, Bangladesh, Pakistan. Tac gia khong cho rang ¢ kha nang vion long cua nhimg cay
dang phan ly. Tac gia d& nghi mot chuong trinh lai cho nhiing céy than lun v6i kha nang de chdi gon va chéng
chju dwoc nuée sau. Piéu nay co thé lam dugc vi khéng co sy twong quan c¢ tinh di truyén gifta dic tinh chiu
nuée sau va chiéu cao cdy, hoidc giita dic tinh chiju nuwdc siu va su de chdi gon (Choudhury 1975). Céc tac gia
didu dé nghi kiéu hinh d¢ chdi gon dugc xem nhu mot dic tinh cai tién clia gidng lta ndi (Jackson va Vergara
1979).

Nam 1965, Chang xac dinh thém v hai gen lan dwl va dw?2 diéu khién tinh trang ndi.

O Nhat, Kihara va ctv (1962) da nghién ctru dic tinh tang truong cua cac giéng ltia nude sau suu tap tr
Assam (An’Dé), Thai Lan, va Chau Phi. Tur d6, nguoi ta d¢ nghi dac tinh noi cé thé dugc nghién ciru trén co s&
cua 3 yéu to:

a) Su phat trién chiéu cao va sy thich nghi nho vuron 16ng véi diéu kién khong c6 su ngap bat ngd luc dau
(diéu kién binh thuong).

b) Kha ning vuon 16ng thich nghi vai téc d6 gia ting muyc nude trung binh.

¢) Kha ning vuon 16ng thich nghi véi tdc d6 gia ting muc nude t6i da.

Tac gia chua dé cap dén viéc xdc dinh gen cho mdi yeu to hodc wéc doan sb gen cia timg yeu t6. Theo
két qua nay, cic gibng la nude sau ndi tleng déu c6 chura ycu t5 b va c. Co su khac biét gifra cac giong thude
nhém b va c. Cac gen nbi co thé dugc truyén tir gidng lia nudce sau sang gidng lua lun, dé chdi khoe, dang gon
(Kihara va ctv 1962).

Yéu céu vé mot ngudn gen phong phu cho chuong trinh lai tao gléng laa nude sdu ciing dugc cac nha
khoa hoc dé xuét. Ca hai Oryza sativa L. va Oryza glaberrima Steud déu co nhiing gidng lta tréng (cultivar)
thich nghi véi diéu kién ngép 1&, nhung cac loai c6 ngudn goc ¢ Chéu A cung cip dwoc nhiéu dang hinh phong
pht hon (Chang va ctv 1977). Nhiing gidng lua thudc Oryza glaberrima Steud c6 déc tinh tang truong kiéu bo
va kha ning gbi déu day (kneeing) trong khi trong & nude can déu co thé xem nhu dang hinh lta nu6c sau
(Chang 1979). Téc gia cho biét hién c6 646 mau gidng lia nude siu cua Chéu Ava 680 mau glong ctia Chéu Phi
dugce suu tdp tai Ngan hang gen cua Vién lta Québc te Sy thich nghi réng cua cac giéng lua trdng cho thiy c6
nguon goc da h¢ (polyphyletic) ctia Oryza sativa L. v& linh vire nudce sau dugc ghi nhén nhu sau:
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Céc gidng lta nudc sdu cd tir qua trinh tién hoéa ctia Oryza perennis Moench
(Chandraratna 1964, Choudhury 1975).

Tt ca cac gidng lua ndi duoc biét hién nay thudc loai hinh Indica, chwa thiy gidng lua
ndi loai hinh japonica, ciing nhu chua truyén duoc gen ndi cia indica vao Japonica (Oka
1975) Tac gia luu y: c6 vai glong lua khong the hién tinh vuot nuéc nhung van c6 thé co gen
ndi boi ¢6 to tién cua né 1a gidng hoang dai, ndi.



Morishima va ctv (1962) cong b rang laa noi dang hoang dai khong nhiing c6 kha
nang n6i ma con khang han. Tac gia cho rang trong cac giong lua trong thu¢c Oryza sativa L.
c6 su khac biét mot cach dang chu y vé kha nang ndi: tir trung binh dén manh. Kha ning nodi
1a yéu t6 thudc dang hinh hoang dai va nira hoang dai dé cay lta thich nghi véi ché do nudc
thay d6i bat thuong.

Tai Vién nghién ctru di truyén qudc gia Nhat ban, 10 giéng lta hoang va lta trong
dugc thir nghiém theo su phén loai cua Kihara va ctv (1962) da c¢6 nhing két qua rat khac
nhau d6i voi yéu td a, b va ¢, cho thay dic tinh ndi thé hién ra voi nhiéu hinh khac nhau
(Morishima 1975).

Dic tinh ¢6 1é phu va chdi mit 1ong cua laa ndi va laa nude siu, cing voi ddc tinh vuon 1ong da duge
ding dé phan biét giira Itia ndi va lua khong ndi. Sir dung cac dit kién thu tir cac thi nghiém trong hd voi 56 dong
laa tréng va laa hoang, Morishima (1975) di thiét 1ap cong thirc theo phwong phap phén tich phwong trinh biét
thirc (discriminant function) dé lam t6i da hoa nhitng khac biét dang hinh ndi va khéng néi. C6 sy phdi hop
tuyén tinh cua 4 yéu t:

A: Sb 16ng dwoc vuon dai ra (hon 3 cm)

B: Chiéu dai téng cong cua cac 16ng duge vuon dai.
C: S6 16ng ¢6 ré phu trén than lua

D: S6 chdi mét 16ng trén than.

Phuong trinh biét thuc X = 1.00A + 0.47B + 0.50C + 0.24D.

Vi phuong trinh nay, tac gia da diéu tra sy bién thién vé kha ning ndi cia mot sb
dong lua trong va lta hoang. Dm v6i lha trong thudc O. sativa L. va O. glaberrima Steud. Cac
gidng lta ndi va khong noi rat d& dang phan biét. Poi voi cac dong hoang dai thudc O.
perenms Moench va O. brevigulata A. Cheval et Roehr, c¢6 sy bién thién lién tuc vé kha nang
n6i & mot mirc d6 nhat dinh.

Quan thé F, cua cac cap lai gitta Ita ndi va lta khong ndi ciing cho mot bién thién lién
tuc vé XF. Piéu ndy cho thay, c6 thé c6 nhiéu gen diéu khién tinh trang ndi (Morishima
1975).

Cay F, dugc tric nghiém trong diéu kién nudc sau cho thdy sd 16ng va chiéu dai co
tuong quan nghich (r bién thién tir — 0.39 dén — 0.52). Trong 56 dong duoc thu, hai yéu td nay
tuong quan khong co ¥ nghia. Diéu nay cho thiy, sb 16ng va chidu dai long trong nudc siu
duogc diéu khién boi nhiéu gen khéac nhau (Morishima 1975). Ngoai ra tac gia con ghi nhén
rang, sb long trong diéu kién trong & nudc can (5cm) ¢o thé duoc dung nhu mot chi tiéu ude
doan kha niang ndi (r= 0.78) trong diéu kién ngin ngay va muc nudc can (5cm).

Khi nghién ctru vé cac kiéu gen (genotypes) cua cac t6 hop lai giita laa ndi va cac
dang trung gian, Mukherji va Roy (1977) nhan thay cong thuc tinh kha nang nbi cua
Morishima (1975) can duoc thay d6i, vi sd 16ng c6 ré phu va sb chdi mit long khong tuong
quan v6i kha ning ndi. Yéu t6 chin c¢6 lién quan dén né 1a chiéu cao cay cudi cuing. Tac gia dé
nghi mdt cong thirc maéi:

Fp=1.00A + 0.50B + 0.20C + 1.00D — 0.25E.

(Fp): kha ning ndi, (A): sé 16ng dai hon 3cm, (B): chiéu cao ciy cudi cung trong diéu
kién nudc sau, (C): chiéu dai tong cong long than dugc ting thém, (D) chiéu dai tong cong
16ng than dugc ting thém cho dén ngay thir 81 ké tir sau khi gieo, (E): ti 1é vuon 16ng giita
diéu kién nudc siu so vdi diéu kién binh thuong (nude sdu 5 cm).

Tai Huntra (Thai Lan), nghién ctu cac t6 hop lai giira laa lin va lta ndi trén co sé
theo doi sy phan ly cua F;, F3, F4 & cac d sdu myuc nudce 90, 110, 140 va 150 cm cho thfiy: (D
kha ning vuon 16ng chi ¢ thé duoc ghi nhan ¢ myc nudce su hon 90 cm, (2) viée tuyén chon
déc tinh vuon 1ong trén co s¢ tung thé hé riéng biét va tung vu s€ khong dat két qua t6t, (3) su
phan bd tan suat cua cac dong ¢ F3, F4 chimg minh rang ¢ su chuyén bién manh mé tir sy



vuon 16ng kém dén tot giita cac cay F3 va dong con chau F4 cia cay iy (Supapoj va ctv
1977).

. biéu nay cho théy viéc tuyén chon kha nang vuon long s€ dugc thuc hién khi c6 su
dong hop tur.

Cuing tir thi nghiém nay, kha nang vuon long trong diéu kién nudc su hon 150 cm ¢co
quan h¢ mat thiét dén chiéu cao, cuong luc ma, goc 14, thoi gian tro (HilleRisLambers va ctv.
1977).

Sy phan bd vé tinh vuon 16ng ¢ F, 1a mot dudong biéu dién lién tuc chi c6 mot dinh,
dic tinh nay dugc diéu khién boi da gen véi tinh troi khong hoan toan (partial dominance) —
khong hoan toan vi chi c6 mot phﬁn nhd c6 dang hinh ndi that sy (Hamamura va
Kupkanchanakul 1979, Nasiruddin va ctv. 1982, Supapoj va ctv. 1977), con lai phan 16n c6
dang hinh trung gian, khong c6 hi¢n tugng phan ly vugt trdi (transgressive segregatlon)

Céac nha nghién clru ¢ Gagraghat (An Do) cho rang co sur phén ly roi rac (discrete
segregation) cua dang hinh ndi va khong néi boi hoat dong cta gen bd sung (Nasiruddin va
ctv. 1982). Téc gia con ghi nhan:

1. Trung binh vé chiéu cao ctia quan thé F, thip hon F; cho thay sy giam sut vé tinh chat
lai & doi sau (inbreeding depression).

2. C6 hoat dong tuong tac khong alen xay ra cho thay phai c6 nhiéu hon mét locus diéu
khién sy vuon 16ng.

3. Ca hai sy vuon 16ng va vuon dai cy lta déu duoc didu khién boi mot co ché di truyén
thong nhat.

Su vuon dai cua cdy laa thuong 13 sy két hop anh hudng cua sy vuon 16ng, vuon dai
cua be la, cua phién la (Nasiruddin va ctv. 1977). Sy vuon dai be la cAn mot lugng
carbohydrate va oxy cao hon so v&i yéu cau vuon 1ong (Gomosta va Vergara 1985). Tac gia
cho rang c6 thé 14 thir (n-2) 1a trung tam hoat dong, n6 diéu khién sy vuon 16ng cua 1ong thir
(n-2), bang cach cung cip dudng chat, carbohydrate va cac hormones.

Dic tinh tao 10ng than sém khién cho cay lua ndi co dic diém ting trudng bo, 13 mot
tinh trang di truyén. Su phan hoa tao 16ng than sém do mot gen troi didu khién ky hiéu Nd
(Tripathi va Rao 1985). Téc gia ciing ghi nhan sy diéu khién cta hai gen trdi Nr 1 va Nr 2,
hoat dong bd sung, d6i v6i su tao ra ré phy. Céc tinh trang c6 lién quan khac da dugc cong bd
nhu: Hai gen troi, lap doan An I va An 2 diéu khién tinh trang réu hat, gen troi Gd diéu khién
tinh ngii nghi cta hat. C6 su lién két gen giita ddc tinh ting truong bo va tinh trang rau hat,
giita tinh trang gao do voi do ngii nghi cua hat (dormancy) trong loai hinh cac gidng laa noi.

Su vuon dai 16ng than cta gidng lta nude sdu dia phuong xay ra ¢ cdy ma 4 tuan tudi,
trong khi d6i véi loai hinh cai tién (nura lun): 10 tuan tuoi (Keith va ctv. 1986).

C6 su khac biét vé ngudn gbc cua cac nhém lua ndi vé mat dia 1y, khi nghién ciru vé
cac kiéu gen v61 ham lugng esterase khac nhau (Inouye va ctv. 1985). Trong nghién ctru nay,
cho thiy cac giéng lua ndi vuot nudce gioéi nhat c6 xu hudng trd mudn nhat, thich nghi véi
diéu kién ngap lut, nudc rut khdé cham. Tac gid con ghi nhan: lta ndi khac voi lua thuong la
su kéo dai long thir 5 va 6 khi cho phan ung voi GA (gibberellic acid).

Ngoai ra nguoi ta con chu y dén phuong phap phan loai nhanh chéng cac dong lai co
tinh chong chiu nudce sdu ¢ giai doan ma, cay lta ndi co thé phéan biét boi chiéu dai cua truc
mang 14 mam (mesocotyl) khi cho ndy mam trong t6i va gieo sau, chiéu dai cua 1a thir hai
(ngén hon), chiéu dai cua 16ng thtr tu, va ndm khi cho lap déat & cdy ma 10 ngay tudi, su khac
biét vé& ham luong acid abscisic va acid gibberellic (Hamamura va Saengpetch 1977, Inouye
va Xuan 1973).

. Vé linh vue nghién ctu tinh chéng chiu su ngap dot ngot, cho dén nay co rat it thong
tin vé di truyén tinh chong chiu nay (Mohanty va ctv. 1982).



Tinh khang ngép la mot tinh trang quan trong cho lia nudce can cing nhu cho lua n01

Lua nudc can can c6 kha nang song sot sau khi ngap hoan toan sudt mot ngay hodc mot tuan
Lua noi ciing c¢6 kha ning chiu ngdp trong truong hop sw vuon 16ng khong theo kip toc do
nudc dang qua nhanh trong mua lii bat thuong (Vergara va Mazaredo 1975).

Keét hop tinh khang ngap vao cac giong lta noi s€ 1a mdt budc cai tien rat 16n vé kha

nang thich nghi cta né.

Kha niang vuon 16ng va tinh chng chiu ngap 14 hai tinh trang hoan toan khéac nhau, sy

vuon dai 16ng than dugc xem nhu co ché tranh ngap (avoidance mechanism), diéu quan trong
la co ché phuc hoi sau khi bi ngdp hoan toan (Riccharia va Misro 1960, De Datta va Banerjee

1972).

Tinh khang ngap la kha nang cua cay lua song sot sau khi bi ngap hoan toan, 1a mot

tinh trang di truyén (Mazaredo va Veragra 1982).

N —

Phén tich di truyén vé kha ning phéi hop cho thiy:

Sy chdng chiu ngdp hoan toan troi so véi nhidm.

C6 sy khong d6i xtmg gen va cac alen lin thudng thé hién nhiéu hon khi phén ly. Cac
alen troi tap trung trong cac to hop c6 nhitng bd me khang ngap rat tét nhu FR 13A,
Kurkaruppan, FR 43 B, Goda Heenati.

Hoat dong cong huong va khong cong huong déu duoce ghi nhan. Gia tri di truyén co
thé dat dén 0,71 cho thay tinh chét quan trong cta hiéu qua cong hudng.

Phaén tich diallel cho thay c6 it nhat mot gen chu luc cung ton tai bén canh nhiéu gen
khac.

Bén canh tinh trdi con c6 hién tugng epistasis (Mohanty va ctv. 1982).

V& linh vuc chéng chiu kho han & giai doan ma: cong tac lai tao giéng khang han da dugc thuc hién tir

dau nhitng nam 1970 va dwoc xem nhu mdt trong nhitng yéu t6 chinh can dugc danh gid trong chuong trinh
GEU (dé4nh gia va st dung ngudn gen) ctia IRRI (Chang va Ctv 1985).

N —

Co ché sinh 1y hoc vé tinh khang bao gdom:

Su thoat khoi kho han (escape) chit yéu nhd vao chu ky sinh truéng ngan.

Su tranh kho han (avoidance) nho hé théng ré day, sau va do nhay vé su cudn lai, m&
ra ctia phién l4.

Tinh chéng chiu (tolerance) nho su diéu chinh sinh ly hoc ctiia mo, té bao va ap suat
tham thau — co ché nay it duoc biét.

Su phuc h01 (recovery) c6 tuong quan dén cuong lyc sinh truéng cia glong Iua. Cac
thuat ngit vé co ché chdng chiu nay di duoc xac dinh va thao luin béi nhiéu tac gia
(Chang va ctv. 1974, Loresto va ctv. 1976).

Nghién ctru vé di truyen tinh khang han caa cay lta & IRRI duge tap trung vao co ché

1 va 2, ngudn gen khang han rat da dang cua céac glong loa trong thudc Oryza sativa L. va
Oryza glaberrima Steud. (Chang va ctv 1985). Tac gia thay rang:

1.
2.
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Co ché tranh han ¢ twong quan nghich véi co ché phuc hoi.

Tinh chin sém giup thoat khoi kho han duoc diéu khién boi nhimg gen khong déu ¢
di phan (anisomeric genes).

Kha nang dé ch(*).i kém hodc trung binh cia lta ray 14 tinh troi.

ba gen diéu khién s6 ré& ltia dugc tao ra, sb ré it 1a tinh tr61, tinh trang ré dai cua céac
gidng la ray 1a tinh troi, trong khi do tinh trang 1é day bi tinh trang r€ moéng lan ap.

C6 su két hop chat ché: dang ciy, s6 choi, chiéu dai r& va bé day ré, trong cting mot
loai hinh cay lua.

Nhiing két qua trong cong tac chon gidng:



Cac tram nghién ctu lua nude sau déu bit dau thuc hién viée cai tao giéng béng cach
chon loc céac giong dia phuong trén rugng nong dan, thi du nhu Leb Mue Nahng 111 ¢ Thai
Lan, Chenab Sel 64 — 117 & An Do...

Cong trinh lai tao méi dugc thyc hién sau nay tai Bihar, Uttar Pradesh, West Bengal,
Assam (An D9), (Padmanabhan 1975, Duara 1975, Maurya 1975), tai Indonesia vao nim
1968 (Noorsyami va Hidayat 1975), va tai Thai Lan ndim 1968 — noi phong thich sém nhat
gidng lta nudc sau qua chuong trinh lai tao (Prechachat va Jackson 1975).

Kha ning san xut ra cac dang hinh nira lun, c6 thé vuon 16ng trong diéu kién nude
ngdp trung binh da dugc chung minh. Dong lua nudc sau dang cai thién [R442-2-58 duogc
phong thich, da trd thanh gidng chuan khang khé han sau nay va dong T 442-57 duoc dung
lam dang hinh tiéu chuan cho nhiing nghién ctru so sanh kha nang vuon 16ng (Jackson va
Vergara 1979). Tuy nhién ddc tinh khong man cam v6i anh sang ngay ngan va tinh dé nhiém
bénh dao 6n va bac 14 ciia n6 di khién cho nhiing gidng nay khong phat trién dugc.

Loi dung dic tinh man cam védi anh sang ngay ngin, Ikehashi (1977)’de xudt p dung
ky thuat RGA (rapid generation advance) d¢ ap dung trong cong tac chon giong lua nudce séu
voi it nhat 3 thuan loi nhu sau:

1. Tao duoc sy 6n dinh nhanh.

2. Phyc hdi cac kiéu hinh do gen 13n diéu khién.

3. Thac ddy duoc su tai to hop di truyen chua ké thuan loi co ban cua no la rat ngan
duogc thot gian nghién ciru tao giong rat 16m, vi ngudi ta co thé trong dwgc 2-3 vu/ nim
cay F,, F3, F4 bang k¥ thuét che sang (8-10 gid sang/ ngay) va diéu chinh nhiét do
cling nhu mat dg cay.

Dé cap dén chién luoc chon gidng lua nudce sdu (Swaminathan 1979), chiing ta cin c6 nhiéu cong trinh
nghién ctru co ban vé tinh da dang cta giéng dbi véi cac yéu ciu sau:

Tao ra sb lwong 16ng nhidu hon trén than lua véi sy vuon dai 16ng kém ciing duge.
Hoat dong bién dudng & ré la phai that manh mé.

Su phan hoa tao 16ng than sém hon.

S6 hat va trong lugng hat laa cao hon ciing nhu chi sb kinh té phai 1én hon.

Hoat dong quang hop & 14 phai hitu hiéu hon, ngay ca trong truong hop bi ngép.

I

Tac gia d& nghi chuong trinh lai tao giéng v&i nhiéu mic d¢ khac nhau vé muc tiéu thich nghi: lia nuée
sau trung binh, laa chiu ngap, lta nbi nude rat sau...

Diéu rt quan trong 1a muyc tiéu chon giéng phai hét sirc rd rang nhu dang hinh, kha niang vuon 1ong tinh
man cam véi anh sang... (Jackson va Vergara 1979).
Bén loai hinh Ita nuée sau dwoc ghi nhan nhu sau (HilleRisLambers va Seshu 1982, Vergara 1981).
Laia ndi: nude dang tir tir, thoi gian ngap kéo dai
Laa ndi: nudce dang nhanh, thoi gian ngap kéo dai
Lua bi ngép dot ngét, thoi gian ngép 1 ngén.

AW N =

Laa bi ngap do anh huong cua thiy tridu, thoi gian ngap xen ké.
M3i loai hinh ¢6 yéu cau vé dang cdy, kha ning chéng chiu khac nhau.

Chuong trinh khao nghiém lua nude sau quéc t& IRDWON) d3 bét du tir ndm 1976, cac gidng c6 dang
kiéu hinh chip nhan dwgc & nhidu diém va nhiéu nidm lién tiép 1a: RD 19, BKN7022-6-4, BKN 6986 — 108-3,
PRRS 43/3, SPR 7292-151-2-1-B-B (Seshu 1982).

Céc gibng duoc dé xuét 1am vat lidu lai cho chuong trinh lua nudce sau 1a RD 19, BKNFR 76045-35-1,
DWCT 156-1B-B, SPR 7282-2-0-7, BKNPR 76035-106-1, IR8234-0T-9-2, BKNFR 76016-16-0-1 (Jackson va
ctv. 1982).

Céc gidng lua dia phuong dugc sir dung nhiéu trong cac chuong trinh lai tao giéng 14 :

e Leb Mue Nahng 111, Pingaew 56, Chamara, Khama, Baisbish vé kha nang vuot nudc.



e FR 13A, Goda Heenati, Kurkaruppan, Thavalu, Saran Kraham vé kha nang chiu ngap.
e Habiganj Aman 1, LMN 111, Sitpwa v& kha nang gdi dau day.

Ngoai ra nhitng giéng cung cap tinh trang khang bénh bac 14, dao on, riy nau, tungro, ... ciing duoc
thong bao (Seshu 1982, Hille RisLambers va Seshu 1982, Jackson va ctv 1982, Vergara va Mazaredo 1975).

4-2. HINH THAI HQC CUA CAY LUA THICH NGHI VOI VUNG BI LU LUT

Vung trong lta bi anh huong béi 1t lut duoc goi bang thuat ngir quéc té 1a “flood
prone rice”. Chung c6 thé duoc chia thanh 4 nhom nhu sau:

- Nhom lua chdng chiu ngap hoan toan trong vong 10 ngay, sau d6 chung co thé phuc
hoéi sau khi nuéc rat. D6 1a nhiing vung bi 1i quét, hay vang bi ngép thinh linh.
Tiéng Anh goi 1a “flash flood”, va tinh chng chiu trong diéu kién nhu vay dugc goi
la“ complete submergence”

- Nhom lua ¢6 kha nang vuot nude 5-10cm / ngay, hoac nhiéu hon trong ving li lut
kéo dai 3-4 thang / nim. D6 13 ving lta ndi & Dong bang Song Cuu Long trude
day. Loai hinh 1 lut nhu vay duoc goi vdi thuat ngit quoc té 1a ¢ ‘stagnant flood”,
nu6e dang tir tir, kéo dai nhiéu thang. Tinh chéng chiu trong didu kién nhu vay
duogc goi 1a “kha ndng vuon long” (elongation ability)

- Nhom laa cé kha nang thich nghi ving dam lay ven bién, noi d6 thuy triéu 1én
xudng trong ngay 1am ciy laa bi ngap luc tridu cudng. D6 14 ving bi ngdp xen ké
(mixed flood)

- Nhom laa khong ¢6 kha nang vuot nudce, nhung thich nghi tét trong ving nudc ngap
sdu, 10 lut kéo dai 2-3 thang, thuat nglt chung goi la “deep water rice” (lua
nudcsau), laa co tinh cam quang, thoi gian trd thuong xay ra khi nudc rit.

4-3. KHA NANG VUON LONG

Kha nang vuon 16ng 1 tinh trang quan trong cta giéng lua noi, lam gia tang chiéu cao
cay lta nho déc tinh vuon dai long than, vuon dai be 14, va 14 1Ga, hoac phoi hop tat ca nhiing
tinh trang nay cung mot luc. Hién tuong vuon long thuong xdy ra ¢ giai doan tang trudng, va
it thdy & giai doan sinh san. Be 14 va phién 14 non co6 thé vuon dai ra rat nhanh trong diéu kién
cdy lua bi ngdp hoan toan trong nude. Gomosta (1985) ghi nhén hién twong vuon dai cua 1a
lta nho ngudn nang lwong cua san pham quang hop dugc tich lily ¢ dang carbohydrate. Qua
trinh tiéu thu nang lugng va tang trudng to ra it nhay cam hon khi bi ngép hoan toan, trong
khi kha nang vuon long rat can nang luong tich liy. Chinh kha nang vuon long duge nhleu
tac gia cho rang do la tinh trang quan trong nhét cia lua ndi gitp nd séng sot va phat trién
(Vergara va Mazaredo 1979).

Nasiruddin va ctv. (1977) ghi nhan réng su vuon dai cua cay la két qua kéo dai cua té
bao. Nhung Sugawara va Horika (1971) cho rang co ché chu yéu trong su vuon long la sy gia
tang so luong té bao, nd xay ra mot cch tich cyc tai md phan sinh & cudi long than ra. Didu
nay thong nhat véi y kién ctia Inouye (1983).

Raskin va Kende (1984) phat hién ndng do O kha thip trong 1ong than bj ngap nudc
(khoang 3%). Nong d6 O, kha thip nhu vy lam gia ting hién twong téng hop ethylene
(C,Hy) trong long than cua cay lua nudc sau. Ethylene tich lliy trong than ra bi ngdp hoan
toan, s& lam gia ting sy ting truong cua 1ong than va e ché su ting trudng cia 1a lga. Anh
huong ddng thoi ciia C,H, vé ting trudng 16ng than lam gia ting ndng do CO, trong 16ng than
(khoang 6%). Su thich nghi ca cay lta nuéc sdu v6i diéu kién ngap nudc nhu vy 1a phan
ung giam O,, tdng CO; va C,Hy trong long than bi ngap nudc

Trong diéu kién cay lua bi ngap nudc, tbc dd phan bao xay ra nhanh hon lam gia ting
chidu dai & ving mo phan sinh (Metraux va Kende 1984). Khi té bao di gia, 16ng than khong
thé vuon 16ng vi thiéu hién tuong phan bao tich cyc.

Bleecker va ctv. (1987) phat hién kha nang vuon 16ng do su gia tang mirc do phan bao
& ving sinh mo, trong d6 c6 sy tac dong hd twong giira kich thich t6 sinh truong ethylene va



gibberellic acid, ma nhitng muc d6 nay thay doi tiy theo tinh chat ngap khac nhau. Su ngép
nudce lam giam O, trong 16ng thén, noéng do O, thép nhu vay kich hoat su tong hop ethylene.
Ethylen sg tich tu nhiéu trong 16ng than bi ngap. Nong d6 cao cia ethylene lam gia tang mirc
d6 man cam ctia mo d6i voi gibberellic acic (GA), hodc lam gia ting nong do glbberellm hoat
dong, dan dén su dap Gng sinh truéng cua ciy trong diéu kién bi stress do ngdp nudc. Setter
va ctv. (1988) cho r?mg néng d6 ethylene thay di tiry theo nhom gidng laa nude siu, dic biét
nhom giong lia c6 nguén goc ¢ Thai Lan. Mat khac, Khan va ctv. (1987) ghi nhan cay ma cua
gidng lua nude sau trong diéu kién bi ngap hoan toan s& san sinh ra mot luong ethylene 16n
hon nhiéu l4n so véi diéu kién bi ngap khong hoan toan.

Sauter va Kende (1992) quan sat thiy GA kich thich té bao dau tién kéo dai ra trong
sinh mo, tiép theo d6 1a hoat dong phan bao tich cuc. Sauter va ctv. (1993) ghi nhan
gibberellin khong khéi dong hién tugng kéo dai cua 16ng than, khi sinh md cua néd da bi tach
ra trong mdt nghi€ém thuc cia thi nghiém. Céach thirc hoat dong ctia cac vi soi cellulose
(cellulose microfibrils = CMF) méi chinh 13 yéu té chu yéu trong ting truong cta té bao. Su
kéo dai 1ong than s& xay ra khi CMF sip xép theo hudng ting truong thuan chidu. Sy kéo dai
gip tré ngai khi CMF sip xép theo chiéu nghiéng, khong thuan loi. Su phat hién ciia Sauter
va ctv. (1995) vé chat diéu hoa sinh trudng trong hoat dong phan bao & sinh md cho thiy
rang: c6 sy thé hién cua hai gen “cyclin” twong ung: cycOs1 va cycOs2. Hai gen nay 1a cDNA
dugc clone héa tir cdy lta va la phan tir dong dang (homologs) ciia cdc2/CDC28, chung dugc
kich hoat bdi GA.

4-3-1. Di truyén vé kha niing vuron 16ng

Nghién cuu co6 tinh chdt hé théng tai Vién Lua QuécTé, b1 Thakur va
HilleRisLamber (1988) cho thay tinh trang kha ning vuon 16ng dugc diéu khién boi hai gen,
hoat dong bd sung. Phan ly trong F, cua t6 hop lai g1u’a Leb Mue Nahng 111 / Baisbish cho
thiy gen dleu khién tinh trang vuon long trong hai giéng khac nhau, khong alen voi nhau,
trong d6, mdi gen déu c6 thé didu khlen su vuon 1ong, va sy hi¢n dién cua ca hai tao ra kha
nang vuon léng manh hon. Trong t6 hop lai gifra gidng c6 kha ning vuon long va glong lua
thap cdy, khong vuon 16ng cho thay ti 1¢ phan ly 9:7 duge ghi nhén trong quéan thé F,. Phan
b6 lién tuc trong quan thé F, voi mot dinh, dang phan bd chuan (Thakur va HilleRisLambers
1989) duoc ghi nhan, thong nhit voi két qua cua Suge (1988), cac tic gia két luan rang tinh
trang vuon 16ng than duoc kiém soat bai hai gen tréi khong hoan toan, véi anh hudng c6 tinh
chat bd sung, mot gen kiém soat san pham GA, va mot gen kiém soét tinh chat dap ung cta
ethylene

Kha nang vuon 16ng trdi so voi tinh trang khong vuon 16ng, véi ti 1é phén ly 6 F, la
13:1 va 15:1 (Saha Ray 1987, Saha Ray va ctv. 1994). Biéu nay cho thiy tinh chat di truyen
“digenic” voi hién tuong epistasis trdi trong mot truong hop. Anh hudng epistasis tién-troi
(predominant) thé hién manh hon anh hudng epistasis cong (additive) va anh hudng epistasis
troi (dommance) v0i vai tro quan trong cua loai hinh ldp doan trong epistasis. Thach (1994)
nghién clru moi quan hé gitra di truyén kha nang vuon 16ng va tinh trang chong chiu ngap tir
nguon vt li¢u FR13A cho thdy, gen cia FR13A tuong tac alen voi mét trong hai gen co tinh
chat bd sung kiém soat kha niang vuon 16ng, gen diéu khién vuon 16ng trdi so voi gen didu
khién tinh chdng chiu ngap.

Trong khi quan sat tinh chét siéu trdi ciia tinh trang vuon 16ng & F; cua nhiéu t6 hop
lai gitra lta ndi cia Nam A va Dong Nam A Mishra (1995) ghi nhén hién tugng vuot troi vé
chiéu cao cdy laa, tir d6 tac gia da dé xuat gia thuyét (1) mot vai QTL ¢ chirc ning diéu
khién kha nang vuon 16ng, (2) giéng lta nudc sau cuia Nam A c6 kha ning vuot nudc nhanh
hon nhom gidng lua nudce sdu & Pong Nam A, (3) gen vuot nudc trong ca hai nhom gidng laa
nay c6 thé khong giéng nhau, (4) t6 hop lai giita hai nhom giéng déu c6 thé tao ra con lai vuot
nude tot hon bd me.

Cép cho diém trong nghién ctru kha ning vuwon 16ng (Mazaredo va Vergara 1977)
1 long than dai 60cm hoac 16n hon



long than dai 40-50cm
long than dai 20-39cm
long than dai 1-19cm
9  khong vuon long, cdy chét
4-3-2. Nghién ciru lia ndi & PBSCL (Biru 1987)
Danh sach cacgiéng lta ndi & Dong bang song Ciru Long dugc nghién ciru trong bang 1 (Biru
1987)

Bang 1: Phan nhom lta ndi va khong ndi theo chi sé Xy ctia (Morishima 1975). (Btru 1987)

~N D0 W

Gibng S6 méu A B C D X

Nang tri d6 (d/c) 0197 14 214 10.0 0.5 129.700
Nang tiy dum hat 16n 0083 11 207 8.0 0.7 112.458
Ba bong 0167 13 201 7.0 0.7 111.038
Nang tay 16n 0084 12 198 9.0 0.3 109.632
Nang chét trui 0287 10 196 7.0 0.7 105.788
Leb Mue Nahng 111 0040 12 182 9.0 23 102.592
Nang tay niit 0102 11 184 7.0 0.8 102.582
Nang tay niit 0085 13 173 9.0 1.5 99.170
Tay nau 0243 13 171 9.0 0.9 98.086
Tay nut 0093 12 173 9.0 0.7 97.978
Lua rung 0273 10 172 6.0 5.0 95.040
Nang tay dum chon loc 0082 13 163 8.5 2.9 95.026
Nang tay dum (D/C) 0030 10 168 8.7 1.2 93.598
Nép nang chét 0019 13 166 53 2.4 93.246
Nang tiy rin 0015 11 164 8.0 1.2 93.368
Nang tay bong dira 0207 13 155 11.0 2.2 91.878
Ba bong 0206 12 157 8.0 1.1 90.054
RD 19 (B/C) 0032 10 157 7.0 0.8 87.482
Nang tdy nho CP15 0246 9 160 6.0 1.0 87.440
Chét cut 0017 9 152 10.9 2.5 86.490
Cula 0370 10 147 10.0 606 85.530
Nang chét cut 0323 8 158 5.0 0.0 84.760
Nép chim 0022 11 151 43 2.5 84.720
Nang dum to 0292 9 150 6.0 1.7 82.838
Trang chum (B/C) 0188 10 147 3.0 2.4 81.166
Nang trd dai 0195 8 150 4.0 2.7 81.148
Nép rin 0117 8 141 5.8 2.0 77.650
Nép song 16n 0067 9 135 6.5 2.1 76.008
Nép nang chét dudi 0029 8 132 7.4 0.2 73.788
Nang tay C 0189 10 126 7.0 1.2 73.008
Cu la 0320 7 136 3.0 1.6 72.804
Lua thang 10 0045 7 124 5.0 6.8 69.292

LSD 0.05=5.014

Su twong quan chat ché gitra chi s6 ndi Xg va ty 1€ cay ngoi lén mat nude & do sau 120cm
r=0,816%*
y=0,48x + 7,44

Dac tinh tao long than rat sém ¢ glal doan tang truong dau tién cua cay lua n6i duogc
ghi nhan khong nhimg ¢ diéu kién nudc sdu ma con thiy & diéu kién trong can, tao cho né
mot dang hinh bo (postrate) nhu cac loai ¢d hoa thao. Ramiah va Ramaswami (1941) da su
dung dic tinh nay nhu mot chi tiéu cua kha ning noi.



Trong diéu kién thanh loc giéng tai hd nude sdu cua IRRI (1985) va muc d6 nude dang 5 cm/ngay s
dung giéng co tudi ma 30 ngay, cho thay: (bang 4).

- Céac giéng lua ndi Ba sao, Nang chét cut, Nang dum nho, Nang dim to, Nang dum tring, Nang phudc,
Nang rimg, Nang son, Nang tay, Nang tdy C, Nang Tay dum, Nang tri, Nép ¢6 Ba, déu vuot nuée & diém
1 (IRRI 1980).

- Céc gidng lua nudc sdu nhu Tring chum, Tring lya, Tau nat, Lua Thudc van phat trién binh thuong & do
sau 70 cm, nhung & do sau 120cm, tat ca déu bi thiét hai.

Su khac biét vé tudi ma va toc d6 muc nudc dang cao m01 ngay cho thiy co su khéac
nhau mot it gitra 2 thi nghiém ¢ IRRI va Vién Lia DPBSCL. Cac gidng Nang dum to, Nang tay
C thé hién muc do vugt nude trung binh hodc yéu trong diéu kién thi nghiém tai O Moén,
nhung t6 ra vugt nudc tét trong diéu kién o IRRI.

Két qua quan sat sy phan ly gitra dang du'ng va dang bo ¢ giai doan ma cua cac t6 hop
lai (Bang 5) cho thiy ty 1¢ phan ly ¢ F, 1a 15: 1 va 3: 1 chimg minh tinh chét lin, lip doan cua
gen diéu khién tinh trang niy (Ramiah va Ramaswami 1941, Chang 1965).

Bang 2: So sanh mét vai dac tinh vuot nudce ciia 4 nhom lta nude sau & DPBSCL

Nhom giéng Iua Chi s6 noi Tric nghiém ¢ giai doan ma
X Ty 1é cay Chiéu dai (cm) S long
ngoi Ién Than lta Long dai dai hon 3
mat nudc nhat cm
(arcsin)

1. Nang tri do 129.7 60.00ab 155ab 42 2
Ba bong 111.1 60.00ab 164a 27 2
Nang tay 16n 109.6 45.00b 147bc 32 1
Nang tay ntt 102.6 63.44a 164a 52 3

Trung binh 56.79 158 43 2
II. Lua rung 95.0 42.13bc 144a 20 1
Nang tady dum 93.6 50.77b 154b 33 2
Nang tdy ran 92.4 53.73ab 149bc 43 3
Nang tay bong dua 91.9 42.13bc 145bc 46 2

Trung binh 47.29 148 33 2
III. HD 19 87.5 18.44d 140cd 33 1
Nang tdy nho CF15 87.4 30.00c 135d 48 1
Chét cut 84.8 0.57¢ 110f 0 0
Trung binh 28.66 133 28 1
IV. Tring chim 81.2 0.57¢ 133¢ 0 0
Nang ché dai 81.2 0.57e 125¢ 0 0
Nép song 1on 76.2 0.57¢ 121ef 0 0
Ba thiét - 0.57e 112r 0 0

Trung binh 0.57 118 0 0
LSD 0.05 | 5.014 10.42

Nhiing s6 theo cing mot mau tw khong khac biét ¢o ¥ nghia & mirc d6 0.05.



Bang 3. Tréc nghiém kha ning vion 16ng tai IRRI 1985 (ma 30 ngay tudi, tbc d6 nudc dang 5 cm/ngay)

Sb dang ky Gidng Kha nang vuon long
45 cm 60 cm 70 cm 120 cm

Acc.32084 Ba sao 1 1 1 1
07819 Leb Mue Nahng 111 1 1 1 1
26242 Nang phudc 1 1 1 1
32185 Nang rirng 1 1 1 1
24209 Nang son 1 1 1 1
26247 Nang tdy dum 1 1 1 1
26248 Nang tay niit 1 1 1 1
32193 Nang tay to 1 1 1 1
32196 Nang tri 1 1 1 1
32212 Nép C6 Ba 1 1 1 1

Pingaew 56 1 1 1 1
26237 Nang chét cut 1 1 1 3
26239 Nang dum nho 1 1 1 3
00231 Nang dum to 1 1 1 3
32168 Nang dum tring 1 1 1 3
26241 Nang 1én 1 1 3 3
32191 Nang tdy C 1 1 1 3
32192 Nang tdy niu 1 1 3 3
05967 Nang tdy nho CF15 1 1 3 3
16777 Trang chum 1 1 1 9
16781 Trang lya 1 1 1 9
07258 Tring nho 1 1 3 9
00196 Lua thudc 1 1 3 9
16783 Tring tép 1 1 5 9
32273 Trang lin 1 3 5 9
07091 Nang chét cut 3 3 5 9
07217 Nang cho 5 5 7 9

RD 19 (BC) 5 7 9 9

IR42 (PC) 9 9 9 9

Bang 4: Sy tao tao long than va mue d6 vuon long cua céc gidng lua ndi & giai doan ma - téc d6 nudc dang 5
cm/ngay, tai ho nudc sau IRRI

Giong S6 1ong than dai | Tong chiéu dai | Chiéu dai trung
hon 3 cm cua cac long binh cta long
(cm) (cm)
Ba sao 5.5 63.4 11.74
Leb Mue Nahng 111 (BC) 6.0 68.6 11.43




Nang chét cut 5.0 64.9 12.98
Nang dum nho 5.6 61.0 14.46
Nang dum to 5.0 78.2 15.64
Nang dum tring 5.2 65.2 12.54
Nang 1én 54 61.5 11.39
Nang phudc 5.4 64.8 12.00
Nang son 5.0 73.7 15.74
Nang tdy A 5.6 66.9 11.94
Nang tay C 54 63.2 11.70
Nang tay dum (PC) 4.8 67.3 14.02
Nang tdy nau 4.8 63.2 13.60
Nang tdy nho CF 15 5.0 63.5 12.70
Nang tay to 6.2 77.0 12.41
Nang tri 5.2 66.0 12.69
Nép C6 Ba 44 99.7 13.56
Pin gaew 56 54 69.5 12.87
IR 11141-6-1-4 (PC) 7.2 54.5 7.54
LSD 0.05 NS NS 0.662

Bang 5: Ty 1& cay ngoi 1én mit nudc & d6 sau 120cm, véi toc do nude dang 6cm/ngay

Ty 1€ cay ngoi 1én mat nudec %
Séu 90 cm Sau 110 cm Sau 120 cm
Leb Mue Nahng 111/IR48 54 44 15
Nang tay dum/IR48 48 33 8
Ba Bong/IR48 80 76 14
Nang tdy bong dura/IR48 80 79 14
Nang tdy dum (PC) 100 100 100
RD 19 (BC) 100 100 0
IR48 (BC) 0 0 0

Té hop lai Ba bong/IR48, Nang tdy bong dira/IR48 c6 ty 18 cdy ngoi 1én mat nuée cao nhit & d sau 90
vallOcm.

O d6 sau 120cm va 7 ngay sau do, RD19, bi thiét hai hoan toan, ty 1€ cay ngoi 1én mat
nudc cua 4 to hop lai bién thién tir 8 - 15%. To6 hop lai Nang tdy dum/IR48 ¢6 ty 1¢ vuot nudc
thip nhat.

Quan thé F2 ciia 4 t6 hop déu co tinh trang vugt nudc nim trong khoang gi¢i han cua bb me, nghia la
c6 mot it ca thé c6 kha nang vuon 16ng nhu cdy me (lua nbi) con lai phin 16n c6 dang hinh trung gian. Nghién
ciru v& vin dé nay, cac nha chon tao giéng goi 1a hién tuong khong c6 phan ly vuot trdi (transgressive
segregation) (Nasiruddin va ctv 1982, Supapoj va ctv 1977). Khong c6 ca thé nao thé hién kha ning vuot nudc
hon han Nang Tay dim, mic du da ngoi theo k1p, nhung phat trién kém.

Tuong quan giira s6 16ng va chidu dai 16ng trung binh 1a twong quan nghich, rat chit
ché
r=-0.699* (n = 17 gidng laa ndi).

) long cua cac glong laa ndi va lua nude sdu co xu huéng tang theo sy gia tang chi s6 ndi XF (r =
0.677**). Didu nay phi hop dé xuit cua Morishima (1975): s6 long trong didu kién nudc can co thé ding dé ude
doan kha nang vuot nu6e. Tac gia con ghi nhan: sb 16ng va chiéu dai 16ng c6 thé dugc didu khién béi nhiéu gen
khéac nhau.

Trong thi nghiém thanh loc giéng tai hd nudc sdu cia IRRI (1985), v6i mirc dd nude dang Scm/ngay,
str dyng tudi ma 30 ngay cho thay :

Gibng lta ndi c6 kha nang tao long than rat s6m (ghi nhan 60 ngay sau khi gico) s0 16ng than bién thién
tir 4 dén 6/than laa. Su khéc biét vé sO long giira cac gidng laa noi Viét nam khong ¢ y nghia (F=1,169 ns), so
sanh voi cac giong lta nbi khéc nhau Baisbish, IR11141-6-1-4, cac giéng laa ndi Viét Nam c6 s6 1ong than it
hon va ¢ xu huéng phat trién chiéu dai 16ng nhiéu hon.



Chiéu dai 16ng thdn trung binh cua nhiing gidng lta ndi Viét Nam khac biét c6 ¥ nghia
(LSDO0.05= 0,662) cac giong Nang son, Nang dum nho, Nang dim to, Nang tdy dum c6 chiéu
dai trung binh 16ng 16n nhat

4-4. DI TRUYEN TiNH CHONG CHIU NGAP HOAN TOAN

Tinh chéng chiu ngdp hoan toan la mot déc tinh quan trong cho lia nude can ciing nhu lua nbi. Lua
nugce can can c6 kha nang song sot sau khi ngap hoan toan 1 ngdy hodc 1 tuan. Lia ndi cling can co tinh trang
nay trong truong hop su vuon 16ng khong theo kip toc do nudc dang qua nhanh vao dau vu cho che do 1i bat
thuong gay ra (Vergera va Mazaredo 1975)

) Két hop dugc ca hai dic tinh vuon 16ng va chiu ngdp trong chwong trinh lai tao giéng 14 yéu cau c6 tinh
chién lugc (Mohanty va ctv 1982).
C6 rét nhiéu phuong phdp thanh loc dé danh gia cac vat liéu khoi d4u dung 1am bé me cho nhing

chuong trinh lai tao giéng chéng chiu cua 18 tic gia bang 20 phuong phap riéng ctia ho (HilleRisLambers va
Vergara 1982, Vergara va Dikshit 1982).

Ap dung phuong phép thanh loc ngdp cua Vergara va Mazaredo (1975), ngép v6i d6 sau 30 cm, su
dung ma 10 ngay tudi. Két qua ghi nhan nhu sau:

4-4-1. Dung hé thang diém ctia Suprihato (1980) v&i 54 gidng dong dugc thir nghiém.
e Nhém lua ndi ving 5,6 (bang 6) chiu ngép kém, trir gibng Nang dum to, Nang tiy dum.

¢ Nhom loa canh tac ving dam lay ven bién, bi anh huong ciia thuy tridu 1én xudng hing ngay, chiu ngap
kha nhat: Ltia thudc, Trang tép, Trang lun, Lem lUin, Nang tay do, Nang nguot.

Tuy nhién str dung h¢ thang diém nay, chi cin ci vao s6 14 xanh va tinh trang sinh truéng cua ching
sau khi ngdp cho nén ket qua it rd rang, vi tuy thudc vao di€u kién xung quanh (nhiét do, su khéo léo khi dem
mau ra khoéi ho v.v. .) do d6 d¢ chinh xac khong cao.

4-4-2. Thi nghiém dugc thyc hién lai v6i 100 gidng va dong trién vong tai hd nudc cua IRRI (1985) hai lan lap

lai kiém soat duoc su dong déu vé nhiét do, do _ngdp sdu hoan toan, d6 duc cua nude, do ddng déu vé su nay
mam, sir dung h¢ thang diém tinh theo ti 1¢ cay sdng sot so vai gidng ddi chimg khang FR13A (%CS), cho thiy:

%S
%CS = x 100
% sbng sot ciia FR13A
Diém Tinh chdng chiu ngap (%CS)
1 100% hodc 16n hon
3 95 -99
5 75 -94
6 50-74
9 0-49

(CS: duoc viét tit tir chir comparative survival)

- Vé phuong phap chim diém: trong diéu kién thanh loc & nha ludi, gidng chuan khang FR13A c6 ty 1¢ cay
song s6t bién thién tir 30-95%, va gidng chudn nhiém IR42 tir 0-10%. Ti 1é song sét trung binh clia gidng
chuén khang: 60%, cho phép két luan: s6 liéu thi nghiém chip nhan dugc. Nhu vay sir dung % CS chinh xé4c
hon tinh ti 1& cay sdng sot don thudn, 1am giam yéu t6 sai biét do ngoai canh.

- Céc gibng Viét Nam co ti 18 cay séng sot thap tir 5-10% la Nang dum to, Tau nut, Tring nho, Nang tdy dum,
Nang dum nho, Nang son, Nang tay. Tat ca cac giong lia ndi va lda nude sau con lai déu bi thiét hai hoan
toan.

- Cac gibng FR13A, Chenab sel. 64-117 (An d6) va Murkaruppan (Sri. Lanka) t6 ra chdng chiu kha nhit,

duoc dé xuét 1am ngudn lai tao tinh khang ngap hoan toan (Jackson va ctv 1982, HilleRisLambers va Seshu
1982, Mohanty va ctv 1982, Mazaredo va Vergara 1982).

- Céc dong lai ¢ trién vong: IR33277-1-507-1-1-3 va IR38683-35-2-9-12

C6 ngudn gbe tir FRI3A va Chenab Sel.64-117 (bang 12) ¢6 phan tmg chéng chiu ngap khé nhét; tinh
khang ngfp la mot tinh trang di truyén (Mazaredo va Vergara 1982), va tinh chiu ngép hoan toan trfi so voi sy
nhiém, co it nhat mot gen chu lyc cung ton tai bén canh nhi€u gen khac (Mohanty va ctv. 1982).

4-4-3. Ngudn cung cép, tinh khang ngap hoan toan tir cac gidng lua dia phuong 6 DBSCL, co6 thé co rt it
donors, nhung trong ho so GEU cuia Trung tdm quy gen cta IRRI, chi ¢6 2 giong lua ctia Viét nam co6 tinh khang



ngap hoan toan cép 1 1a gibng Méng chim (Acc. 29588) va Nép Vin (Acc. 29873). Hai giéng nay dugc thu thap
tai Thuén hai va Ddng Nai- trén ving canh tac lua nu6c troi, thuong bi ngdp dot ngdt trong mua 14, thoi gian
ngdp tir 7-10 ngay. Do do, can nghién ctru danh gia tinh trang ndy tir cac giong c6 ngudn goc ¢ vung canh tac lua
nuéc troi thuée mién Pong Nam bd va nhitng ving co didu kién tw nhién twong ty.

Tuy 6 khac biét vé déc tinh sinh ly gifra kha ndng vuon long va kha nang chiu ngp, nhung ca hai déc
tinh nay dé can thiét cho laa ndi (Vergara 1976). Boi vi lia nude séu can c6 kha nang song sot trong diéu kién bi
ngap hoan toan vao giai doan ma, luc dy cdy lua chua thé vuon 16ng duoc. Mic do ciy ma sdng sot sau khi ngép
hoan toan tuy thudc vao: thoi gian ngap, do sau muc nudc, nhiét do va do duc cua nude, lvgng phan dam duoc
bon va cuong d6 anh sang.

_ Sunghp lam ngan can sy thanh 14p séc t0 14 mic du cdy khong thiéu anh sang, do d6 Suprihatno (1980)
da d¢ xuat phuong phap cham diém theo s0 14 xanh va tinh trang sinh trudng cua chiing.

Can c6 nhitng kién thirc co ban vé sinh 1y hoc dé phat trién k¥ thuat thanh loc hop 1y hon (Mazaredo va
Vergara 1982).

Khi cay lua bi ngap, lugng O, trong than giam do sy cung cép khong déy du, su ho hip ky khi ting 1én
va su tiéu thu cac co chat ho hép clng tang 1én, do d6 Yamada (1959) cho rang: tinh khang ngap cua cay lua
duoc xac dinh bang s6 luong co chat ho hap ¢6 trong cy trudc khi bi ngép. Cac gidng khang co sy gia ting vé
trong lugng chit khé rat cao va phuc hdi nhanh hén sau khi ngdp (Mazarado va Vergara 1982). Khac véi két
luan ctua Yamada (1959) va ham luong carbohydrate cua gidng khang rat cao trudc khi ngdp: Mazaredo va
Vergara (1982) thiy rang su séng sot va kha ning phuc hdi nhanh chéng tuy thudc vao sd lwrong carbohydrate
sau khi bi ngap.

Béng 6: Két qua thi nghiém chéng chiu ngép hoan toan (st dung hé thang diém Suprihatno 1980) cua céc giéng
lia mua chi lyc & cac ving canh tac khac nhau va nhitng dong lai trién vong (Btru 1987).

Giong S6 dang Diém Giong S6 dang Diém
ky chéng chiu ky chéng chiu

Lua thude 0294 1 Sa mo chum 0182 5
Tring tép 0283 2 Than ndéng do 0050 5
Nang dum to 0292 3 Chum rudt lya 0073 5
Lem lun 0228 3 Trai may 0086 5
Tring lun 0204 3 Tring nho 0252 5
Nang nguot 0106 4 Lua Phi 0255 5
Nang tdy dum 0030 4 Nang tri do 0197 5
Lua nudc man 0092 4 Tau binh 0176 7
Nang keo 0060 4 Ba bong 0167 7
Déc ran 0114 4 Tay niu 0243 7
Ca dung 14 0079 4 Nép song 16n 0067 9
Ba thiét 0142 4 Nang tdy 16n 0084 9
Chd bién 0166 4 Trung hung 0334 9
Trang chum 0188 4 Nang tay bong dua 0207 9
Kiéu lya 0227 4 342 (Pbc phung/ IR5853) 9
Tat no 0247 4 522 (Trai may cut/424) 9
Tring phudc 0254 4 375 (Tau binh/NNS5A) 9
Chét cut 0017 5 523 (IR8608/Trung hung) 9
Nép co ba 0147 5

(1= khéng 9= nhiém)
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Hinh 4-1b: Phan (g ctia giéng chuin khang FR 13A va gidng chuan nhiém IR42 trong thi nghiém tinh

chong chiu ngap (Btru 1987)

Bang 7: Két qua thi nghiém chdng chiu ngép hoan toan theo ty 1& ciy sdng sot so v6i dbi ching khang tai hd
nude sau [RRI (Buu 1987)

Gidng S6 miu S CS | Piém
gidng %) | (%) |1-9




Ba sao Acc.32084 | 0.00 | 0.00 9
Chenab sel. 64-117 Acc.846483 | 48.48 | 80.80 5
Kurkaruppa Acc.15449 | 57.74 | 96.23 3
Lua thudc Acc.00196 | 0.00 | 0.00 9
Nang chét cut Acc.26237 0.00 0.00 9
Nang chd Acc.07217 | 294 | 4.90 9
Nang dum to Acc.00231 9.95 | 16.59 9
Nang 1én Acc.26241 0.00 | 0.00 9
Nang phudc Acc.26242 3.45 5.75 9
Nang tay Acc.24209 | 3.85 | 6.42 9
Nang tay dum Acc.26247 | 6.25 |10.43 9
Nang tay nut Acc.26248 3.84 | 641 9
Nang tri Acc.32196 | 0.00 | 0.00 9
Tau nut Acc.10271 0.00 | 0.00 9
Tring chum Acc.16777 0.00 | 0.00 9
Tring lya Acc.16781 294 | 4.90 9
Tring lun Acc.32273 434 | 7.25 9
Tring nho Acc.07258 6.06 | 10.10 9
Trang tép Acc.16783 | 2.70 | 4.50 9
1R33277-1-507-1-1-3 67.87 | 112.96 1
(FR13A/IR9129-209-2-1//IR9129-117-2-3)

IR38683-137-5- (Chenab sel. 64-117//IR4744-295-2-3) 59.50 | 99.17 1
Doi chiing

FR13A (khang) 60.00 | 100.0 1
IR42 (nhiém) 0.00 000 9

(1 = khang; 9= nhiém)

Kha ning chdng chiu ngdp hoan toan (submergence tolerance) 1a mét tinh trang di

truyen giip cay lua phuc hdi sau khi bi ngép hoan toan trong nudc (10-14 ngay). Cay co thé

séng ma khong can c6 kha ning vuon long. R4t it gidng lua cb truyen dugc ghi nhan c6 kha

nang nay. Nhiing vat liéu da duoc cong bd 1a FR13A, FR43B c6 ngudn gbc tir An Do, giong
Kurkaruppan, Thavalu, Goda Heenati c6 ngudn gdc tir Sri Lanka (IRRI 1978)

Gidng lua chong chiu ngap c6 kha ning tong hop va tich tu nhanh hon va nhiéu hon
carbohydrate so véi gidng khong chdng chiu ngap, trude khi 1i bat ngd 4p toi (Emes va ctv.
1988, Setter va ctv. 1997)

,Di truyén vé tinh chéng chiu ngap thuc su van chua dugc hiéu ;6. Mot nghién ctu da Kkét luan ré‘mg tinh
trang chong chiu ngép 1a tinh trdi so voi tinh khong chiu ngédp, véi it nhat 3 gen trdi, trong d6 2 gen 1ap doan, va
gen thtr ba hoat dong bd sung véi 2 gen con lai (Suprihatno va Coffiman 1981). Mot vai nghién ctru sau d6 da ghi
nhan tinh trang chéng chiu ngép co6 hé sé di truyen cao va anh huéng gen cong tinh véi it nhat c6 mot gen chu
luc thé hién tinh tréi hoan toan hoic troi timg phin (Mohanty va ctv. 1982, Mohanty va Khush 1985, Haque va
ctv. 1989). Co tac gia két luan day 1a tinh trang dugc diéu khién béi ca gen chu luc va cic gen thir yéu (Mohanty
va Khush 1985), hay dugc diéu khién boi mot gen troi trong FR13A, Kurkaruppan va Thavalu (Thach 1994),
hay duogc diéu khién bdi chi mot gen trdi (Mishra 1995).

Saha Ray va ctv (1993) cho rang tinh chdng chiu ngdp va kha nang vuon long c6 thé
duogc két hop trong cung mot gidng khi ching ta s dung bb me 14 nhimg glong c6 kha nang
chong chiu ngap rat manh. Thach (1994) cho rang gen diéu khién tinh chong chiu ngap cua
gidng FRI3A tuong tic alen v6i mot trong hai gen hoat dong bd sung didu khién kha ning
vuon long cua giong lta noi Jalmagna, do do, viéc két hop tinh chong chiu ngép cua FR13A
va kha nang vuon long cia Jalmagna 1a khong c6 tinh kha thi.

Nhimg gen myc tiéu diéu khién tinh chéng chiu ngap da duoc phén ldp boi cong trinh nghién ctru cua
Xu va Mackill (1995). Céc tac gia nay da tim thay gen chu luc diéu khién tinh trang chong chiu ngdp tir giong
11'1?} IR40931126'3'3'53 dinh vi trén nhiém sac thé so 9, lién két véi RFLP marker (C1232), thong qua do, c6 69%
bién thién ki€u hinh vé tinh trang nay dugc giai thich.



Mot nghién ctru khacciia Vanavichit (1996) cho thdy cac gen chdng chiu ngap cua
gidng laa IR49830-7-1-2-2, lién két voi RFLP marker (RZ698) va hai RAPD marker (AO2c
va HO3b), dinh vi trén nhiém sic thé s6 9, v6i gia tri lién két khoang 4 ¢cM. Phan tich QTL
cho thiy gen diéu khién tinh trang nay lién két voi RZ70, dinh vi trén nhidm sic thé sb 5. Vi
tri ciia gen chu lyc dugc nghién ctru mot cach hé thdng tai IRRI voi ky thuat AFLP trén quan
thé can giao tai t6 hop Fs cua t6 hop lai IR74 / FR13A, nhiing gen thtr yéu duoc cong bd dinh
vi trén nhiém sic thé s6 6,7, 11 va 12 (Nandi va ctv. 1997)

4-5. CO CHE CHONG CHIU NGAP VE SINH LY HQC
4-5-1. Diép luc o

Gidng nhay cam véi stress do ngdp ung thuong c6 ham luong di€p luc suy giam nhanh
theo thoi gian cdy bi ngap. Hién tuong quang hop dudi nude van co thé hoat dong, nhung toc
d6 quang hop giam do sy giam oxygen va thiéu anh sang. Hoat dong quang hop lién quan rat
chat véi hoat dong cua RuBP carboxylase trong luc lap, va sy ngdp hoan toan nhu vay lam
giam di hoat dong cua RuBP carboxylase (Rai va Murty 1979). Do do, cac yéu t6 anh sang
giam, oxygen giam, diép tuc t6 giam, chung phdi hop v6i nhau lam cho hoat dong quang hop
giam trong sudt thoi gian bi ngép nudc. Nhiing giong chéng chiu c6 kha ning séng s6t nho
ham lugng diép luc giam rat cham, va kha ning duy tri hoat dong quang hop trong diéu kién
nhu vay

4-5-2. Carbohydrate

Trong sudt qua trinh bi ngdp hoan toan, sy cung cip oxygen bi han ché. Su ho hip ky
khi gia tang (Yamada 1959, Rai va Murty 1976, Setter va ctv. 1987). biéu nay tao ra mot sy
tiéu thu nhanh chong lugng carbohydrate va trc ché thily phan protein. Him luong chat bot
giam nhanh, ethylene gia ting trong chdi than bi ngép, gia ting chiéu dai 14 (Setter va ctv.
1988). Trudng hop ciy lta chi bi ngdp sdu 30-50cm, khong c6 sy thay d6i dang ké vé
carbohydrate, tinh bot, duong trong cay laa (Setter va cvt. 1987)

4-5-3. Ham lwgng nitrogen

Ham luong nitrogen tong sd giam trong cdy ma bi xir Iy ngép hoan toan (Mazaredo va
Vergara 1982), nhung ¢ céy lua thudc giong khong chéng chiu ngap, muc do giam nay nhiéu
hon so véi cay chdng chiu.

4-5-4. Hoat djng ciia peroxidase

Peroxidase trong qua trinh ting trudng va phan héa chirc nang dugc nhiéu bao céo ghi
nhan trong diéu kién bi ngdp nudc hoan toan (Kadam va ctv. 1973, Murty va Nada 1974),
nhung vai trd chinh xac ctia né nhu thé nao van chua dugc hiéu 8. C6 thé mbi quan hé twong
tac gitra chét kich thich sinh truong IAA va peroxidase giit mot vai trd quan trong cia cdy,
dic biét trong r& nham muc dich giup cdy chiu dung trong thoi gian dai hon d6i vdi stress do
ngdp (Krishnayya va ctv. 1990). Hoat dong cua peroxidase ¢ be 1a lua gia tang tir true khi bi
ngdp cho dén sau khi bi ngap trong tit ca cacgiéng thir nghiém. Su gia tang ndy cang manh
trong gidng chéng chiu. Nhung hoat dong peroxidase trong 1a va ré cta giong khong chng
chiu t6 ra suy gidm trong qua trinh bi ngdp, trong khi do, peroxidase gia tang mdt it trong
gidng chdng chiu

4-6. NGHIEN CU'U BAN PO DI TRUYEN TINH TRANG VUON LONG



Tai Vién Lua QuocTe nguoi ta da sir dung ky thuat AFLP dé phan tich ban do6 di
truyén trén co s quan thé can giao tai to hop (RIL), quan thé Fg cua t6 hop lai IR74 x
Jalmagna (Sripongpankul 1998). Tac gia da sir dung 247 dong lai dé danh gia kiéu hinh, voi
hai nghiém thirc mrc nu6c gia tang chdm va muc nude gia tang nhanh. Sau do, tac gia da
chon lai 41 dong c6 kha nang vuon long va 41 dong khong c¢6 kha nang vuon long, tong cong
82 dong RIL. K§ thuat AFLP dé dugc ap dung voi 201 marker phan b trén 12 nhiém séc thé
cay lua, voi sy phdi hop cia 20 cip moi cua Pstl va Msel. Ky thuat RFLP cling duoc ap
dung v6i 7 marker va gen adh duoc ding dé kiém dinh ban db.

Bién thién kiéu hinh cia tinh trang vuon 16ng than, vuon cao cdy, va vuon dai 1a dugc
trac nghiém theo phuong phap PROC GLM trong phin mém SAS, trén co s¢ ANOVA mét
chiéu, duoc hiéu chinh trén timg marker riéng biét, mdi phdi hop giita hai marker dugc ghi
nhan c6 tinh chat gia dinh (putatively) vé tinh trang kha ning vuon 16ng. Gia tri lién két duoc
ap dung trong MAPMARKER (Lander va ctv. 1987). Khoang cach di truyén duogc tinh trén
co s& ham Kosambi (Kosambi 1944). Nhiing gen chu lyc va gen thir yéu dugc phan tich theo
phuong phap MAPMARKER/QTL (Lander va Botstein 1989). Theo nguyén tic, tat ca
marker déu dugc thir nghiém voi ti 16 phan ly 1:1 trong MAPMARKER/QTL

Sripongpankul (1998) da thiét 1ap ban 6 AFLP trén quan thé RIL cua t6 hop lai IR74
/ Jalmagna véi LOD score 1a 4,0, bén canh d6, ban dd RFLP cling duoc thiét lap dé tang thém
mirc d6 tin cdy cta két qua, véi su tham gia ctia 11 enzyme phan cat han ché.

Danh gia kiéu hinh cho két quiia phan 1ap 41 dong c6 kha ning vuot nudc giéng nhu
Jalmagna va 41 dong khong c6 kha ning vuot nuée gidng nhu IR74. Kha ning vuot nudc ky
hi€u ELON, kha nang vuon 16ng than: INTN, va kha nang vuon 14: LE.

Bang 8: Phan b marker trén timg nhiém séc thé (Sripongpankul 1998)

Nhiém sic thé Marker Khoang cach trung
S6 Chiéu binh (cM)
dai (cM)
1 354.73 36 9.85
2 204.87 16 12.80
3 145.64 12 12.14
4 154.68 15 10.31
5 207.93 16 13.00
6 81.91 10 8.19
7 85.82 7 12.26
8 96.40 14 6.89
9 198.79 13 15.29
10 75.73 7 10.82
11 350.61 43 8.15
12 246.44 23 10.71
Tong | 2203.55 212 10.87
cOng

Hinh 4-2a, b cho thay: nhitng gen chinh diéu khién tinh trang vuon cao (ELON) va
tinh trang vuon 16ng than (/NTN) dugc dinh vi trén ban dd AFLP, nam giira hai marker ké cén
P2/M6-7 va RG109 trén nhiém sic thé sd 1, v6i gia tri LOD 1a 6,9 va 10,6 theo thu ty.
Khoang cach di truyén giita P2/M6-7 véi hai tinh trang 13 14,6 cM, giita RG109 véi hai tinh
trang 1a 9,6cM. Tinh trang vuon dai cta 14 ( LE ) dugc dinh vi trén ban dd AFLP, & doan dau
ctia nhiém sic thé sé 4, voi gia tri LOD 1a 3.9, lién két v6i marker P3/M7-10 trong khoang
cach 19,4cM.



Chin QTL phéi hop véi tinh trang vuon cao than dinh vi & nhiém sac thé s6 1, 4, 5, 6,
10va 12

Sau QTL phéi hop véi tinh trang vuon 16ng than dinh vi trén nhiém sic thé sb 1, 4, 5,
6,val0

Ba QTL phéi hop véi tinh trang vwon dai cia 1a dinh vi trén nhiém sic thé s6 1, 4, va
12

Phan tich ANOVA cho thiy: mot gen chii luc lién quan dén tinh trang ELON c¢6 LOD
= 34,9, dinh vi trén nhi€m sac thé so 1, voi bién th%én’kiéu hinh duoc giai thich 12‘1~ 83,9%. ]?ér}
canh do, 2 QTL thtr yéu dinh vi trén nhi€m sac thé so 1, s0 4, mét QTL trén nhiém sacthé so
5,6,10va12
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Hinh 4-2a: QTL diéu khién tinh trang vuwon 16ng trén ban dd AFLP ctia quan thé
RIL thudce t6 hop lai IR74 / Jalmagna (Sripongpankul 1998)



Déi voi tinh trang INTN, mot gen chu lue véi LOD = 31,9, dinh vi trén nhidm séc thé sb 1,
voi 86,7% bién thién ki€u hinh dugc giai thich. Bén canh d6, mot QTL thir yéu dinh vi trén
nhiém sacthé s6 4, 5, 6 va 10

Ddi véi tinh trang LE, mdt gen chu luc voi LOD = 11,4, dinh vi trén nhiém sic thé sb
4, v&i 47,3% bién thién kiéu hinh duoc giai thich. Bén canh d6, mot QTL tha yéu dinh vi trén
nhiém sicthé s6 1 va 12

Hai QTL pho bién két hop ca 3 tinh trang muc tiéu dugc tim thdy trén nhiém sac thé
56 1 va 12. Cac QTL thu yéu dugc tim thay trén nhiém sic thé s6 9, dinh vi gan gen diéu
khién tinh chdng chiu ngap hoan toan (Sripongpankul 1998)
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Hinh 4-2b: QTL diéu khién tinh trang vuon long trén ban d6 AFLP ciia quan
thé RIL thugc t6 hop lai IR74 / Jalmagna (ti€p theo)



4-7. “CLONE” HOA GEN OsGAPDH PIEU KHIEN TINH CHONG CHIU NGAP

Ngudi ta di phan 1ap rit nhiéu clone diéu khién tinh chdng chiu ngap ¢ cay lta. Mot
trong nhirng clone nhu vay co tén la OsGAPDH (Arumugam Pillai va ctv. 2002). No thé hién
& mirc d6 cao trong sudt 12 gio bi ngap. Mot tuong dong trong “GenBank Database” cho thay
OsGAPDH ¢6 chudi ky tu di truyén tuong dong voi “glyceraldehyde-3-phosphate
dehydrogenase” khong c6 kha nang dao chidu cua genome cdy bap. Chudi ky tu cua
OsGAPDH bao gém 1772 bp v6i khung doc ma ORF dai nhat, ma hoa 499 amino acid va do
16n phan tir cua nd la 54,2 kDa. Phén tich Southern blot cho théy c6 mdt hoac hai ban sao cua
OsGAPDH biéu hién trong genome glong loa Yukihikari (Nhat). Nguoi ta phén tich RFLP va
xéac dinh vi tri cua gen OsGAPDH dinh vi trén nhiém sic thé s6 8. Su thé hién cua gen nay ¢
cac mo té bao dic biét cho thay ring mic d cao cta phan tr mRNA thudng dugc tim thay
trén bong la (Arumugam Pillai va ctv. 2002). Nhitng cdy lta biéu hién tinh chdng chiu kho
han, chiu ngap va phan tng voi nghiém thirc xir Iy ABA déu cho thay c6 sy gia ting mirc do
tich tu thé transcript ciia gen OsGAPDH. Hién twong kich thich té bao cua Escherichia coli
chtra plasmid cia pGST-OsGAPDH s¢ tao ra mét sy tich tu mét sb luong 16n protein co6 tinh
chat tai t6 hop (recombinant protein), v6i kich thudc phéan tir 83,2 kDa (Arumugam Pillai va
ctv. 2002). Enzyme GAPDH thuan khiét c6 hoat tinh & didu kién pH 8,5, nhiét do 50°C,
enzyme ndy bi trc ché boi ATP va ADP.

Tinh chéng chiu ngap trong cdy lua lién quan dén kha nang duy tri nadng luong cung
cap cho qua trinh [én men ruou voi mace d6 nhanh, va yéu cdu rat cao vé carbohydrate. Nhing
nghién ctru vé thé hién cua cac gen c6 san pham protein trong thyc vat bac cao trong didu
khién hlem khi va hao khi dd duoc thuc hién trong rat nhidu nim va c6 nhiéu bao cao ghi
nhan tim quan trong ctia co ché ning luong trong hién twong chdng chiu ngap (diéu kién
hiém khi), nhiéu protein san sinh trong diéu kién hiém khi c6 tén :“anaerobic protein” viét tat
1a ANP bao gdm nhiing enzyme lam nhiém vu thily phan va nhiém vu 1én men (Vartapetian
va Jackson 1997).

Hién tugng thuy phén trong didu kién hlem khi va hién tugng lén men v6 cung quan
trong trong vi¢c cung cap nang luong cho cay trdng. Su thé hién cua nhimg gen diéu khién
tién trinh nay (thi du glyceraldehyde-3-phosphate dehydrogenase, enolase, alcohol
dehydrogenase va pyruvate decarboxylase) déu dwoc kich hoat boi diéu kién hiém khi
(anaerobiosis) (Umeda va Uchimiya 1994, Sachs va ctv. 1996). Sy kich hoat nhu vay rat can
thiét cho hién tuong chdng chiu stress cua ciy khi phan (mg vé6i diéu kién yém khi. Té bao s&
chét théng qua cac su kién sau day: (1) bj ngd doc ethanol do qua trinh 1én men rugu, (2) té
bao chat bi acid héa (hién tuong acidosis), (3) khong phat ra du ning luong (ATP) dé duy tri
hoat dong cua té bao, (4) chét do bién dudng réi loan béi oxy tai hap thu sau mot thoi gian
khong c6 oxy. Tién trinh 1am cham sy 1én men ruou hodc 1am sai 1éch sy hinh thanh ethanol
s& gop phan lam giam muc d6 thiét hai dudi dang hop chét it gay hai nhu “malate”. Pay 1a y
kién cua cua Vartapetian va Jackson (1997) dya trén co s¢ sinh hoa giap cho cay thich nghi
va song sot. Protein “ANP” da dugc nghién ciu rt sau trong tmong hop ré cay bap, véi 20
protein chiém khoang 70% tong sé protein dwoc san sinh trong vong 5 gio trong diéu kién
hiém khi, va dong vai tro hoat dong xtic tac chinh trong phan tng thity phan hodc hoat dong
bién dudng phosphate dudng (Sachs va ctv. 1996). San lugng ANP tiép tuc ting cho dén khi
r& bip chét sau 72 gid khong co oxy (Sachs va ctv. 1980). Pay la két qia cua hién tuong
chuyén mi duoc kich hoat va hién tugng giai ma co chon loc trén co so hoat dong phosphoryl
hoa sinh tong hop protein nhu 12 nhitng yéu té khoi dong (Webster va ctv. 1991). Nhiing cong
trinh dau tién vé co ché kich hoat do diéu kién yém khi, phat sinh ra nhimng thé transcript va
su tich tu mRNA, thi du nhu adhl trong genome cay bép, do Rowland va Strommer (1986)
cong bo.

Gidng lua japonica phd bién “Yukihikari” 1a gidng lta c6 ning suit cao di duoc st
dung trong nghién ciru. Arumugam Pillai va ctv (2002) da cho ndy mam 50 hat trong lo tam
gidc 300-ml, & nhiét d6 28°C. Mo té bao duoc thu thap vao giai doan cdy lua 6 tuan tudi. Cay
lta dugc trong trong didu kién 16 gio sang, 6 gio téi / ngdy, trong ti dinh 6n (growth



chamber) nhiét d6 28°C. Cay ltia 6 tuan tudi duoc trong riéng trong diéu kién t6i hoan toan &
28°C trong 2 ngay. Phan tir RNA duoc ly trich tir toan than cdy lta réi phan tich Northern blot
v6i nghiém thuc doi chung, nghiém thuc kho han, nghi¢m thitc mén, nghiém thuc bi ngép
hoan toan. Pbi voi nghiém thuc xtr 1y kich thich td, cdy ma duoc phun mannitol (0,5 M),
elephon (10 M), va ABA (10° M).

Mau DNA duoc ly trich va dugc phan cét han ché boi BamHI, Bglll, EcoRl1, HindIII.
Dién di dugc thuc hién trén agarose gel 0,8%.

Béan d6 RFLP duoc thyc hién trén quan thé don boi kep (DH) bao gdém 127 dong DH
cua cap lai ZYQS8 (indica) x JX17 (japonica). Vi tri trén nhiém sic thé ciia gen OsGAPDH
dugc tim thiy trén ban ban d6 lién két gen do He va ctv. (1999) thyc hién. Genome cua quan
thé DH duoc phan cat han ché bai Scal va dién di trén agarose gel 0,8% va dugc chuyén dén
mang nylon. Thyc hién lai DNA véi probe 1a OsGAPDH cDNA. Phan tich ban do di truyén
theo MAPMARKER/EXP version 3.0 (Lander va ctv. 1987).

Phén tir RNA tong s6 dugc ly trich tir cdy ma 6 tuan tudi bang phuong phap SDS-
phenol ciia Bachem va ctv. (1996). tit ca miu duoc bao quan trong nitrogen long (-80°C).
Phén tir RNA duogc chiét tich rién biét trong 1,2% (w/v) agarose gel (3 ch’l) chia 2,2 M
formaldehyde va dugc chuyén dén Highbond-N" nylon membrane (Amersham) sir dung 20x
SSC (Sambrook va ctv. 1989).

4-7-1. Phan tich Southern

Hinh 4-3 biéu thi nucleotide va ,chu(:;i ma amino acid cua ¢cDNA clone gen muc ti€u
OsGAPDH, va hinh 4-4 bi€u thi cach sap xép cua gen OsGAPDH trong genome cdy laa so
v6i nhitng chuoi méa ctia genome cay khac (bap, dau, thuoc 1a,..)

Hinh 4-5 cho thdy két quia phan tich Southern v&i 4 enzyme phan cét han ché. Bang co
d6 16n phéan t 16,0 kb va 5,6 kb dugc phat hién bai BamHI va EcoRI. Cac bang c¢6 d6 1on
phan ti 2,8 va 3,8 kb dugc phat hién bdi enzyme Bg/II va 2,0 va 5,0 kb do enzyme HindlII
(hinh 4-5). Nhiing tin hi¢u ctia Southern blot cho théy c6 mot hoac hai ban sao cua
OsGAPDH xuat hién trong genome cdy laa. Ban do lién két gen ciia He va ctv. (1999) cho
thdy trong tong sd 243 RFLP va microsatlelite marker phan bd trén 12 nhiém séic thé, gen
OsGAPDH duogc phat hién trong quﬁn thé don boi kép F2, dinh vi trén nhiém sic thé sb 8,
gitra hai marker RG1 va CT56 (hinh 4-6)

4-7-2. Phan tich Northern

Arumugam Pillai va ctv. (2002) dd c¢6 ging phan biét timg phan cia mRNA gen
OsGAPDH tich tu & nhiéu mé khac nhau trong genome cay lua (bong, phlén 14, be 14, long
than, mét 16ng, va ré). Cac tac gia da ghi nhan mRNA bleu hién nhiéu nhét trong béng lua,
hién tuong chuyén ma xay ra manh mé nhit trong cac mod té bao ¢ bong lua (hinh 4- 7). Anh
hudng vét duoc tim thay trong be 14, 16ng than va mat 16ng. Thé transcript nhu vay rat kho
tim thay ¢ 14 gia va ré.



CGCGCCCCCATCACCACCCACTCCACTCCCTCCTCCCCCGAGCCCGAGTGCCTCACCGCE
ACTAGCTAGCAGCAGCGGCGGCGGCGGCGGAGAAGAGGAGGAGATATGGCGGCGGTGGLG
M A A V A
GGGACGGGGGTGTTCGCGGAGATCCTGGAGGGGGAGGTGTACAGGTACTACGCCGACGGG
G T 6 VF A E I L E G EV Y R Y ¥ A DG
GAGTGGCGCGTCTCGGCCTCCGGCARGTCCGTCGCCATCGTCAACCCCACCACCCGCCTC
E W R V 58 A 8 G K 8 V A I V N P T T R L
ACCCAGTACAGGGTGCAAGCATGCACCCAGGAGGAGGTGAACAAGGTCGATGGAGACGGLG
T Q Y R V Q A C T Q E E V N EK V M ET A
AAGGTGGCGCAGAAGGCGTGGGCGCGCACGCCGCTGTGGAAGCGCGCGGAGCTCCTGCAC
K V A Q KA WARTUPULWIEKR RATEILTLH
AAGGCGGCCGCCATCCTCAAGGAGCACAAGACCCCGATTGCAGAGTGCCTCGTCAAGGAG
K A A A I L K EHUEK TP 1 A ECUL V K E
ATCGCCAAGCCTGCCAAGGACGCGATCTCTGAAGTGGTGAGGTCAGGGGATTTGGTGTCG
I A K P A KD ATI S E V V RS G DL V S5
TACACAGCTGAGGAGGGTGTTCGGATACTGGGGGAAGGCARGCTGCTGGTGTCTGATAGC
¥y T A E E G VvV R I L 6 E G K L L Vv 5 D 5
TTCCCGGGCAATGAACGGAACAAGTACTGTTTGAGCTCCAAGGTACCTCTTGGAGTAGTT
F P G N E R NKEKY CUL S8 8 KV P LGV V
TTGGCAATCCCACCATTTAACTATCCTGTCAACCTAGCAGTCTCCAAGATTGGCCCAGCA
L A I P P F N Y P V N L AV S5 K I G P A
CTAATTGCTGGCAATGCTCTTGTTCTGAAGCCTCCAACTCAGGGAGCGGTGGCTGCACTA
L I A G N AL VL K P P T Q G A V A A L
CATATGGTGCACTGCTTCCACCTTGCTGGTTTCCCCAAAGGCTTGATCAATTGTGTCACC
H M V H C F AL AGF P K GUL I NICWUWVT
GGGAAAGGTTCTGAAATTGGTGATTTTCTTACGATGCATCCTGGAGTCAACTGCATARAGT
G K 6 8 EI 6 p FL TMHZPGV NICTIS
TTTACGGGAGGTGATACTGGTATAGCCATTTCAAAGAAGGCTGGAATGGTCCCGCTTCAG
F T 6 6 DT G I A I 8 KKOAGMMUWVU®PTL Q
ATGGRACTTGGAGGAAAAGATGCTTGTGTTGTGTTAGAGGATGCAGATCTGGATTTAGTG
M E L 6 G K D ACV VL EDAUDTLDTLV
GCAGCAAATATAGTARRAGGAGGCTTCTCTTACAGTGGCCAGAAGTGCACTGCTGTGAAA
A A N I VKOG GV F S8 ¥ 8 G Q K C T A V K
GTGGTGCTGATCATGGAATCCGTTGCTGATATCGTGGTAGAGAAGGTGAAGGCCRAGTTG
v VL I M E 8§ V A DI V V EEKV K ATZ K L
GCAAAACTGACAGTTGGGCCACCTGAGGCTGACTCTGATATCACCCCAGTTGTAACAGAR
A K L TV G P P EAD SDITU®PV V TE
TCCTCAGCAAATTTTATTGAGGGTTTGGTCATGGATGCCAAGGAGAAAGGAGCAACCTTT
S §S AN F I EGL V MDA AUEKET EKUGA ATF
TGTCAGGAGTACAGGAGAGAAGGCAACCTTATCTGGCCGTTGCTACTGGATCACGTCCGE
C Q E Y R REGMHNTIULTIWU®PIULULTULDHV R
CCTGACATGAGGATTGCTTGGGAGGAGCCATTTGGCCCTGTCTTGCCTGTGATTAGGATC
P D MRIAUW®WWUETEU®PVFOGPVLUPVVIUZ BRI
ARCTCGGTCGAGGAAGGCATCCACCATTGCAATGCCAGCAATTTTGGGCTGCAGGGATGT
M 8§ V E E 6 I H HCMNA AJSWNUFGTILQG C
GTATTCACTAAAGATATCARCAARGCGATCATGATCAGCGATGCGATGGAGACCGGARCC
v F T K D I N KA I M I 8 D A METGT
GTTCAGATCAACTCTGCACCGGCTCGAGGACCTGACCATTTCCCCTTCCAGGGCTTGAAG
v ¢ I N 8 AP ARG P DHUF P F Q G L K
GACAGTGGGATTGGATCCCAGGGGATAACTAARCAGCATARACATGATGACCAAGGTGAAG
P S 6 I 6 8 ¢ 6 I T N 8 I N M M T FEK V K
AGCACTGTCATARACCTACCATCTCCATCCTACACCATGGGCTGAGGTGTTCCATATAGA
S T VI N L P B P 8 ¥ T M G *
TGATCAGATTTCTATAACCACATGAGTACAATGTAGAGAATTCAAATGTTTTGTAACCAC
GTGAGCTTTGTACGCTATTTGCACCACAGTTCTCCCTGTATGTTGTTGGCTCTTTTACAA
TTAAGAATAATGCATGTTGAAGTAARRARAAR

660

720
205
780
225
840
245
900
265
960
285
1020
305
1080
325
1140
345
1200
365
1260
385
1320
405
1380
425
1440
445
1500
465
1560
485
1620
499
1680
1740

Hinh 4-3: Chudi trinh tu nucleotide va amino acid cta phan to cDNA thudc

gen OsGAPDH (Arumugam Pillai va ctv. 2002)



OsGAPDH
Z.m.(X75326)
P.s.(X75327)
N.p.(U87848)
A.g.(AF196292)

0sGAPDH
Z.m.(X75326)
P.s.(X75327)
N.p.(U87848)
A.g.{AF196292)

OsGAPDH

Z.m. (X75326)
P.s.(X75327)
N.p.(U87848)
A.q.(AF196292)

0OsGAPDH

Z.m. (X75326)
P.s.(X75327)
N.p.(U878B48)
A.g.{AF196292)

OSGAPDH
Z.m.(X75326)
P.s.(X75327)
N.p.(UB7848)
A.g.(AF196292)

OsGAPDH
Z.m.(X75326)
P.8. (X75327)
N.p.(U87848)
A.g.(AF196292)

OSGAPDH
Z.m. (X75326)
P.s.(X75327)
N.p.(U87848)
A.g.(AF196292)

OsGAPDH
Z.m, (X75326)
P.s.(X75327)
N.p.(U87848)
A.g.(AF196292)

OsGAFDH

Z.m. (X75326)
P.B.(X75327)
N.p. (U87848)
A.g.(AF196292)

OsGAPDH
Z.m. (X75326)
P.s.(X75327)
N.p. (UB7848)
A.g.(AF196292)
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399
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496
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Hinh 4-4: Cach sap xép ciia gen OsGAPDH trong genome cdy lua so v6i nhimng
chuoi ma cua genome cady khac (Zea mays, Pisum sativum, Nicotiana
plumbaginifolia, Apium graveolens) (Arumugam Pillai va ctv. 2002



Su thé hién gen OsGAPDH

Phén tir RNA t6ng s6 cia OsGAPDH dugc xac dinh trong cdy ma vdi nhiig nghiém
thire xtr 1y khac nhau (hinh 4-8). Cay lua bi xtr Iy trong diéu kién kho han, ngap hoan toan va
ABA, s€ gia taing ham luong mRNA tich tu. 6] nghiém thirc xr 1y nhiét @6 lanh 5°C, nghiém
thuc mannitol, ethephon, murc do tich tu mRNA tuong ddi thap.

Dbi voi xtr Iy kho han, mirc d6 thé hién cao nhat thé transcript tich tu xay ra luc 12 gid
sau xtr ly. Nhung mirc do thé transcript ndy sé giam di qua ngay hom sau, roi tang 1én toi da
vao giai doan 3 ngay sau khi xtr Iy kho han. Hién tuong dap (mg rat manh mé do xu ly ngap
hoan toan dugc quan sat vao lac 12 gio sau khi xur ly, sau do su thé hién nay giam rat nhanh.
Kich thich t6 sinh truong ABA ciing biéu bién mot su kich hoat kha manh trong vong 1 ngay
khi cho xir Iy ABA, sau d6 thé transcript nay giam cham trong 2-3 ngay sau do (hinh 4-9).
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Hinh 4-5: Phan tich Southern blot 24.70— . .
OsGAPDH 2 Hinh 4-6: Ban d6 di truyén
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G356  Pillai va ctv. 2002)
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4-7-3. Su thé hién dung hop GST-OsGAPDH

Mudn xac dinh protein OsGAPDH co hoat tinh cua glyceraldehyde-3-phosphate
dehydrogenase, nhom tac gia noi trén da tim cach thé hién protein day du OsGAPDH 54, kDa
(499 aa) trong t¢ bao E. coli 1a protein tai t6 hop GST-OsGAPDH. Sy tich tu cia GST (29



kDa) duoc quan sat khi E. coli ¢6 chira pGEX-6P-3. Su kich thich cua té bao E. coli chira
plasmiq “pGST—OsGAPDH” boi IPTG s€ tao ra hién tugng tich tu so luwgng lon protein co
tinh chat tai t6 hop (83,2 kDa) (hinh 4-10).

Tinh chét hoat dong hay uc ché cua mot sb ho gen khac nhau c6 thé tao ra su thé hién
khac nhau ctia mdt enzyme nhu glyceraldehyde-3-phosphate dehydrogenase va pyruvate
decarboxylase ctia ciy bap va ciy Arabidopsis thaliana (Russell va Sachs 1989, Peschke va
Sachs 1993, Yang va ctv. 1993).

Di truyén tinh chong chiu trong nhiing truong hop nay la di truyén s6 luong, do d6 no
c6 thé ton tai & dang mot vai gen chu luc va nhleu gen thir yéu (polygenes). Moi n6 lyc nham
xac dinh ving muyc tiéu cia GAPDH v6 cing can thiét d6i voi tinh trang chong chiu ngap
hoan toan va kho han (Arumugam Pillai va ctv. 2002).
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Hinh 4-7: Phan tich Northern blot Hinh 4-8: Anh huéng cua nhiing nghiém
OsGAPDH mRNA cua phan tit RNA (30 thirc stress khac nhau va kich thich té
ul / lane) ly trich tir bong laa, lua laa, be sinh truong biéu thi bang muc do thé
la lda, mat 16ng, 16ng than, va ré lua hién transcript (Arumugam Pillai va ctv.

(Arumugam Pillai va ctv. 2002) 2002)
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Hinh 4-9: Phan tich Northern su thé hién ciia gen OsGAPDH thong qua nghiém thtrc kho
han, ngap hoan toan va xtr Iy ABA (Arumugam Pillai va ctv. 2002)
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Hinh 4-10: Thé hién protein dung hgp GST-OsGAPDH trong E. coli. Lane 1: protein tong s6
DH5a ¢6 chita pGEX-6P-3, khong chén vao -IPTG. Lane 2: protein tong sé DH5a c6 chira
pGEX-6P-3, khong chén vao +IPTG. Lane 3: protein téng s6 DH50. c¢6 chira pGST-
OsGAPDH trir di IPTG. Lane 4: protein tong sé6 DH5a ¢6 chita pGST-OsGAPDH cong
IPTG. Lane 5: protein dung hop pGST-OsGAPDH tinh khiét boi glutathione-Sepharose 4B
trong sic ky khi. Lane 6: protein tinh khiét pGST-OsGAPDH dugc phén cit bai PreScission
Protease. Lane 7: protein tinh khiét OsGAPDH boi tién trinh glutathione-Sepharose cot 4B.
Lane 8: nhiing marker phén tu: phosphorylase b 94 kDa, BSA 67 kDa, ovalbumin 43 kDa,
carbonic anhydrase 30 kDa, trypsin inhibitor 20.1 kDa va lysozyme 14.4 kDa. Tit ca mau
protein dién di trén 12% SDS-polyacrylamide gel, nhudém mau Coomassive Brilliant Blue
R250 (Arumugam Pillai va ctv. 2002)
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Chuwong S

, CO SO DI TRUYEN
TINH CHONG CHIU PO POC NHOM

Néng sut cay trong trén dat acid, dat phén bi anh hudng rat dang ké do nhiéu yéu to:
(1) do doc sit, (2) d6 doc nhom, (3) d6 pH thap, (4) thiéu lan, v.v... Trong chuong nay, ching
ta dé cap dén tinh trang chéng chiu do doc nhom cia cdy trong trén dat chua (pH thap), hoic
dat phén (pH thap, nhiéu luu hiynh, nhu dong bang séng Ctru Long)

Do doc nhom dugc xem nhu yéu t6 han ché chinh d6i véi sy ting truong cia cay
trong (Kochian 1995). Nguoi ta chua biét nhidu vé co che chéng chiu d6 doc nhom cia ciy
trong & mirc d6 sinh hoc phan tir. Trong cac loai mé cbc, cdy lta mach den (rye) duoc xem
nhu 13 cdy co tinh chong chiu 6 doc nhom tét nhit. Aniol va Gustafson (1984) phat hién tinh
chéng chiu nay ¢ cay lua mach den, dugc diéu khién boi nhimg gen chu lyc dinh vi trén
nhiém sic thé’.3R va 6R, v6i nhirng gen khac dinh vi trén nhiém séc thé 4R. Hai loci trdi: Alt]
trén nhiém thé sd 6R va Alz2 trén nhidm thé sb 4R, di duoc thiét 1ap ban dd (Gallego va ctv.
1998, Miftahudin va ctv. 2002). Péi voi lha mi, tinh trang nay duoc diéu khién bai 2-3 gen
tri hodc da gen (Aniol va Gustafson 1984). Nguoi ta dd xac dinh dugc mot gen chinh A#/zy
diéu khién tinh trang chéng chiu d6 doc nhom, dinh vi trén nhiém sic thé 4DL, dong gop 85%
bién thién kiéu hinh (Riede va Anderson 1996). Tang va ctv. (2000) da thiét 1ap ban dd mot
gen diéu khién tinh chong chiu nhom trén mot nhanh vai cua nhiém thé 4H cua lta mach
(barley), lién két voi marker Xbed117, khoang cach lién két 1a 2,1 cM, lién két v6i marker
Xwgd64 va Xedo1395, khoang cach lién két 1a 2,1 ¢cM. Ddi véi cdy bap, nhidu phong thi
nghiém cling da tién hanh nghién ctru tinh trang chéng chiu d0 doc nhom, ho ghi nhan tinh
trang ndy do da gen diéu khién (Magnavaca va ctv. 1987). Nghién ctru tinh trang nay trong
cdy lua van con it bao cao. Stir dung k¥ thuat phan tir, Wu va ctv.(2000) da xac dinh dugc
nhiéu QTL c6 lién quan dén tinh chéng chiju nhém, trong mot quan thé cén giao ngau nhién
ctia t6 hop lai IR1552 / Azucena. Nguyén va ctv.(2001) da phat hién 5 QTL diéu khién tinh
chong chiu nhém, dinh vi réi rac trén 5 nhiém sic thé, voi mot QTL chinh thirc dinh vi trén
nhiém thé s6 1. Nguyén va ctv. (2002) tim thay 10 QTL dinh vi trén 9 nhlem sic thé diéu
khién tinh chéng chiu nhém, trén co s& quan the ludng boi kép (DH) cua t6 hop lai CT9993 /
IR62266. Nhitng phat hién nay khang dinh rang: tinh chéng chiu d6 doc nhom 1a mot tinh
trang phuc tap

Dbi voi cay lua, trude ddy, ngudi ta nghi rang ré lta trong dét acid phai tiép xtc va bi
ngd doc boi ion HY, nhung hién nay ngudi ta cho rang chinh ion A" 1a tac nhan (Coronel
1980, Thaworuwong va van Diet 1974). Trong cac thi nghi€ém cua tac gia, voi pH tir 3.5 - 5.0,
khong théy anh hudng doc hai ré lua néu khong c6 sy hién dién ciia nhom.

Chinh sy phat trién cia ré laa l1a chi tiéu quan sat dé nhat & cac nong do gy ddc hai
cuia nhom.

Thong thuong, d6 gay doc hai cia nhom khong xudt hién & pH 16n hon 5,5 (Mc Cart
va Kaprath 1965), ma chi gay thi¢t hai tram trong ¢ pH nho hon 5,0.

K§ thuat thanh loc tinh chdng chiu d6 doc nhom trong méi truong dinh dudng co
nhiéu thuén loi hon thanh loc ngay trén dat acid, boi vi rat khé kiém tra duge néng d6 nhom
mot cach chinh xac trong dat (Froy 1974, Howeler va Cadavid 1976, Martinez 1976), chua
no6i sy thay d6i pH lam anh huéng dén dang nhém hoa tan va mirc do gy doc hai trong dét
(Moore 1974).



C6 3 ky thuat thanh loc nhém trong moi truong dinh dudng: chiéu dai ré tuyét doi, su
phuc hoi sinh trudng cta ré va nhudm mau khi phan tng véi hematoxylin. Nhung ky thuat do
chi€u dai r€ tuyét doi duoc ap dung phd bién nhat (Coronel 1980).

Sau khi c6 duoc chiéu dai tuyét dbi (MRL), ngudi ta con dung phep tinh chiéu dai ré
tuong dbi (RRL) de lam giam bot sy sai biét vé di truyén cua sy sinh truong 1é lta (Coronel
1980). Khai niém vé chiéu dai twong ddi (RRL) duogc xem nhu 1a ty sb cua chiéu dai ré ¢ 2
muirc d6 nhom khac nhau.

Chiéu dai ré ¢ nong do 30 ppm Al
RRL=

Chiéu dai ré & nong d6 0 ppm Al

Hién tugng dau tién cua cay tréng khi bi do doc cua nhom 1a sy kéo dai cta ré bi tc
ché. R& bi thuong ton trong diéu kién ndng d6 nhom cao, biéu hién thong qua cac triéu ching
nhu sau: ngfm, dﬁy, sam mau, don dé gdy, it ddm nhanh, chiéu dai téng s6 ctia ré va thé tich ré
cay giam r0 rét.

) Do doc nhém con co thé anh huong dén sy tang truong cua chdi than, théng qua sy gidi han di chuyén
chat dinh dudng, va nudc do hién tugng hap thu hodc truyén dan qiia kém

5-1. GIONG LUA NUGC SAU CHONG CHIU PO PQC NHOM G PONG BANG
SONG CUU LONG

Hau hét cac ving lua nuéc sau & DPBSCL 1a dat phén, nong do st va nhom cao, gay
ddc hai cho cay lia ¢ giai doan ma trude khi mua ngap, dac biét trong di€u ki€n mua that
thuong (van Breeman 1978, Vo Tong Xuan va ctv 1982).

Cay lua chiu tac dong cta nhiéu yéu td cung mot ltc, chfmg han nhu su thiéu 1an, thira
sat, nhom va céac hop chat c6 chua luu huynh (S) trén dat phén. Cac bi€u hién vé triéu chung
gay ddc nay rat phuc tap, vi sy tdc dong co tinh chat tong hop cua no.

Tinh chéng chiu d6 doc nhém cua cac gidng laa nude sdu phd bién & PBSCL da duoc
phan tich.

, Thi nghiém dugc thyc hién tai IRRI, trong phytotron, nhiét do 29/21°C (ngay/dém),
am do tuong doi 70%. Ham luong nhom cho vao moi truong dinh dudng 1a 0 ppm va 30 ppm
lay tr dung dich IM (AICls, 6H,0)

Sau khi ¢6 dugc chiéu dai tuyét d6i (MRL), ngudi ta con ding phép tinh chiéu dai
twong doi (RRL) dé lam giam bot sy sai biét vé di truyén cua sy sinh truéng ré laa (Coronel
1980).

Ap dung phép thtr chi binh phuong vé sy dong nhét ctia phuong sai (Gomez 1984),
ching t6i xép nhom nhiing gidng c6 tinh chdng chiu d6 doc nhom tir khé, trung binh dén
nhim, so véi gidng dbi khang (bang 1).

Bang 1. Chiéu dai ré tuyét ddi ciia cac gidng khang & ndng do 0 va 30ppm Al trong mdi truong dinh dudng (Buu

1987).
Giong Chiéu dai ré (cm) RRL
Oppm Al 30ppm Al

Leb Mue Nahng 13.7541.65 9.3740.61 0.68
Tau nit (Lua giang) 10.30+1.34 7.04+1.57 0.68
Ba sao 10.05+1.41 4.434£0.97 0.65
Khao Daeng 13.19+1.42 8.44+1.10 0.64
Habiganj Aman 1 13.78+0.95 8.81+0.39 0.64




Nang phudc 12.18+1.72 7.71£1.76 0.63
HTAFR 77022-14-157-6-1 10.83£1.91 6.78+0.38 0.63
Sa quay 10.93+1.47 6.85+1.33 0.63
IR 11185-RRR-88-2 11.36%1.63 7.13£1.09 0.63
Ba chiic 9.300.89 5.78+0.93 0.62
IAC3 (PC khang) 20.36142.41 16.51+2.71 0.81
IR45 (PC nhiém) 14.84+1.3 6.11+1.76 0.41

RRL: chiéu dai r& twong dbi (relative root length)

O bang 1, cac gibng khang c6 gia tri RRL ddng nhét (x*=0,416, p=0.,50). Gidng Leb
Mue Nahng 111 (LMN] 11), Habiganj Amanl, Khao Daeng va Ba sao déu duoc ca hai tiéu
chuan vé chiéu dai tuyét ddi va tuong db6i. Cac gidng ltia ndi Ba sao (Dong Thap Muoi), Nang
Phuéc (Tu giac Long Xuyén) déu thé hién tinh khang d6 doc nhom rat tot. Glong Ba chuc va
Tau nat pho bién & ving Tay Song Hau va Ta Giac Long Xuyén ciing thé hién tinh khang
nhom. Gidng Sa quay thugc nhom lia miia sém - phd bién & An Bién (Kién Giang), trong trén
dat nhiém man va than bun, ciing dugc ghi nhan co tinh khang.

Khao Daeng - gidng lta nuéc sdu gao do cua Thai Lan va giéng lua néi LMN111 -
truée ddy duoc ghi nhan khang nhom rat kha (HilleRisLambers va Sittiyos 1985), ciing thé
hién két qua twong tu trong thi nghiém nay.

Dong lua nuéc sdu trién vong IR11185-RRR-8-2 tir t& hop lai IR2070-414-
39/LMN111 dugc ghi nhan c6 tinh khang giéng nhu LMN111,

39 dong gidng co gia tri RRL 16n hon trung binh mau duoc liét ké & bang 3 va duge
xép nhom theo sy dong nhat vé phuong sai.

Mirc d6 phan tmg dbi v6i ndng do nhom & 30 ppm thé hién rét 15 (x*=14.37).
Khéng ghi nhéan triéu chitng doc hai trén 14 gia.

Céc giéng lta ndi Nang tri, Nang dum nho, Nang dum to (Pong Thap Mudi), Nang
Tay, Nang son (Tt Giac Long Xuyén) c6 phan ung hoi khang.

Gidng pho bién trén ving Tay Song Hau la Tring Chum, Trang Lya ciing ¢6 phan tmng
hoi khang.

Gidng Trang lun, Lia Thudc phd bién trén dat phén bi nhidm man cho thay c¢6 phan
tmg nhiém.

Thuc hién céan trong luong kho bang cach siy mau trong ti dinh 6n 150 °F trong 4
ngdy. Can riéng mau ré lua va mau chdi than (Bang 2)

Nhin chung trong lugng khé cia choi va ré déu c6 xu hudng giam & nong do 30 ppm
Al, nhung két qua khong 16 rang nhu quan sat chiéu dai ré.

Ap dung khai niém vé chiéu dai ré twong déi (RRL) la phwong phap thanh loc nhom
don gian va hiéu qua hon hét. Trong thi nghiém nay, twong quan gitra RRL va chiéu dai re
tuyét d6i (MRL) rat chét ché (hinh 5-1)

r=0,798 ** (n=107)
y=0,039 x + 0,215
_ Hinh 5-2 va 5-3 cho thy, su bién thién cua trong lugng chat kho thudng lon hon
nhiéu so v6i bién thién vé chiéu dai. Do d6 phuong phap do chi€u dai ré d€ quan sat phan ng
chong chiu véi dd doc nhdm cod the cho biet két qua chinh xac hon céan trong luong kho.

Bang 2: Trong lugng kho cia ré va chdi cia cac gidng khang & 2 nong d6 nhom Oppm va
30ppm (Buu 1987).



Giong Trong luong ré (mg/cdy) | Trong lugng choi (mg/cay)
Oppm Al 30ppm Al Oppm Al 30ppm Al
Leb Mue Nahng 22,2 20,2 53,2 48,5
Tau nut (IGa giang) 14,1 16,2 15,1 61,6
Ba sao 223 21,5 53,6 50,9
Khao Daeng 21,6 26,8 63,6 59,8
Habiganj Aman 1 20,9 16,5 55,5 40,8
Nang phudc 17,1 10,2 35,3 26,1
HTAFR 77022-14-157-6-1 13,0 15,3 30,4 38,0
Sa quay 21,6 18,0 65,7 51,5
IR 11185-RRR-88-2 16,4 18,1 38,5 434
Ba chuc 16,8 15,0 52,2 55,1
IAC3 (BC khang) 28,6 27,3 53,2 59,4
IR45 (BC khang) 30,5 17,3 56,7 39,5

Thi nghiém nhu¢m hematoxylin & ré lia ciing khé so sanh va két luan.

Can tiép tuc thanh loc va ghi nhan mic do pho bién cia timg giéng lta trén nhing loai
dat phen khac nhau (Sulfaquepts), ket hop voi su thanh loc do doc sit dé c6 nhitng két luan
tiép theo giup cho sy bé tri co cau gidng hop 1y va xac dinh muc tiéu lai tao pht hop cho timg
vung.

Béng 3a. Danh sach cac dong gidng c6 RRL 16n hon trung binh mau (Btru 1987)

Hang Dong giong RRL ¥’
1 Leb Mue Nahng 111 0.68 0.416
2 Tau nut (Iha giang) 0.68
3 Ba saio 0.65
4 Khao Daeng 0.64
5 Habigan j Aman 1 0.64
6 Naing phaedic 0.63
7 HTAFR 77022-14-157-6-1 0.63
8 Sa quay 0.63
9 IR1185-RRR-88-2 0.63

10 Ba chuic 0.62
11 Nang dum nhé 0.60 3.361
12 Nang dum to 0.60
13 BGD4-7-3PE-1-12 0.60
14 Nang tay 0.60
15 Habiganj Aman 8 0.58
16 FR13A 0.57
17 SPR7411-7-2-1 0.57
18 Cula 0.56
19 Jhora 0.56
20 Tring lua 0.56
21 Nang tay 0.56
22 Nang tri 0.55
23 1R33277-1-507-1-13 0.55
24 IRRS 43/3 0.54
25 BKN 6986-1 0.54
26 IR5853-196-1-1 0.54
27 Baisbish 0.53 4.193
28 HKNPR 76010-108-2-0 0.53
29 SPR 7294-136-2-4-1-0-8-2 0.53
30 IR31086-12-1-3-3-1 0.53
31 Khama 0.53
32 Khao Dawk Mali 105 0.53




33 Tau nit 0.53
34 Huyét rong D10 0.52
35 Nang tay C 0.52
36 Nang sen 0.52
37 IR28932-9-3-3 0.52
38 Trang chum 0.51
39 IR11288-B-B-69-1 0.51
=0.49** £ 0.02
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Hinh 5-1: Twong quan giita chiéu dai tuyét d6i (MRL) va chiéu dai ré twong
doi (Buu 1987)
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Hinh 5-2: Bién thién phiéu dai ré& twong ddi (RRL) va trong lugng khoé cua ré
tuong doi (RRW) ¢ nong do 30ppm Al ctia 2 giong doi chirng (Btiru 1987)
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Hinh 5-3: Bién thién chiéu dai ré tuyét doi (MRL) va Trong lugng r& (DRW) &
nong d6 30ppm Al cua 2 giong doi chung (Buu 1987)

Bang 3b: Két qua thanh loc nhém b gidng lta duge suu tap tur nhiéu qudc gia (Khatiwada va
ctv. 1996), gi4 tri RRL duogc theo tht tu tir cao xudng thap.

Giong Ngudn goc RRL
(trung binh cua 2 14n 1ap lai)
Siyam Kuning Indonesia 1.159
Gudabang Putih « 1.135
Siyam « 1.105
Lemo « 1.088
Khao Deang Thai Lan 1.083
Siyamhalus Indonesia 1.059
Bjm-12 «“ 1.058
Ketan “ 1.056
Seribugangtang « 1.050
Bater Raden Rati “ 1.047
Padi Kanji «“ 1.043
Bjm-13 «“ 1.040
Batang Pane «“ 1.039
Bjm-14 «“ 1.038
Ca Dung do Viét Nam 1.037
Bjm-10 Indonesia 1.035
Padi Jambi ? 1.032
Gablak Cablak «“ 0.956
Barito “ 0.944




Engatek Malaysia 0.930
Bjm-15 Indonesia 0.928
Siyam Kuning Indonesia 0.925
Quisidugo « 0.922
Lua Thudc Viét Nam 0918
Gudabang Kuning Indonesia 0.916
Bjm-17 «“ 0.903
Kutik Putih « 0.902
Kapuas « 0.886
Baiang 6 « 0.886
Pontianak « 0.853
Nang Coi Viét Nam 0.850
Bayar Kuning Indonesia 0.848
Bjm-11 «“ 0.845
Trang Hoa Binh Viét Nam 0.845
Alabio Indonesia 0.807
Khao Seetha Thai Lan 0.807
Gaw Diaw Bow Indonesia 0.801
Khao Taeng Thai Lan 0.800
Lia Thuée Co Viét Nam 0.794
Talang A Indonesia 0.784
Mahakam « 0.783
Galambong « 0.773
Tai Nguyén Viét Nam 0.768
Ketumbar Indonesia 0.742
Thom Rén Viét nam 0.738
Talang B Indonesia 0.729
Puobi Trau Viét Nam 0.701
Ca Dung Phen « 0.700
Gogo Ranceh Indonesia 0.698
Pébc Phung Viét Nam 0.676
Nang Gao « 0.671
Masirit Indonesia 0.670
Kapus « 0.622
Yaca West Africa 0.661
S-1 «“ 0.659
Atanha « 0.623
Nang Co Viét Nam 0.623
Than Néng Do « 0.621
Pokkali India 0.617
Soéc nau Viét Nam 0.587
Silla West Africa 0.573
S-4 «“ 0.450
IRAT104 (chudn 0.828
khang) 0.572
IR 1552 (chuan nhiém)

CV % 12.50
LSD 0,05 0.213

5-2. XAC PINH QTL PIEU KHIEN TINH CHONG CHIU PO POC NHOM

Bay va ctv. (2003) da str dung 171 dong Fe (dong cén giao tai t6 hop = RILs) dugc
chon mot cach ngau nhién tir 312 dong cua té hop lai IR64 / Oryza rufi ipogon (acc. 106424).
Mau gidng lua hoang Oryza rufipogon nay dugc thu thép tir Tram Chim (Ddng Thap Mudi),
noi dugc xac dinh 1a dit phén ning. Cac dong RIL duoc tao ra thong qua phuong phap chon
loc SSD (single seed descent) cho dén Fg tai IRRL



IR64 14 gidng lua indica cho nang suit cao va pham chat gao tdt, phat trién rong khip
& Chau A, nhung rit nhay cam véi d6 doc nhom (Khatiwada va ctv. 1996). Liaa hoang Oryza
rufipogon 1a loai hinh da nién, genome AA gidng nhu bo genome ciia laa trong IR64, ching
moc hoang dai trong viing dam triing, dt phén & Dong Thap Muoi.

B4 me va con lai duoc thanh loc nhém trong dung dich dinh dudng Yoshida (Yoshida
va ctv 1976). Nghiém thirc nhém duge thém vao 1a 0 va 40 ppm Al (tuong dwong 1.48 mM),
nhom hoat dong AP’ tir AIC1;.6H,0 ¢ pH 4. Dung dich dinh dudng dwoc thay mdi ngay, diéu
chinh pH 5. Khay thi nghiém va cay ma duogc giir trong diéu kién phong thi nghiém c6 nhiét
d6 27 +2 °C, véi 12 gid sang 300 PPFD (photo proton flux density)

Thi nghiém dugc bb tri theo kiéu khdi hoan toan ngiu nhién, 4 1an nhic lai.

Chuong trinh MAPMARKER/EXP v.3.0 (Lander va ctv. 1987, Lincoln va ctv. 1992)
duogc sir dung dé phén tich ban d6 lién két gen, v6i ham Kosambi (Kosambi 1944). Chuong
trinh MAPMARKER/QTL version 1.1 duoc sir dung dé xacdinh cac loci anh hudng dén
nhing tinh trang sé lwong muc tiéu trén c& s& phén tich ban d6 cach quing (Paterson va ctv.
1988, Lincoln va ctv. 1992). Str dung LOD score = 2,4 1am ngudng chon loc sy hién dién
QTL trén co s& khoang cach tong sb cua ban d6, va khoang cach trung binh gitra nhiing
marker (Lander va Botstein 1989). Vi ngudng nay, mot QTL co thé duoc phét hién trong
genome voi Xac suét tin cay 0,05 (Paterson va ctv. 1988, Lander va Bostein 1989). Bién thién
kiéu hinh duoc giai thich boi tt ca QTL thong qua mé hinh phwong trinh da tuyén trong
MAPMARKER/QTL. Tuong tac giita nhitng loci trén ban d6 dugc thé hién bang cach sir
dung QTLMapper version 1.0 (Wang va ctv. 1999)

Ba tinh trang muc ti€u dugc xem xét la

e Chiéu dai ré dbi chimg: CRL
e Chiéu dai ré bj stress: SRL
e Chiéu dai ré tuong doi: RRL

Phan tich ANOVA dé phat hién sy khac biét c6 y nghia giita bd me véi con lai dong
can giao tai t6 hop dugc trinh bay & bang 4



Bang 4: Thong sb cua 3 tinh trang dugc ghi nhan trén bd me va 154 dong con lai RIL, 4 lan
lap lai (Bay va ctv. 2003)

Tinh trang Min. Max. Trung binh CV (%) LSDy,;

CRL

IR64 - - 11,30%* - -

O. rufipogon - - 7,10%* - -

RILs 4,48 19,28 9,98** 11,12 2,02
SRL

IR64 - - 2,56%* - -

O. rufipogon - - 5,50%* - -

RILs 1,76 9,83 3,99 16.18 1,18
RRL

IR64 - - 0,20** - -

O. rufipogon - - 0,77%* - -

RILs 0,18 0,88 0,41 18,93 14,30

5-2-1. Piéu tra da hinh trong b6 me

St dung 5 enzyme EcoRI, EcoRV, Dral, HindlII va Xbal dé phan cit han ché genome
ctia bd me. St dung 400 RFLP marker ctia Pai Hoc Cornell va ctia chuong trinh RGP (Nhit)
trong nghién ctru da hinh. Két quia c6 274 probe (65,9%) thé hién da hinh. Mirc d6 da hinh thé
hién tuong tng voi cac enzyme EcoRI (14,0%), EcoRV (12,5%), Dral (19,8%), HindlIll
(27,7%) va Xbal (19,5%)

Trong 168 SSR marker duogc st dung, c6 112 marker (66,7%) thé hién da hinh.

Tac gia xem xét 13 gen tng cir vién didu khién tinh chong chiu d§ doc nhom theo
nguodn so liéu GenBank, trong do c¢6 4 gen (30,8%) duoc tim thay biéu hién da hinh gitra bo
va me

5-2-2. Phdn ly va thiét lgp ban do

Pa hinh dugc xem xét trén co s¢ 238 marker rat rd rang trong bd me, tir ¢ ching
dugc sir dung dé didu tra trén quan thé con lai. Tac gia da thiét 1ap ban dd véi 151 marker loci
va phan tich QTL trong dong con lai can giao tai t6 hop (RIL). Hau hét nhimg marker nay dé
thé hién bang lai don, trir RG788 c6 hai copy. Marker nay dwgc danh dau 1a “suffix A va B”.
Nhitng alen khong rd ngudn goc, khong phai cua b me (hoan toan mét tin hiéu) dugc tim
thdy trong quan thé RIL nay 1a 7,3%. Trudng hop nhu vy duoc xtr 1y nhu trudng hop thiéu
s6 liéu. Phan ly ctia 151 marker trong ban d lién két gen duogc trac nghiém thong qua phép
thir Chi binh phuong. Két qua cho thdy hau hét (122 marker) phan b theo 1y thuyét Mendel
1:1, chiém 80,7% téng s6. Hau hét marker (118 marker) thién 1éch vé IR64, 4 marker 1éch vé
Oryza rufipogon, va 29 loci ¢6 it nhat 50% alen thudc vé Oryza rufipogon. Mic d6 1éch nay
(skewness) trong quan thé RIL [60% nghiéng vé alen IR64, 40% nghiéng vé alen lta hoang]
da gay anh huong dén kha nang thiét 1ap ban d6 marker de novo trén co so s liéu phén ly cta
nhhiing dong RIL (Bay va ctv. 2003)



Bang 5: Nhitng QTL gid dinh trong truong hop 3 tinh trang CRL, SRL va RRL (Bay va ctv.

2003)
Tinh QTL Quiing Nhiém Chiéu Khoiang  Anh  LOD R’
trang thé dai cach hudng (%)
(cM) voi cong [a]
marker
du tién
(cM)
CRL Q4ICri2.1 RG341-RZ397 12 8,9 40  1,8340) 2,8 103
SRL QA4iSr2.1 RG139-RG324 2 11,6 8,0  3,2350) 29 264
QAISr3.1  CDO1395-RG391 3 0,5 0,0 1478(0) 62 18,7
QAISr8.1  RG28-RM233 8 31,0 18,0  1,9150) 3,1 20,8
M0 hinh QTL t6i hao 45.6
RRL QAIRrl.I RG406-RZ252 1 6,5 6,0 0,10000) 24 90
QAIRr3.1  CDO1395-RG391 3 0,6 0,0 0,1167(0) 83 249
QAIRr7.1  RZ629-RG650 7 29,8 18,0  0,126(0) 54 225
QAIRr8.1  RG28-RM223 8 31,0 18,0  0,10400) 2,5 20,8
OAIRr9.1  RM201-WALIL7 9 10,0 80  0,10900) 2,6 99
M5 hinh QTL tbi hao [b] 70,8

(I): IR64, (O): Oryza rufipogon
[a] bién thién kiéu hinh duoc giai thich boi ting QTL riéng biét
[b] bién thién kiéu hinh dugc giai thich boi tit ca QTL

Chién luoc thiét ké mot ban dd lién két gen tir quan thé co tinh chat nghiéng léch nhu
vy (skewness) dd dugc Wang va ctv. (1994) dé xuit. Trudc tién, nhitng marker ndy cung
thudc vé nhom lién két da dugc xac dinh trén co sé ban dd c6 mat do cao vé lién két di truyén
trong cdy lta (Causse va ctv. 1994, Harushima va ctv. 1998, Temnykh va ctv. 2001). Sau do,
ti 16 tai to hop, vi tri thu tu trén nhiém sic thé duoc xac dinh bﬁng Iénh “Three Point” va
“First Order” trong phan mém chuong trinh may tinh, & LOD = 3,0 trén co s¢ sd liéu cua
quan thé RIL. Dbi v6i nhitng marker ma vi tri cia né chua dugc biét rd, chung ta phai ding
phuong phéap phén tich hai diém véi LOD 10-12 dé tim thidy nhom lién két ctia chung. Cau
1énh “Try” duoc sir dung dbi voi nhitng marker khong lién két (unlinked).

Két qua phan tich cho thay, 151 marker loci phén ra thanh 13 nhom lién két (riéng
nhlem thé s6 1 ¢6 hai nhom lién két). Cac nhiém sacthé duoc dinh huéng theo nhanh vai ngan
nam phia trén cda vi tri tam dong (Singh va ctv. 1996). Thir tu ctia marker trén ban dd dugc
xép theo nguyén tic thong nhét ctia Dai Hoc Cornell (Causse va ctv. 1994, Temnykh va ctv.
2001), cua chuong trinh genome cay lta (RGP) tai Nhat (Harushima va ctv. 1998), va ban do
cay lta duoc phat trién tir quan thé O. sativa x O. rufipogon (Xiong va ctv. 1997, Xiao va ctv.
1998).

Tong chiéu dai ban d6 1a 1.755 c¢M, khoang cach trung binh giita hai marker 1a 11,6
cM (hinh 5-4)

Nhiém sdc thé s6 10 ¢6 sé marker thé hién it nhat. Cho du 12 SSR va 20 RFLP dinh vi
trén nhiém thé nay, nhung chi c6 6 marker dugc thiét lap trén ban dd. Su thé hién da hinh kém
trén nhiém thé s6 10 cho thay: & mot vai ving ctia genome giéng laa trong va lua hoang c6
the biéu hién kha pho bién hién twong suy giam (descent), hodc O. rufipogon dong vai tro dan
xudt cta con lai (derivative) tao ra trang thai gan gui vé huyét thong (proximity) cua loai
hoang dai moc ¢ dong rudng ctia néng dan trong lta Chau A (thi du hién tuong laa co)

5-2-3. Ban do QTL



Tac gia xac dinh 9 QTL vai gia tri LOD 2,4 da dugc phéan lap dbi véi 3 tinh trang muc
tiéu (bang 5). Nhimng QTL gia dinh nay dwoc ghi nhan v6i nhidém sic thé ma né dinh vi, gié tri
LOD, phan trim bién thién kiéu hinh duoc giai thich, anh hudng cong (additive effect). S6
QTL diéu khién tinh trang thay ddi tir 1 QTL d6i v6i CRL cho dén 5 QTL dbi voi RRL. Bién
thién kiéu hinh ciing thay d6i tir 9,0% dén 26,4%. Vi tri ciia nhitng QTL duoc xem xét trén
hinh 5-4

Tinh trang chiéu dai r& d6i ching (CRL): chi ¢6 1 QTL, d6 1a Q4ICr12.1, dinh vi trén
nhiém thé sb 12, hai marker ké cin ctia n6 1a RG341 va RZ397, diéu khién tinh trang chiéu
dai ré trong diéu kién khong c6 stress do nhom. QTL nay giai thich 10,3% bién thién kiéu
hinh véi 1 alen (chiéu dai r& dai hon) tir gidng lua IR64. Su gia ting cua chiéu dai ré do alen
nay la 1,83cm

Tinh trang chiéu dai r& bi stress do nhom (SRL): ¢6 3 QTL anh huong, duoc tim thiy
trén nhiém thé s6 2, 3 va 8. o la QAISr2.1 dinh vi trén nhiém thé s6 2, hai marker ké can la
RG139 va RG324, n6 c6 gia tri R* cao nhét (26,4%). Tiép theo sau do la QAISré8.1, hai market
ké can la RG28 va RM223, trén nhidm thé sé 8 (20,8%). Va cudi cung 1a QAISr3.1, hai
marker ké can 1a CDO1395 va RG391, trén nhiém thé s6 3 (18,2%). Nhiing QTL nay dong
gop 45,5% blen thién kiéu hinh. O day Oryza rufipogon c6 nhiing alen uu thé vé tinh trang
chiéu dai ré trong ca 3 QTL nodi trén. Anh hudng allelic thay doi tir 1,46 cm (QalSr3.1) dén
3,24 cm (QalSr2.1)

Tinh trang chiéu dai ré twong d6i (RRL): ¢6 4 QTL anh huong, dugc tim thay trén
nhiém thé s6 1, 3, 7 va 8. Do 1a QAZRrI I dinh vi trén nhidm thé sé 1, hai marker ké can 1a
RG406 va RZZSZ, nd co gia tri R? 1a 9,0%). Ké dén 1a QAIRr3.1, ha1 market ké can 1a
CDO1395 va RG391, trén nhiém thé s6 3 (24,9% cao nhat). Tiép theo sau d6 1a QAIRr7.1,
hai market ké can 12 RZ629 va RG650, trén nhiém thé s6 7 (22,5%). QAIRr8.1, hai market ké
can 1a RG28 va RM233, trén nhiém thé s6 8 (20,8%). Va cudi cing 1a QAIRr9.1, hai marker
ké can 1a RM201 va WALI7, trén nhiém thé s6 9 (9,9%).

~ Tong s6 QTL trong mé hinh gia dinh nhu vy da giai thich dugc 70,8% bién thién
kiéu hinh. Anh hudéng cua alen thay déi tir 10,0% (QAIRr1.1) dén 16,7% (QAIRr3.1) (Bay va
ctv. 2003)

5-2-4. Phdn tich epistasis

Hién tugng epistasis 1a thanh phan quan trong ctia di truyén ddi véi nhitng tinh trang
phtrc tap nhu tinh chng chiu d6 doc nhom. Twong tac gitta QTL va nhitng loci cai bién c6 thé
dugc xem nhu mét dang chinh cua epistasis ddi véi céc tinh trang sb luong (Yu va ctv. 1997).
Phan tich epistasis giita cac loci trén ban dd cua 3 tinh trang chinh duogc thé hién & bang 6,
nhd phan mém QTLMapper version 1.0 (Béay va ctv. 2003)

Bang 6: Phan tich epistasis fiéi v0i nhimng loci cua gen diéu ‘khién tinh trang c}liéu dai ré d6i
chung (CRL), chiéu dai ré bi xtr Iy (SRL), va chi€u dai r¢ twong doi (RRL) trong
quan thé RIL cua to hgp lai IR64 x Oryza rufipogon (Bay va ctv. 2003)

Tinh | Nhiém | Quénggiita2 |Nhiém| Quinggiita2 | A() | A() |AA(j)|LOD
trang sdc thé marker (i) sdc thé marker (j)
CRL 2 |RM233-RM203 5 |RM249-RM164 | 0,03 | 0,18 [1,39%*|2.84
4 |S2486-RZ590 12 |[RM17-RG901 0,43 | 0,29 |1,19%*|3,11
6  |Rali33-RG172 12 |RM17-RG901 0,18 | 0,53 |1,60%*|4,16
7 |RZ509-RM2 9 |Wali7-RZ404 0,18 | 0,32 |1,92%*|3.82
R*(%) 0,00 | 0,00 | 51,21
SRL 3 [S1845-CDO1395| 6 |RG653-RZ828 |1,00%*| 0,10 | 0,39 |5,20
R*(%) 22,84 | 0,00 | 0,00
RRL 1 |RMI-RM283 3 |CDO1395-RG391| 0,030 | 0,112 | 0,033 | 7,73




4 Rali26-RG788B 5 |RM249-RM164 | 0,024 |0,065*%* 0,006 |3,34
9 RM201-Wali7 12 |RG543-RG341 0,029 10,036** 0,060 | 3,35
RX(%) 0,000 | 36,59 | 0,000
Dau * va ** biéu thi mirc 46 y nghia 0,05 va 0,01, theo tht tyr

A(i): anh hudng alellic ¢ site (i)

A(j): anh huong allelic & site (j)

AA(i)): twong tac khong alen giita site (i) va site (j)

R?(%): biéu thi mirc d6 kiéu hinh dugc giai thich ¢ site (i), site (j) va anh hudng epistatic (ij)

Khi xem xét tinh trang chiéu dai ré trong diéu kién c¢6 xir Iy nhom, trén nhidm sic thé
s6 3, quing gitra hai marker S1845-CDO1395 c6 mdt twong tac véi khu vie duge xac dinh
bai RG653-RZ828 (trén nhiém thé sb 6). Anh huong allelic tai site (i) rat c6 ¥ nghia vé thong
ké va duogc giai thich 22,8% kiéu hinh thé hién ra. Tuy nhién, anh huong allelic ¢ site (j) va
anh hudng tuong tac khong alen giira site (i) va site (j) khong biéu thi mirc do y nghia rd rang,
va khong c6 anh huéng dén bién thién kiéu hinh (bang 6). Chiéu dai ré trong diéu kién binh
thuong, chi c6 mot QTL dinh vi trén nhiém thé sd 12 diéu khién trong giéng IR64. Tuy nhién,
bdn cap loci co tinh chat epistatic da dugc ghi nhan véi mic do co ¥ nghia cao. Anh huong
chinh cta nhimg loci nay khong biéu hién bién thién vé kiéu hinh, nhung n6 biéu hién & hién
tuong twong tac khong alen véi nhau, v6i R*=51,2%. Két qua nay ciing dwoc cong bd boi
Zhang va ctv. (2001).

Khi xem xét tinh trang chiéu dai ré twong d6i, tac gia tim thdy 6 khu vyc khac nhau
trén nhidém sic thé (1,3,4,5,9,va 12) biéu thi tuong tac véi nhau. Anh huong allelic ¢ site
(j) dugc ghi nhan rat ¢6 ¥ nghia, véi 36,59% kiéu hinh duoc gii thich bsi QTL. Anh hudng
allelic & site (i) va anh hudng epistatasis khong c6 ¥ nghia théng ké, va R” ciing bang 0 (bang
6). Khu vuc QAIRr3.1 dinh vi trén nhiém thé s6 3 ¢o tuong tac khong alen véi khu vuc RM1-
RM283 trén nhiém thé s6 1, cho du tuong tic nay khong ¢ ¥ nghia vé mit thong ké. Khu vuc
QAIRr9.1 dinh vi trén nhidm thé s6 9 tuong tac voi khu vue RG543-RG341 trén nhiém thé sb
12, cho két qua khong co6 y nghia vé mit théng ké. Trong mot quan thé mapping khac, Wu va
ctv. (2000) da tim thay 3 cap loci tuong tac theo kiéu epistasis, voi bién thién kiéu dugc giai
thich khoang 20% d6i véi tinh trang chiéu dai ré tuong dbi, trong khi két quia nay (IR64 x O.
rufipogon) cho thdy epistasis khong co y nghia (R*=0,00). Phan tich epistasis cho thdy tinh
chdng chiu d6 doc nhom ¢ giai doan cdy ma dugc diéu khién boi uu thé cua hoat dong gen
cong tinh, giéng nhu cay lta mi (Bona va ctv. 1994) va cay bap (Lima va ctv. 1995). Két qua
phan tich QTL va epistasis cho thdy kiéu gen c6 ning suit cao nhu IR64 c6 thé két hop voi
ngudn cho gen chdng chiu d6 doc nhom cua Oryza rufipogon, 1am ting cudng tinh chdng chiu
ctia IR64 thong qua biéu hién kiéu hinh ciia con lai. Trong viéc khai thac chién lugc MAS
(marker-assisted selection), QTL chinh lién két véi CDO1395 dinh vi trén nhiém thé s6 3 ¢o
thé duoc xem nhu ing cur vién dé ap dung viéc chon con lai c6 gen chéng chiu d6 doc nhom
(Bay va ctv. 2003)

Chiéu dai ré trong d6i (RRL) 1a mot thong tin vo ciing quan trong, lién quan truc tiép
dén tinh chéng chiu nhém cua cdy laa. Do d6, QTL diéu khién tinh trang RRL duoc st dung
dé so sanh v6i nhitng tu lidu tham khao c6 lién quan. C6 5 QTL diéu khién tinh trang RRL da
dugc cong bd trong mot quan thé mapping khac. Khu viuc QAIRr.1 (R2=9,0%) dinh vi trén
nhidm thé sé 1, dugc tim thdy twong ty nhu viy ¢ quan thé IR1522 x Azucena (Wu va ctv.
2000), CT9993 x IR62266 (Nguyén va ctv. 2002), OM269 x Chiém bau (Nguyén va ctv.
2001) (Hinh 5-5)

. I§hu vuc QAIRr9.1 dinh vi trén nhiém thé s6 9, dugc tim thr?iy tuong tu nhu vy trén
quan thé IR1552 x Azucena (Wu va ctv. 2000), CT9993 x IR62266 (Nguyén va ctv. 2002)
(Hinh 5-5)

Nhiam xac dinh nhitng QTL chung cho lta va loai mé cbc khac, Bay va ctv. (2003) da
so sanh véi két qua duge cong bo trén lua mi (Riedle va Anderson 1996), trén cady lia mach



den “rye” (Miftahudin va ctv. 2002), cay bap (Sibov va ctv. 1998), va cdy lta mach (barley)
(Tang va ctv. 2000), trén co sé st dung ban do so sanh (Ahn va Tanksley 1993), Gale va
Devos 1998) va trén co so stt dung mot bo “RFLP probe” c6 tinh chat so sanh cia Pai Hoc
Cornell. Phan tich nay cho thay khu vuc QAIRr3.1 ¢ anh hudng kiéu hinh 16n nhat dwoc giai
thich boi QTL (R2 24,9%) trong quan thé IR64 x Oryza rufipogon, va ching c6 anh huong
kha thap (R*=9%) trong quan thé IR1552 x Azucena (Wu va ctv. 2000), dinh vi trén nhiém
thé sd 3, twong dong véi gen dicu khién chdng chiu d6 doc nhom thudc nhom sé 4 cia
Triticeae (hinh 5-6)

5-2-5. Ung dung marker trong chon giong chong chiu va gen vmg cir vién

Nhirng marker phan tir lién két chat ch& véi nhitng QTL s& vo cung hitu ich cho nha
chon gidng trong chién lugc MAS, dé chiing ta c6 thé chon loc ca thé mong mudn & nhing
thé hé dau tién. Nhidm sic thé sd 1 d3 duoc cic nha khoa hoc Nhat thuc hién ky thuét doc
trinh tu (sequencing), voi 418 BAC clone, trong d6 353 clone da dugc doc xong vao thang Tu
nam 2002. Ho sir dung ban dd tong hop (integrated genetic map) va tim ra RG406, mot trong
nhirng marker lién két voi QTL & nhiém thé nay (QAIRr1.1), véi khoang cach di truyén 1a 0,3
cM. Marker nay dugc neo boi BAC clone ky hi¢u la OSJINBa0014KO08f trén contig s6 20
thudc ban do vat 1y cdy laa “Clemson”. Chudi ky tu cia BAC da duoc giri di dé phan tich gen
muc tiéu theo chuong trinh “rice genome” tai Nhat Ban. Khong c6 trinh tu nao lién quan dén
co ché loai trir acid hitu co dugc tim thay trong BAC.

Dbi voi QAIRr9.1, ngudi ta tim thay trong CT9993 1a gidng co tinh chdng chiu d6 doc
nhém manh nhat (Nguyén va ctv. 2000). Mot QTL chu lyc khac diéu khién tinh chong chiu
nhom duoc tim thdy trong CT9993 x IR62266 (R*=28,7%), dinh vi trén nhiém thé sé 8 lién
két v6i hai marker ké can 1a C1121 va M53. Mot trong nhiing QTL chu luc dugc xac dinh
trong nghién ctru clia Bay va ctv. (2003) ciing dugc tim thay trén nhidm thé s 8 (R’=20,8%),
lién két v6i RG28 va RZ650. Theo két qua ban d6 tong hop ciia “Japanese Oryzabase”,
marker C1121 céch khoang véi marker RG333 1a 27,7 cM, va gitta hai marker RG28 véi
RG333 12 21,8 ¢cM. Diéu nay cho thay, nhitng QTL nay dinh vi trén cling mot ving ctia nhiém
sac thé. Nhu vay QTL nay c6 thé dugc xem 1a mot trong hai quan thé c6 nén tang di truyén
khac nhau.

QTL c6 anh huéng 16n nhat 1 QAIRr3.1 (R>=22,9%) trong quan thé IR64 x Oryza
rufipogon, nhung moét QTL c¢6 anh huéng nhé hon (R*=9,0%) trong quan thé IR1552 x
Azucena déu cung dinh vi trén nhiém sic thé s6 3. Xét theo hién tuwong “synteny” trong
chuong mé dau, chiung tuong dong véi chromosome thudc nhoém sé 4 ciia Triticeae (Gale va
Devos 1998). Nhiing cong bd trude d6 khiang dinh ring c6 mot ving genome duoc bao ton
trén vai nhanh dai ctia nhiém thé tuong dong sé 4 diéu khién tinh chdng chiu nhom trong cay
loa mi (A/tpy), trong cy rye (41t3), trong cdy lia mach (4/p) (letahudln va ctv. 2002). Gen
diéu khién tinh chong chiu 6 doc nhém trong lta mi va “rye” lién két kha chat voi marker
BCD1230, va lién két khong chit ché 1am véi CDO1395, nhung riéng cdy lta mach, gen nay
lién két rat chit voi CDO1395. Nhu vy, diéu nay goi ra mot ¥ tuong rang Altzy, Alt3 va Alp
la nhirng gen c6 loci tuong ddng (orthologous loci) vi mirc dd cao cua hién tuong “synteny”
giita nhimg nhiém sic thé 4DL, 4RL, va 4HL. Chung c6 thé cing chia sé mot chirc ning
chung. Mot trong nhitng co ché chdng chiu trong Triticeae 13 co ché loai thai nhém (Al
exclusion) (Kochian 1995). Co ché nay duoc trung gian béi tién trinh phong thich nhém hoat
dong tir acid hitu co (cha yéu 13 malic acid), acid hitu co giit chat A" theo dang “chelate”
trong ving r& va ngin can nhom xam nhdp vao dinh ré la. Minh chimg vé hién tuong sinh 1y
hoc nay da dugc giai thich rat rd rang nhd nhiing loci tvong déng diéu khién tinh trang chong
chiu nhém trong Triticeae.

QTL chi lwc diéu khién tinh chéng chiu nhém dugc ghi nhan trén nhiém sdc thé s6 3
biéu hién sy twong dong véi cac gen diéu khién tinh chéng chiu nhom thudc nhom s 4 cua
Triticeae. Nhung su biéu hién vé& mit sinh 1y thuc vt cua tinh chéng chiu nay rat thiéu trong



cay lua so v6i cac ciy trong nhom Triticeae. Panh gia kiéu hinh nhitng cay bd me cho thay
Oryza rufipogon c6 kha nang chong chiu nhém cao nhat so véi cac giong thudc Oryza sativa.

Bay va ctv. (2003) da co gang tim nhing gen Gmg ctr vién lién quan dén tinh chéng
chiu nhom trén nhiém sic thé s6 3 trén co s s6 liéu sau khi doc trinh tu (sequencing). Trong
160 BAC clone phén lép tur nhiém sac thé s 3, chi c6 53 clone dugc xéac dinh trinh ty chudi
mi. Piéu khong may mén trong nghién ciru nay la: hau hét nhig clone nay dinh vi trén
nhanh vai dai ctua nhlem sdc thé, trong khi gen dleu khién tinh chdng chiu nhom dugc xdac
dinh trén nhanh vai ngin. Tuy nhién, nguoi ta rat can phai thuc hién mot sy két ndi rat tot
giita ban do di truyén va ban d6 vat Iy dé tim hiéu nhiig gen tmg cir vién nhu vay trén nhiém
sdc thé s6 3. Chudi ma di truyén cia ban dd gen cay lua dd dugc cong bd (Goff va ctv. 2002,
Yuva ctv. 2002) la diéu kién vo cung thuan loi.

5-2-6. Tao ra clone ciia nhitng QTL diéu khién tinh chong chiu nhém tir liia hoang

Nhirng QTL duoc xac dinh trong genome cua Oryza rufipogon 1a nhiing tmg ctr vién
day tiém nang dbi v4i viéc phat trién cac dong gan nhu dang gen (NILs) dé cloning céac gen
diéu khién tinh chdng chiu nhém trong cay lta. Nhimg QTL chu luc trén nhiém sic thé s6 3
s& dugc chu ¥ trude tién. Ching giai thich khoang 25% bién thién kiéu hinh va biéu hién
tuong dong véi nhitng gen chdng chiu nhém thudc nhom sb 4 cua Triticeae

QAIRr1.1 trén nhiém sic thé s6 1 c6 anh huong rat thap (9,0%) dbi voi bién thién kiéu
hinh. Tuy nhién, khu vuc cta chung biéu hién mot cach 6 on dinh voi mot QTL da duoc phat
hién tir nhitng cong trinh nghién ctru trude ddy thude 3 quan thé mapping khac.

OAIRr7.1 trén nhiém séc thé sé 7 c6 anh hudng 16n ding hang thir hai (22,5%) dbi voi
bién thién kiéu hinh. Hién né tam thoi 1a QTL duy nhat trong quan thé mapping nay, chua
dugc bao cdo trong cac quan thé trude do.

OAIRr8.1 trén nhiém séc thé sé 8 c6 ¢ anh hudng 16n (20, ,8%) d01 v6i bién thién kiéu
hinh. N6 biéu hién mét QTL trén cing mot khu vyc cua nhiém sic thé trong quan thé
mapping cia CT9993 x IR62266, trong d6, gibng CT9993 dugc xac dinh 13 gidng c6 kha
ning chdng chiu nhom tdt nhét trong Oryza sativa (Nguyén va ctv. 2000)

Tuy nhién, vi cac vung trong genome chura nhitng QTL gia dinh (QAIRr7.1, QAIR¥S.1)
van con rat rong (29,8 va 31,0 cM, thep thir tu), chung ta can phai nghién ctru thém nhiing
marker dé bo sung va lap day khoang trong, nham thoa man muc ti€u cloning chinh xac hon

QAIRr9.1 trén nhiém sac thé s6 9 c6 anh hudng thap (9,9%) d6i vai bién thién kiéu
hinh. Nhung né biéu hién kha 6n dinh trong 3 quan thé mapping khac nhau. No lién két chat
ch€ v&i marker WALI7 (2,0 cM), mét cDNA cia genome cay ltia mi

Phat trién quén thé NIL s& gitip cho cac nha chon giéng danh gia ding dan anh huong
cua cac alen diéu khlen tinh chong chiu nhém cua lba hoang Oryza rufipogon du nhap vao
glong lua trong Céc quan thé hoi giao qui md 16n dan xuat tir quan thé NIL dic biét, ciing co
thé dugc khuyén cao trong thuc hién yéu cau “fine mapping” va “cloning” nhimg QTL muc
tiéu (Bay va ctv. 2003)

Nghién ctru sau hon vé co ché sinh 1y cay trong va cac gen diéu khién tinh chng chiu
nhom trong cay lua s& cho chung ta biét duoc sy tlen hoa va tinh chat da dang cua hién tugng
chdng chiu nhom trong cdy lta va nhitng loai mé cdc khac c¢6 quan hé gan gii.

5-3.  CHON TAO GIONG LUA CHONG CHIU NHOM

Vién Lua PBSCL di tién hanh thu thap mau quin thé lua hoang Oryza rufipogon
trong nam 1989-1991 tai Tram Chim, Déng Thap Muoi, ky hiéu acc.106412, acc.106423,
acc.106424 (Ngan hang gen IRRI), noi duoc xem la dit phén ning. Vién Lua Qudc Té thuc
hién cidp lai gitra IR64 va nhitng quan thé nay. Con lai F, duoc chuyén vé Vién Lia PBSCL
dé thanh loc trong diéu kién dit phén & Trai Hoa An, Phung Hiép, Can Tho.



Ba dong ¢ trién vong da dugc khao nghiém 1a

AS1007 IR64 / Oryza rufipogon (Acc.106412)
AS833 IR64 / Oryza rufipogon (Acc.106424)
AS996 IR64 / Oryza rufipogon (Acc.106412)

Chung déu co thoi gian sinh truong ngan (95-100 ngay), dang cay cai tién, niang suat
cao, chéng chiu rﬁy nau va bénh dao on, chéng chiu dugc doc nhém, thich nghi trén dét phen
& DBSCL, dic biét 1a gibng AS996. Tir 38064 ha nam 2000, giéng AS996 da phat trién gan
100 nghin ha vao nam 2002

Bang 7: Két qua thanh loc nhém (30ppm Al) ¢ giai doan ma

Vit lidu Chiéu dai ré tuong dbi (RRL)
Oryza rufipogon (acc.106412) 1.158
AS996 1.133
OM1490 1.058
OM1314 0.899
Ca dung do6 (chudn chdng chiu) 0.843
IR29 (chuén nhiém) 0.514
LSD0.05 0.230

Bang 8: Khao nghiém ning suat gidng lta vu dong xuan 2000 trén ving dat c6 van dé

Giong Tan Moc Moc Thu Tha |Tan Tru| Vinh | Thi Xa | Chau | Trung
Thanh | Héal | Héa2 | Thua 1 | Thira 2 Hung Thanh | binh

AS996 7.93 7.15 5.40 8.30 7.20 5.98 5.53 6.50 5.60 6.62

OM1870 7.87 7.01 4.25 7.13 6.86 5.89 5.87 6.73 5.23 6.31

OM2401 7.47 6.30 434 7.00 7.53 5.88 5.93 6.26 5.53 6.24

IR64 7.33 6.94 4.68 7.20 6.40 5.69 6.47 5.93 4.80 6.16

CM16-27 | 7.13 6.44 3.88 7.67 7.67 5.88 5.73 6.38 4.63 6.15

OM2031 6.60 7.08 3.89 7.10 6.83 5.57 5.53 6.26 4.47 5.92

T.binh 7.73 6.82 4.41 7.42 7.08 5.82 5.84 6.35 5.04

LSD 0.05 0.435

Béng 9: Phan tich twong tac giita kiéu gen va moi truong (dong xuan 2000, hé thu 2000)

Dong xuén 2000

Giong Trung binh Hé s6 goc SE
AS996 6.48 0,84 0,141
OM1840 6.41 1,13 0,082
IR64 6.30 0,81 0,183
OM2401 6.24 0,89 0,128
CM16-27 6.19 1,19 0,108
OM2031 5.93 1,12 0,113

He thu 2000

Giong Trung binh Hé sb goc SE
OM2401 4.60 1.85 0.238
AS996 4.52 0.71 0.251
OM2395 4.49 1.42 0.409
CM42-94 433 0.68 0.172
OM2031 4.25 1.12 0.235
IR64 4.14 0.22 0.271




Béng 10: Khao nghiém AS996 trén ving dat phu sa ¢6 nudc tudi, dong xuan 2000 (t/ha)

Giong Tén Chau | Chau Phu | Phu Téan Long Thoai Trung

Xuyén Son binh
Pong xuén 2000
OM2031 5.90 7.73 6.33 8.00 7.33 7.05
AS996 8.67 8.25 5.67 8.14 7.73 7.69
OM1870 7.50 7.53 7.00 7.55 7.17 7.35
CM16-27 6.83 7.65 6.50 7.04 7.70 7.14
OM2401 6.51 7.45 6.73 7.68 7.37 7.14
IR64 6.85 8.57 6.33 7.61 7.00 7.27
He thu 2000

Giong An Phu Thoai Long Dien | PhuTan | Cho Moi Trung
Son binh
OM2031 6.70 4.40 5.00 5.80 5.30 5.44
AS996 7.60 5.30 4.90 6.10 5.50 5.88
OM2395 6.70 5.00 4.70 7.06 4.90 5.67
CM42-94 6.30 5.10 5.60 5.90 4.80 5.54
OM2401 6.23 5.30 5.40 5.30 5.00 5.44
IR64 6.80 5.40 4.80 5.80 4.60 5.48

Bang 11: Tuong tac gitra kiéu gen x moi trudng trén ving dat phu sa co nudc tudi

Bong xuin 2000 H¢ thu 2000
Trung | Hé sb gbc SE Trung Hé s6 goc SE
binh binh
AS996 7.06 1.304 0.529 5.90 1.255 0.247
OM2031 7.69 1.555 0.798 5.49 1.043 0.209
OM2395 7.35 0.334 0.169 5.69 1.254 0.370
OM2401 7.14 0.728 0.326 5.47 0.499 0.181
CM42-94 7.15 0.711 0.304 5.55 0.679 0.204
1R64 7.27 1.367 0.365 5.31 1.270 0.055

Gidng AS996 dugc cong nhan gidng qudc gia vao nam 2002, la giéng duogc lai tao
thanh cong theo chién lugc du nhap gen muc tiéu tir lia hoang vao lua trong chong chiu duoc
d6 doc nhom
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Hinh 5-4: Ban dd QTL céc tinh trang chdng chiu nhém vé&i 151 marker loci tir
171 dong RIL cua IR64 x Oryza rufipogon (acc 106424). Tinh trang CRL: chiéu
dai r& d6i ching, SRL: chiéu dai ré trong diéu kién xir Iy nhom, RRL: chiéu dai
ré twong dbi (Bay va ctv. 2003)
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Hinh 5-5: So sanh QTL diéu khién tinh chdng chiu nhoém trén (a) nhiém sic

thé s6 1, va (b) nhiém sic thé s6 9 (Bay va ctv. 2003)
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(Wu va ctv. 2000) 2000) Anderson 1996) va ctv. 2002)

Hinh 5-6: So sanh QTL diéu khién tinh trang chong chiu nhom giira nhiing cay
thudc nhém mé coc (Bay va ctv. 2003)
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Chuwong 6

CO SO DI TRUYEN
TINH CHONG CHIU THIEU LAN

6-1. GIOI THIEU CHUNG

Hién tuong thiéu lan trong dat canh tac rat phd bién trong ving trong lia & Chau A,
nhit 1a dat phén, dat acid & mién Nam Viét Nam. Hién twong thiéu lan do nhiéu nguyén nhan
khac nhau, tiy theo tinh chat ctia dét trong lua: kha nang c¢b dinh lan cua dat, ham luong lan
dé tiéu va lan tong s6 qua thap trong dat. O Chau A, dién tich dat trong lua bi thiéu lan
nghiém trong udc khoang 35 tri¢u ha (Ni va ctv. 1998). Su khac biét cd y nghia gitra cac
gidng lta chong chiu hay khong chdng chiu véi diéu kién thiéu 1an da dugc ghi nhan (IRRI
1971, 1976, Katyal va ctv. 1980, Gunawardena va ctv. 1978, Ikehashi va Ponnamperuma
1978, Senanayake 1984, Fageria va ctv. 1988), mé ra trién vong chon tao giong laa ning suét
cao két hop véi tinh chdng chiu thiéu 1an (phosphorous deficiency). Nhitng gidng laa nhu vay
¢6 thé duoc chia thanh hai dang hinh

e Gibng chdng chiu diéu kién P trong dat cao, nhung kha niang c¢6 dinh P rat 16n
e Giong chong chiu diéu kién P trong dat rat thap, khong c6 hién tugng co dinh

Trong dang hinh thtr hai, bi¢n phap bon thém phan lan c6 tinh kha thi va hi¢u qua hon
hét, nhung ¢ nhimg vong la nudc troi, ngudi ta kho cd thé thuyet phuc ndng dén bon phan
1an cho dén khi ho thdy duoc bon 1an thyc sy mang lai hiéu qua vé ning suét, va chimg minh
cho ho thay dép tng cta phan 1an rat cham va tir tir cho céy lta sir dung, so véi hiéu qua tirc
thi ctia viéc bon phan dam.

Lan 12 mot nguyén t6 vo cing can thiét ddi v6i sinh vat. N6 1a thanh phan quan trong
trong kién trac cua phosphate du'(‘mg, nucleic acid, coenzyme, va phospholipid. La mot thanh
phén ctia nucleic acid, n6 tham gia trong qua trinh phan cat té bao va truyén tin hiéu di truyén
d6i voi nhitng tinh trang. N6 con co chiic ning dy trr nang luong dudi dang adenosine
triphosphate ciing nhu van chuyén niang luong trong sudt qua trinh tong hop duong, tinh bot
va protein. Dudi dang “nicotamide adenine dinucleotide phosphate”, lan dong vai trd van
chuyén ion H" trong chu trinh Krebs va chu trinh phan giai glucose (glycolysis)

Cay trong hip thu lan tir trong dat. T4t ca P trong dét bit ngudn tir microcrystallite
apatite cua d4 me “magmatic” (Chaubey va ctv. 1994)

6-1-1. Dét thiéu 1an

Thong thudng, hién tuong thiéu dinh dudng trong dat di kém theo do pH dat. Ca hai
nhom dat acid va dat kiém déu c6 hién twong thiéu lan. Tinh chét acid cua dat lam gia ting
ham luong nhém, min-gan va sit trong dung dich dat (Ikehashi va Ponnamperuma 1978,
Clark va Brown1974). Lan tac dong v6i Al, Mn, va Fe duéi dang hop chét kho hoa tan. Trong
dét kiém, P dé tiéu tuy thudc vao hoat tinh cia Ca. Phan P dugc bon vao bi gilt lai & mat
ngoai theo co ché hap phu (adsorption) va bi két tia ¢ dang calcium phosphate, néu ching
duy tri & dang nay, ciy khong thé hap thy duogc, dan dan, 1an duoc chuyén doi thanh nhiing
hop chat apatite kho tan.

Su thiéu 1an xay ra kha pho bién trong dat trong lua ¢ Bangladesh, Cambodia, Nhat,
nepal, Philippines, Pong Nam Trung Quoc, Sri Lanka, Pai Loan, Thai Lan va Viét Nam
(Ikehashi va Ponnamperuma 1978)

6-1-2. Hién twong thiéu lan trén cay lia

P 12 mot nguyén t6 di chuyén trong cdy noi chung. Xét trén goc do dinh dudng, 1an di
chuyén tur 14 gia sang 14 non. Hién tuwong dau tién dugc ghi nhén trén 14 gia, biéu thi mau xanh



dam. Trong subt thoi gian bi stress do thiéu 1an, sic t6 do trén 14 lua cling co thé xuét hién,
cho két qua pha tron gitta hai mau xanh do. Cay giam cuong luc va nang suat. Re cdy tré nén
moc dai ra, manh khanh, d6i khi ¢ dang sgi mong nhu chi.

Trong truong hop cdy lua, hién tugng thiéu 1an biéu hién & giai doan rat som, cay thap
lin, can lai, dé chdi kém. La laa tré nén ngan, hep chiéu ngang, moc thang va c6 mau xanh
dam. Boi vi P di chuyén, nén 14 laa non van con thé hién sy khoe manh binh thuong so véi 1a
gia, ¢ thé 14 gia da chuyén sang mau nau va chét.

6-1-3. Biéu hién ciia giong lia chdng chiu thiéu lin

Mot gidng lta dugc goi la chéng chiu véi stress do thiéu P khi gidng éy san xuét ra
mot khoi luong chat kho nhiéu hon giéng nhiém khi ching dugc trong trong diéu kién thleu
lan (Chaubey va ctv.1994), va ching san sinh ra hrong chat kho twong duong voi céac glong
nhiém khi duoc cung cap lan t61 hao. Uu diém cua gidng chéng chiu nhu vay 1a chung c6 the
duy tri kha 6 6n dinh & ca hai diéu kién c6 1an binh thuong, hoac 1an duogc cung cap véi mot
luwong it cho cay (Gerloff 1987).

Mot giéng cay tr(‘Sng vira chju duoc diéu kién dat nghéo lan, vira chiu dugc diéu kién
bon lan thap hay bon binh thuong dugc dinh nghia 1a giong khong dap tng véi P (P-non
responsive genotype) (Gerloff 1987)

Nguoi ta chua thé dinh tinh mot cach chinh xéc nhitng thudc tinh cta sy kién “ muc
d6 hiéu qua cua lan d6i voi cay trong” (P-efficiency). Khai niém P-efficiency 1a mot y tuong
duoc nhiéu nha khoa hoc dé cap. Do do, co nhiéu dinh nghia khac nhau ctia cac nha nghién
ctru dbi voi khai niém nay.

e Clark va Brown (1974 a) cho rang “hi¢u quia ddp wng cia P’ 1a kha nang cua cay
trong & mot mac do P cho phép dé tich luy ham lugng P cao hon.

e Koyama va ctv. (1973) cho rang: mot giong biéu hién tinh chong chiu lan phai c6 nang
lugng dinh dudng cao hon dbi v0i P trong dat so voi giéng nhiém.

e Gibng chdng chiu thiéu l1an 14 gidng co6 s6 lugng chat khd dugc san sinh ra trén don vi

ham lugng P duogc hip thu béi cdy trong (Chaubey va ctv. 1994)

Tuy nhién, nhitng dinh nghia nay trén déu thong nhat: chi s6 thu hoach (HI = harvest
index) 1a thudc tinh quan trong cua “hiéu quia dap wng cia P’

e Fox (1978) cho réng “ hi¢u qua dap ung cua P” la s6 lugng chat kho c6 thé thu hoach
duogc trén mét don vi thoi glan trong dicu kién cay dugc trong trong dat thiéu lan

e Clark (1976) cho rang cay co hiu qua dap tmg voi P cao phat trién t6t hon, san sinh
nhiéu chét khé hon, biéu hién hién twong thiéu 1an it hon so véi cay c6 hiéu qua dap
g vai P thap, khi ching dugc trdng so sanh trong diéu kién dét thiéu lan

e Vai tac gia khac dinh nghia vé “hiéu qiia déap irng ciia P” nhu 1a nhimg gia tri do
luong cua trong lugng chét kho trén don vi lan duoc sir dung, va trén don vi lan hép
thu (Chaubey va ctv. 1994)

e Blair va Cordero (1978) cho ring mot cdy ¢O “hiéu qua ddp vng voi P” khi nd biéu
hién kha ning hap thu P cao trén don vi chiéu dai ré, hodc trén don vi dién tich

Nhiing Kkét qua nghién ctru vé sinh mdi hoc dugce thue hién ddi véi céc loai hoang dai
cho thay kha ning hap thu P trén mot don vi chiéu dai ré hay trén mot don vi dién tich va viée
sir dung P bén trong cdy, khong c6 thé dugc xem nhu chirc ning thich nghi ciia cy trong diéu
kién bi stress do thiéu lan (Chapin 1980)

Do d6, mirc do thich nghi ciia cac thong sd nay duge xem nhu nhimng tiéu chuan co
tinh chat phan 1ap giong chdng chiu va gidng nhiém, van con 1a cau hoi 1on chua co giai dap.
Mot trong nhiing tiéu chudn phai lya chon dé danh gia “hiéu qiia dép g véi P c6 thé 1a su
tich lity P trén don vi trong luong chét kho dugc tich lity trén mot don vi thoi gian (Chesholm
va Blair 1988b)



Téc do ting truong cham 1am giam stress c¢6 tinh c_hét bién dudng cua cay trong trong
dicu kién dat thiéu 1an, 1a mot tién trinh rat co6 hi€u qua dé chon Igc cay co hiéu qua dap ung
v6i P cao (Chapin 1980).

Chesholm va Blair (1988a) cho rang toc d¢ ting truong twong ddi va sy phan bd chat
kho dén ré va chdi than co thé duoc sir dung lam tiéu chuén chon loc cay chéng chiu va cay
nhidm véi stress do thiéu lan tét hon so véi phuong phép thu hoach trong lwong chat kho &
giai doan cudi cung

Trong céy lua, nhit 1a cdy lua dang hinh cai tién, ning suét cao, sy thiéu lan thé hién
céc yéu t han ché rat nghiém trong cho su tang truong (Gunawardena va Wijeratne 1978). So
sanh véi cac loai cdy trong khéc, ciy Ita co sirc chong chiu thiéu lan tot hon hét (Chaubey va
ctv. 1994)

Gibng lua chéng chiu thiéu l4n s& tao ra kha ning hép thu lan cao hon gidng nhiém
(Koyama 1973). Gidng lua c6 hiéu qua dap ing vo1 P ¢6 xu hudng hap thu mét luong 16n P
va st dung né mot cach co6 hi€u qua trong di€u kién trong ching & dat nghéo lan (Katyal
1984)

Tinh chéng chiu su thiéu 1an cua giéng lua duoc do luong bang gia tri: s6 choi / cay,
nang sudt (Gunawardena 1979). Trong lugng kho cua chéi la tinh trang rat nhay cam voi hién
tuong thi€u lan (Fageria va ctv. 1988), ké dén la trong lugng kho cua re€, s6 choi.

6-2. KY THUAT THANH LQC
K thuat thanh loc gidng lta chdng chiu stress do thiéu lan dugc IRRI dé xuét:

Bén hat thoc néy mam duoc chon tur mdi giéng lua duoc dat trén mot tam ludi nylon,
¢6 khung 1a tdm xdp tring, giup cay noi trong dung dich dinh dudng Yoshida c6 chtra 0,5 mg
/1it P dat trong thau nhya c6 the tich 5 lit (Ponnamperuma 1977). Mot nghiém thirc khac voi 4
hat nay mam / gidng dugc trong trong moi trudng dinh dudng ddi chimg véi 10 mg /1 P.

Gibng lta IR26 duoc xem nhu glong d6i chimg chdng chiu (T) va IR36 1a dbi ching
nhiém (S). Sau mdi loat bao gdm 50 giong thanh loc 1a xen giita boi gidng dbi chimg T va S.
Piéu chinh d6 pH ctia mdi truong dinh dudng hang ngay ¢ pH 6,0, va dung dich dinh dudng
dugc thay mdi tudn mot lan

Bdn tuin sau khi gieo, hiéu qua dap Gmg voi P cua mdi gidng lua dugc quan sat va cho
diém theo phan trim s choi twong ddi (relative tiller % = RT %)

S6 choi trong dung dich chira 0,5 ppm P
RT% = R x 100
S6 choi trong dung dich chtra 10,0 ppm P

RT% dugc chuyén doi thanh thang diém chuan trong hé thong danh gi4 (SES) cua Vién Lua
Quoc Té

RT% Thang diém SES  Higu qiia ddp trng véi P
80-100 1 Cao
60- 79 3 Hi¢u qua
40- 59 5 Trung binh
20- 39 7 Khoéng hiéu qua
0- 19 9 Rét khong hiéu qua

Trong diéu kién déng rudng, IRRI dé nghi phuong phap thi nghiém trén rudéng nong
dan. Phén tich P tong sb, P d& tiéu trudc va sau khi ngap nudce. Hai 16 ¢6 bon lan va khong
bon lan déu duge cay, xdi, danh bun, va san mit rudng glong nhau. Bon 50-25-20 kg NPK /
ha cho 16 d6i chimg va 50-0-20 kg NPK / ha cho 16 xur Iy thiéu lan. Céc gidng lua dugc cay
thanh hang dai 5m, khoang cach cdy 20x20 cm. Gidng chuan nhiém duoc trong sau 20 dong,



va gidng chuan chéng chiu dugc trong ngau nhién trong cac gidng tric nghiém. Vao lac 4-8
tuan sau khi céy, nguoi ta tién hanh do dém sb choi / cdy. Vao luc lua chin, chon 20 khom lua
/ gibng & hang giita dé thu hoach, roi ghi nhan ning sut.

Hoat dong cua acid phosphatase (APA) dugc xét nghiém bang cach s dung p-
nitrophenyl-phosphate 1am hoat chat & pH 4,0 (Clark 1976)

Xac dinh ham luong lan trong chdi va ré lga tinh bang mg / cdy va xac dinh hiéu qua
st dung P ¢ chéi (SPUE), ¢ re (RPUE) trén mot don vi 1an dugc hap thu (Ni va ctv. 1996)

6-3. CO CHE CHONG CHIU THIEU LAN

~ Tinh trang chdng chiu stress do thiéu lan cua cay lta c6 thé duoc xem xét trén hai co
ché khac nhau (Ni va ctv. 1998): (1) hiéu irng bén trong (internal efficiency), va (2) hi€u ung
bén ngoai (external efficiency).

e Hiéu tmg bén trong biéu thi yéu cau lan cua ciy ¢ muc do thap
e Hicu tng bén ngoai la kha nang bat gitt, hap thu lan khong dé ti€u trong dat

Co ché higu g bén trong co6 thé dugc nghién ciru thong qua phuwong phap thanh loc
trong dung dich Yoshida nhu mo ta ¢ trén véi 2 nghiém thuc P=0,5 mg /1 va P =10 mg/l

Ni va ctv. (1996) da thu hién mét thi nghiém dé gidi thich co ché nay nhu nhau:

Chon 6 cdy ma non / mdi giéng laa xir 1y & 2 nghiém thirc du 1an (10ppm) va thiéu lan
(0,5ppm) trong dung dich dinh dudng Yoshida. Lay mau vao lic 2 tuan, 4 tudn sau khi nudi
cay. Phan tich ham luong lan trong chdi (SPC) va trong ré& (RPC), phan tich hiéu qua sir dung
P trén tong luong chat kho & choi (SPUE: shoot-P use efficiency) va ré (RPUE: root-P use
efficiency), tinh bang mg ham lugng 1an hap thu. Bién thién kiéu gen dbi véi tinh trang chdng
chiu thiéu 1an duoc dinh nghia 1a hi¢u so gilta hai gia tri thu dugc trong hai diéu kién du lan
va thiéu 1an (Gouley va ctv. 1993)

Bang 1: So sanh gid tri trung binh SPC, RPC (mg / cdy) va SPUE, RPUE (g/mg) trong hai
nghiém thirc xir Iy du lan va thiéu lan, vao lac 2 tuan sau khi nudi cy (Ni va ctv.

1996)

Gidng 0,5 ppm P 10 ppm P Giam

SPC RPC SPC RPC SPC RPC
Tesanai 2 0,35a 0,13a 1,60a 0,28a 1,25a 0,15a
IR55178 0,29b 0,09b 1,54a 0,28a 1,25a 0,19a
IR20 0,19¢ 0,06¢ 0,89b 0,21b 0,70b 0,15a
pp2462-11 0,36a 0,13a 2,06¢ 0,32a 1,70¢c 0,19a
IR31406 0,16¢ 0,09b 1,82d 0,41c 1,66¢ 0,25b
Gidng 0,5 ppm P 10 ppm P Tang

SPUE RPUE SPUE RPUE SPUE RPUE

Tesanai 2 0,33a 0,36a 0,11a 0,11a 0,22ab 0,25a
IR55178 0,37a 0,44b 0,12a 0,10a 0,25ab 0,34b
IR20 0,29b 0,48b 0,10a 0,09a 0,19a 0,39b
pp2462-11 0,37a 0,34a 0,10a 0,10a 0,27b 0,24a
IR31406 0,36a 0,33a 0,12a 0,09a 0,24ab 0,24a

Nhimng s6 theo sau cung mot chit khong khac biét c6 ¥ nghia ¢ mirc d6 0,01 (DMRT)

Bién thién kiéu gen c6 ¥ nghia d6i voi SPC, RPC, véi su giam gia tri gitra 2 nghiém
thirc quan sat 10ppm P va 0,5ppm P. Glong IR20 thé hién tinh chdng chiu cao di voi stress
do thiéu P, chénh 1éch gia tri trung binh thap nhat ¢ chdi va ré (bang 1), trong khi d6 IR31406
dugc xem 1a gidng nhay cam nhat véi stress



Bién thién kiéu gen cia SPUE va RPUE c6 y nghia & nghiém thirc 0,5ppm P, nhung
khong ¢ y nghia & nghiém thie 10ppm P. Khac biét gia tri ting 1én ciia SPUE va RPUE rit
¢6 ¥ nghia trong khi giam ham luong 1an tir 10ppm xudng 0,5ppm (bang 1). IR20 thé hién su
khac biét rd nhat doi véi gia tri SPUE

Bang 2: Hoat dong cua acid phospatase & ré (RAPA) va hoat déng acid phosphatase tiét ra
bén ngoai (EAPA) tinh bang pmol PNP/g trong luong re tuoi / gid, trong diéu kién
thiéu 1an va du 1an, giai doan 2 va 4 tuan sau khi nudi cdy trong méi truong (Ni va

ctv. 1996)
Giong 0,5ppm P 10ppm P P-stress kich hoat
RAPA | EAPA RAPA | EAPA | Psi-RAPA | Psi-EAPA

(2 tuan sau khi trong)

Tesanai 2 172,94a 29,73a 121,71a 12,57ac 51,23a 17,16a

IR55178 98,26b 27,37c 68,97b 13,22ab 29,29b 14,15b

IR20 141,26¢ 37,93b 116,68a 15,23b 24,58¢c 22,02¢

pp2462-11 183,32a 25,37¢ 129,90a 13,35ab 53,42d 12,02d

1IR31406 80,84c 19,75d 96,00b 10,66¢ -15,16e 9,09
(4 tuan sau khi trong)

Tesanai 2 179,16a 26,55a 158,10a 15,81a 21,06a 10,74a

IR55178 200,48b 33,13b 175,26b 21,75b 25,22b 11,38a

IR20 147,81c 30,14c 144,55¢ 19,07¢ 3,26¢ 11,07a

pp2462-11 176,77a 22,65d 155,16a 14,90d 18,61d 7,75b

1R31406 117,55d 21,29d 107,87d 13,62d 9,68¢ 7,67b

Nhimng s6 theo sau cung mot chit khong khac biét c6 ¥ nghia & mirc d6 0,01 (DMRT)
Psi: viét tt tir chit “P-stress induced”

Hoat dong cua men acid phosphatase trong ré (RAPA: root-acid phosphatase
acitivities) va acid phosphatase tiét ra bén ngoai (EAPA: excreted acid phosphatase
acitivities) duoc xac dinh. Sau d6, nguoi ta wéc doan gia tri P-stress kich hoat RAPA va
EAPA bang céch tinh hiéu s chénh léch giita RAPA va EAPA trong 2 nghiém thtrc d 1an va
thiéu 1an. Khi thiéu lan, giéng lta bi kich hoat san sinh ra men acid phosphatase & 1& va bén
ngaoi vung ré. Bién thién kiéu gen ddi voi gia tri RAPA va EAPA rat co ¥ nghia ¢ mirc do
0,01 (bang 2) Gia tri Psi-RAPA khong 6 6n dinh gitra cac glong so voi gid tri Psi-EAPA. Sau 2
tuan, gia tri Psi-RAPA cua glong pp2462-11 cao nhat, va gia tri Psi-EAPA ctia IR20 cao nhit,
sau do6 1a gidng Tesanai-2. Bién thién kiéu gen cia gid tri Psi-EAPA giam theo thoi gian sinh
trudng cua céy (bang 2). Hayashi va Takijima (1953) quan sat hoat dong phosphatase ngoai
bao ¢ ré lua trong di€u ki¢n thiéu 1an s€ gia tang gap 2-fold so voi ré lua moc trong di€u ki¢n
binh thuong. Nhimg nghién ctru trude day da ghi nhan ré cy lta 12 ngay tudi co hoat dong
phosphatase cao gap 5 lan trong dat thiéu 1an so véi cdy lua binh thuong, va sau d6 hoat dong
nay giam xudng sau 20 ngay tudi (Hirata va ctv. 1982)

Psi thay dbi theo ham luwong lan & trong ré va trong chéi. Sau hai tuan, Psi-EAPA
tuong quan chit voi sy giam SPC, va sau 4 tuan Psi-EAPA tuong quan chat voi sy giam RPC
(Ni va ctv. 1996). Tuong quan am ciing dugc ghi nhan gitta sy gidm SPC va sy tang RPUE,
gitra su gidm SPC va sy giam RPC.

Gidng lta chong chiu thiéu lan duogc danh gia trén co so mirc do suy giam ham lugng
lan tich liy va muc d6 gia ting hiéu qua sir dung P trong diéu lién ham luong P thip & dung
dich dinh dudng

Co ché tranh né stress do thiéu lan cua ciy trong dugc thé hién bang cach diéu tiét sy
ting truong cham lai trong dat nghéo lan, thi du nhu cac loai thudc Agrostis, Eucalyptus,
Carex, v.v.. (Chaubey va ctv. 1994)

6-3. DI TRUYEN TiNH CHONG CHIU THIEU LAN



~ Nguoi ta da ¢ gang tim hiéu nhing tinh trang di truyén c6 lién quan dén hién tuong
chong chiu’ su thiéu lan, thQng qua t’inh trang hinh thai hoc, sinh ly hoc, sinh hoa hoc trong
qua trinh hap thu khoang chat, co ché hap thu

Tinh trang hinh thai hoc ¢ lién quan 1a chiéu dai ré, dudng kinh ré, 16ng hut, nhung
chung thuong the hién vai gia tri bién thién cao do anh huéng manh mé cia méi trudng chua
kiém soat dugc trong thi nghiém

~ Tinh trang hﬁp thu P trong d4t va tinh trang sir dung P duoc hip thu & trong cay 1a hai
yéu to khong lién ket vai nhau

) Nhiing giéng lua IR8, IR20, IR36, IR64, Mahsuri, TCNJ1, H4, Bg90-2 dugc danh gia
1a gidng c6 hiéu qua dap ung vdi P cao, va ching c6 mirc thich nghi rong, nén duge xem nhu
vat liéu cho nghién cutru di truyén va tao giong moi

Thuén loi cua ky thuét sinh hoc phén tir da gitip cho cac nha nghién ctru c6 thé thyc
hién ban d6 di truyen dé dang hon, nhat 1a dbi v6i tinh trang s6 lugng nhu thé nay. Majumder
va ctv. (1989) dé xuat gia thuyét rang tinh trang chéng chiu thiéu 1an cua cay lua 1a mot tinh
trang di truyén so luong véi anh huong rat manh mé vé uu thé lai. Trong khi do, két qua
nghién ctru cua Chaubey va ctv. (1994) cho nhiing nhan xét khac hon

QTL diéu khién tinh chéng chiu thiéu 1an dd duoc thyc hién trén quén thé con lai cta
Nipponbare x Kasalath (japonica x indica) (Wissuwa va ctv. 1998). Tinh chdng chiu nay biéu
hién thong qua su khac biét gitra cac kiéu gen vé mirc do hap thu P (P-uptake) va murc do hiéu
qua su dung P bén trong. Mot QTL diéu khlen tinh trang “P-uptake” duogc tim thdy trén ban
d6 ¢ vai nhiém dai thudc nhiém sic thé s6 12, quang 13,2 cM, lién két voi marker ke can
C443-G2140. Vi tri xac dinh ¢ 54,5 cM, va cach marker C443 mot khoang céach di truyen co
gia tri 3,0 cM. Nhiing QTL thu yéu dugc tim thay trén nhidm sic thé sb 2, 6 va 10 (Wissuwa
va ctv. 2002).

Cong trinh dau tién cua Ni va ctv. (1998) vé su ¢6 mit cua moét QTL chu lyc diéu
khién tinh chong chiu thiéu 1an d2 dugc cong bo trén nhiém sac thé s6 12. N6 duong nhu chua
r0 rang vé anh huong ciia QTL d6i voi mirc d9 hap thu P hodc hiéu qua st dung P.

Mot nghién ciru sau hon trén quéan thé dong gan nhu dang gen (NIL) dwoc phat trién
bai ba 1an hdi giao v6i Nipponbare. Dong NIL nay ¢ tén 1a “NIL-C443” véi 91% nén tang di
truyén ctia Nipponbare, nhung mang trong né mot doan Kasalath 50-cM trén nhiém sic thé sd
12, thé hién cap marker thudc quang C443-G2140, noi dinh vi cia mot QTL gia dinh diéu
khién tinh chéng chiu thiéu 1an. Anh hudng cia QTL chua lyc nay mot lan nita x4c dinh ca
trong hai diéu kién thi nghiém: dong rudng va trong chau (Wissuwa va Ae 2001a, 2001b).
trong diéu kién trong lua trén dt thiéu lan, dong NIL-C443 c6 kha nang hap thu P gap 3 lan
so voi Nipponbare. Trong khi d6, ca hai khong biéu hién sy khac biét gi khi trong chiing trong
dat c6 da 1an. Anh huong ctia QTL C443 rat chuyén biét dbi véi hién twong thiéu lan.

D6i véi yéu cau phat trién chién luoc MAS (chon gidng nhd marker phén tir), hay yéu
cau “map-based cloning”, vi tri ctia mdt QTL can dugc bict ro voi mirc do tin cdy va chinh
xac cao (Paterson va ctv. 1990, Yano va Sasaki 1997, Yano va ctv. 2000)

Hién nay, QTL C443 duoc thuc hién ban dd v&i mot quang 13,2 cM, va viéc xac dinh
QTL C443 di dya trén co sé mot dong NIL c6 chira “50-cM Kasalath segment”. Diéu nay
chua du cho yéu cau thuc hién MAS, boi vi mot quang 13 ¢cM co thé con chira nhidu gen
khong mong mudn khac xen vao, nhét 1a di voi giong Kasalath, donor cia QTL C443, mot
gidng lua ban dia co ddc tinh néng hoc tong quat rat kém.

Hon nita, c¢6 thé mot QTL dugc hinh thanh trén ban d6 c6 quing gia dinh ‘qua rong
nhu vy tuong tng véi mot “cluster” ctia nhirg gen, mdi gen c¢6 anh hudng twong déi nho.

Quén thé “mapping” dugc phat trién bang phuong phap h01 giao hoan toan phu hop
v6i yéu cau thanh 1ap ban do QTL (Yano 2001) vi hau hét cac yéu té di truyén khong lién
quan dén QTL nay trong quan thé phéan ly qua lau



6-3-1. Lap ban d6 QTL bang AFLP

Quin thé cn giao ti 0 hop (RIL) Fy cuia cdp lai IR20 x IR55178-3B-9-3 bao gbm
285 dong da dugc str dung trong nghién ctru (Ni va ctv. 1998). IR20 dugc xem 1a giong cho
gen chong chiu.

Phan tich AFLP theo phuong phap cua Vos va ctv. (1995). ca hai hé thong Pst/Msel
va EcoRI/Msel déu dugc st dung dé phat sinh ra nhitng marker da hinh AFLP, vo1 58 cap
primer. Mot bd AFLP marker trén ban dd cta quan thé don boi kép IR64/Azucena va quan thé
RIL cua IR74/FR13A di dugc st dung nhu nhimg marker c6 tinh chit neo ddi voi mbi nhom
lién két gen. tit ca nhimg AFLP marker duoc tim thay trén 12 nhom lién két gen & LOD > 3,
trong phan tich MAPMARKER (Lander va ctv. 1987). Khoang cach trén ban d6 di truyén
(cM) duoc tinh dya theo ham Kosambi (Kosambi 1944)

Diéu tra DNA trén b6 me cho thiy: c6 26 RFLP marker da hinh. Nhu vy 26 RFLP
marker nay va 30 AFLP da duoc dung nhu nhiing “anchor” (neo) dé hinh thanh ban dd di
truyén (N1 va ctv. 1998), voi tong SO chiéu dai la 1371,8 cM, trung binh cua quéng la 7,62
cM, véi gia tri nho nhét trén nhiém sac thé s6 4 (2,07 cM), va gia tri 16n nhat trén nhlem sic
thé s6 3 (11,49 cM). C6 7 doan con tréng >30cM, va 2 doan >50cM trén nhiém thé s6 1 va 2
(hinh 6-1).

Bang 3: QTL diéu khién céc tinh trang c6 lién quan dén hién twong chéng chiu thiéu lan:
RTA: kha ning d¢ nhanh twong di, RSDW: trong luong khé twong ddi cua choi,
RRDW: trong luong khé twong dbi cua ré, theo phuong phap phéan tich SMA (single-
marker analysis) (Ni va ctv. 1998)

Tinh QTL |Quang gita2| NST | LOD | Marker |Trung binh alen| Pe R’

trang marker IR20 |IR55178 (%)

RTA 1 |E4/M1-8- 1 2,42 |E4/M1-8 | 93,1 73,7 27,0 9,9
E4/M3-8-

2 |E3/M8-3- 6 7,82 |E3/M8-3 | 65,2 | 99,6 | -34,4 | 33,6

E1/M7-7- E5/M4-3 | 688 | 99.8 | -31,0 | 27.5

E1/M7-7 | 71,0 | 98,8 | -27,8 | 23,1

3 |RGY9-RG241 12 16,51 |RG9 104,6 | 61,7 42,9 | 54,0

PI/M7-7 {100,8| 64,5 36,3 | 37,7
RG241 102,1| 66,9 35,2 | 35,6
E1/M5-7 | 97,5 | 64,5 33,0 | 31,7
E3/M6-4 | 96,6 | 67,2 294 | 254

RSDW | 1| |E4/MI-8- 1 | 2,66 |E4/M1-8 | 683 | 54,1 | 143 | 10,8
-E4/M3-8

2 |E3/M8-3- 6 | 7,90 |E3/M8-3 | 484 | 70,7 |-22,4 | 34,0

-E1/M7-7 E5/M4-3 | 504 | 71,5 | 21,1 | 30,7

EIM7-7 | 52,7 | 70,8 | -18,1 | 22,7
3 |EUM7-7-75-| 9 | 247 |EUM7-5 | 68,6 | 52,5 | 16,1 | 14,9

RG451

4 |RG9-RG241 | 12 | 16,98 |RGY 76,7 | 454 | 31,3 | 60,8

RG241 | 743 | 492 | 25,1 | 404

PI/M7-7 | 72,8 | 48,9 | 23,9 | 357

E3/M6-4 | 70,6 | 49,8 | 20,8 | 28,0

EI/M5-7 | 693 | 50,6 | 18,7 | 23,3

RRDW | 1| |E4/MI-$- 1 | 242 [E4/M1-8 [1262] 1049 | 21,3 | 8,9
~E4/M3-8

2 |E4/M8-3~ 6 | 580 |E3/MS8-3 | 97,9 | 1302 |-32,3 | 25,2

~E1/M7-7 E5/M4-3 (1004 | 132,1 | -31,7 | 23,4

EI/M7-7 [1032| 131,6 | -28,4 | 18,9

3 |RG9~RG241| 12 | 12,05 |RG9 139,9| 92,9 | 47,0 | 442

RG241 138,9] 96,8 42,1 | 374




E3/M6-4 [131,8] 98,7 | 33,1 | 242
PIM7-7 [131,1| 99,3 | 81,8 | 24,6
EI/MS-7 |128,6] 101,5 | 27.1 | 168

NST: nhiém sac thé, Pe: anh huong kiéu hinh, R*: phan trim bién thién kiéu hinh dugc giai thich boi QTL
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Gen chu lyc diéu khién tinh chong chiu thiéu 1an dugc ky hiéu 1a PHO. Gen nay duoc
phat hién nho AFLP marker: P1/M7-7 va E1/M5-7, va RFLP marker RG9 — RG241 trén
nhiém sic thé s6 12 (hinh 6-1) (Ni va ctv. 1998). QTL diéu khién tinh trang kha ning dé
nhanh giai thich dugc 54% bién thién kiéu hinh, tuong ty, QTL diéu khién tinh trang trong
lwong kho ciia chdi: 60,8% va QTL diéu khién tinh trang trong lugng kho cua ré: 44,2% (bang
3).

QTL duogc ph{it hién trén nhiém sic thé s6 6 & marker loci E3/M8-3 va E1/M7-7 giai
thich dugc 33,6% bién thién kiéu hinh cua tinh trang kha nang d¢ nhanh, 34% trong luong
kho cuia choi, 25,2% trong lugng kho cua ré (hinh 6-1, bang 3)

QTL dugc phat hién trén nhiém sic thé s6 1 & marker loci E4/M1-8 va E4/M3-8 giai
thich duoc 9,9% bién thién ki€u hinh cua tinh trang kha nang d¢ nhanh, 10,8% trong luong
kho cuia choi, 8,9% trong lugng kho cua ré

Chi ¢6 mét QTL duoc pbét hién trf:n nhiém sic thé s 9 & marker loci El/M7:5 va
RG451 giai thich dugc 14,9% bién thién kiéu hinh cua tinh trang trong luong kho cua choi.

O cay bép, trong lugng kho trung binh duge st dung nhu mot thong s6 dé danh gia
tinh chong chju thiéu lan (Reiter va ctv. 1991). Tuy nhién, kha ndng d¢ nhanh tuong dbi
(RTA) van dugc xem nhu dau chuin co6 mic do tin cdy cao nhat trong danh gia tinh chdng
chiu thiéu 1an cua cdy lua (Hung 1985, Chaubey va ctv. 1994). Chung ta vira thao luan & trén
v6i 3 tinh trang: kha ning dé nhanh twong d6i (RTA), trong luong kho tuwong d6i ciia chdi
(RSDW) va trong lugng khé tuong dbi cua ré (RRDW). Ching tham gia rat tich cyre vao hién
tuong chdng chiu thiéu lan. Trong d6, RTA c6 thé dugc xac dinh mot cach dé dang hon trong
mdi quan hé véi tinh chéng chiu va duge xem nhu tiéu chuan chon loc then chét.

6-3-2. Lap ban d6 QTL bang RFLP

Cong trinh nghién ciru ciia Wissuwa va ctv. (1998) & Nhat Ban c6 thé dugc xem nhu
thi nghiém kiéu miu trong phén tich QTL c6 lién quan dén tinh trang chéng chiu thiéu lan.
Nhom tac gia nay cin cir trén hai hién tuong co ban: kha nang hip thu P va hiéu qua sir dung
P trong cay.

Gidng laa j japonica c6 tén “Nipponbare” (co ngudn gbc & Nhat) duoc lai voi gidng laa
indica “Kasalath” (c6 nguon gbc & Assam, An o). Con lai F, dugc lai lui voi glong tai tuc
Nipponbare. Chon ngiu nhién 98 dong con lai BC,F, thu hoach mdi dong mot dén hai hat
theo phuong phap “SSD” (single seed descent) trong sudt 5 thé hé lién tuc (Lin va ctv. 1998).
Tac gia s dung l4 ciia quin thé BC,Fs dé ly trich DNA va phan tich RFLP (restriction
fragment length polymorphism)

Trong khi dé, tac gia thirc hién danh gia kiéu hinh & quan thé BC,Fj. Quan thé nay
con duogce goi 1a BIL (Backcross inbred lines).

6-3-2-1. Pdnh gid kiéu hinh

Bén canh d6, nhém téc gia da danh gid kiéu hinh cta 14 giéng lta c6 kha nang hip thu
P khac nhau lam chuin gia tri dé so sanh: IR26, IR36 (IRRI, Philippines), Yamadanishiki
(Nhat), Oryza Sabana-6, IAC47, 1AC1246, CT11891-2-2-7 (CIAT, Colombia), Progresso,
CNA4143, CNA4128, CNA4291, CNA7013 (Brazil), Morogsol (An D), WAB 99-84
(WARDA, Tay Chau Phi).

Nghiém thtrc khong bon 1an trén dét nghéo lan 1a nghiém thirc xur ly. Nghiém thue d6i
ching dugce bon 60kg P,Os / ha. Sau khi trong 125 ngay, céy lua thi nghiém dugc dém sd choi
/ cdy. S6 chdi nay dugc cat va mang vé phong thi nghiém, sy kho ¢ 65°C trong 5 ngay. Mau
duogc nghién sau khi xac dinh trong lugng kho ciia ting mau, cho qua ray “I-mm mesh”.

Ham luong P trong mé duogc tinh trén Img mau bot 14, st dung may sic ky dé do P
theo phuong phap Hanson (1950), sau khi xu Iy véi HNO;, HCIO4, H,SO4 (3:1:1). Ham



luong P tong s6 duoc hap thu dugce tinh theo trong lugng chat kho va P trong m6, va hiéu qua
su dung lan dugc biéu thi bang trong lugng chat kho (g) / mg P dugc hap thu

Béng 4: Anh huong stress do thiéu 1an (-P) so voi nghiém thirc ¢6 bon lan (+P) trong 14 giéng
Iua doi ching (Wissuwa va ctv. 1998)

Théng sb +P -P Giam Mtrc do gidm trong
(%0) quang (%)

P hép thu (mg / cay) 8,95 3,48 61,0 28,9-96,5

Ham Iuong P 6 moé (mg P/ g) 0,86 0,67 22,9 6,8-40,4

Trong luong kho (g / cay) 10,45 5,19 50,4 5,3-94,1

S4 chdi 9,37 5,00 46,7 15,4-87,5

+P: thi nghi¢m dugc bfm 6ng P,Os5/ lza ) )
-P: thi nghiém trén dit thiéu P, 1an dé tiéu (1,0 mg P. kg dét, Truog-P; 4,5 mg P / kg dét,
Bray2-P)

Bang 5: Hé sb tuong quan gitra cac tinh trang muc tiéu trong 98 dong BILs (Wissuwa va ctv.
1998). Tat ca hé so twong quan déu co y nghia & mirc d6 0,01.

Hiéu qua sir | Trong lugng | Sb chdi
dung P kho
Kha nang hap thu P (mg/cay) -0,72 0,96 0,75
Hiéu qua st dung P (g trong luong kho / -0,60 -0,52
mg P) 0,74
Trong lugng kho (g / cay)

6-3-2-2. Xdy dung ban do OTL

Ban do lién két gen bao gom 245 RFLP marker c6 ngudn goc tir chuong trinh RGP
(Rice genome program) cua Nhat duge mo ta boi Lin va ctv.(1998). S6 liéu vé s6 choi / cay
va ham lugng lan trong cay dugc chuyén d6i thanh gia tri log trudce khi phan tich.

Phén tich QTL theo phuong phap CIM (composite interval mapping) cua Zeng (1994),
trén co s& phan mém PLABQTL (Utz va Melchinger 1996, Haley va Knott 1992)

Boi vi mb hinh chuyén mén dé phén tich trén quan thé BIL chua hoan thién, cac tac
gia da s dung sb liéu nay nhu s6 lidu “F, backcross” va marker di hop tir xem nhu s6 lidu
thiéu. Budc mot, qui trinh SIM (simple interval mapping) phai duoc hoan tat dé chon loc cac
gia tri “cofactor”. Chon trén computer cdc ngudng “F-to-enter” va “F-to-drop” ¢ muc d6 6.0
nhim ngin ngira truong hop nhiéu marker lién két véi mot QTL nhu 14 nhimg cofactor. St
dung nhing cofactor nay dé giam bién thién do yéu té can. Tac gia da tim kiém QTL gia dinh
v6i phuong phap CIM & thang diém LOD > 2,80.

RFLP va phan tich lién két trong truong truong hop dong BIL (backcross inbred lines)
dugc mo ta kha chi tiét boi Lin va ctv. (1998). Gia tri khoang cach trung binh gitta 245 RFLP
marker trong ban d6 QTL 1a 4,8 ¢cM. Phan tram di hop (4,6%) khac biét khong c6 y nghia voi
gi4 tri hi vong 3,1%, va ti 1& phan ly phu hop vé6i dinh luat Mendel 3:1 d6i v6i hau hét cac
marker.

Bon QTL gia dinh dbi vai tinh trang hdp thu P da dugc tim thdy trén nhiém sic thé sé
2, 6, 10 va 12 (hinh 6-2, bang 6), giai thich duoc 54,5% bién thién kiéu hinh cua tinh trang
hap thu P. M6t trong nhitng QTL nay lién két voi C443 trén nhiém sic thé s6 12, c6 anh
huong chinh, va dong gop rat 16n dén bién thién kiéu hinh (Wissuwa va ctv. 1998)



Bang 6: QTL gia dinh ddi véi tinh trang hap thu P, hiéu qua st dung P, trong luong kho, sb
choi trong dicu kién stress do thicu 1an (Wissuwa va ctv. 1998)

Quang gitra hai Nhiém Vitri | Khoang | LOD R’ Anh Alen
marker thé (cM) cach (%) hudéng | duong
(cM) thay thé | tinh
Hap thu P G227-C365 2 106 +3 2,82 5,8 +971 K
C498-R1954 6 13 +2 3,52 9,8 +705 K
R162-R2447 10 32 +6 4,70 7,7 -621 N
G2140-C443 12 30 3 10,74 | 27,9 | +1938 K
Total 16,25 54,5
Hiéu qua G227-C365 2 106 +3 5,22 9,8 -0,346 N
sir dung P C946-R1854 4 86 -4 4,35 9.4 | +0,303 K
G2140-C443 12 28 -4 6,57 | 19,1 | -0,465 N
Total | 11,40 | 42,1
Trong C1488-C63 3 86 -1 3,08 6,4 -992 N
luong chat C191-C498 6 10 +1 4,71 9,7 +1560 K
kho G2140-C443 12 30 3 10,50 | 26,5 | +3193 K
Total | 12,89 | 454
S6 choi R347-C335 4 32 +2 4,37 9,8 +1,84 K
C901-G1406 12 2 -1 3,90 9,5 +1,54 K
G2140-C443 12 30 3 787 | 20,6 | +1,86 K
Total | 10,97 | 40,3

Nhirng marker nam gan QTL nhat dugc gach dudi chit s6 trong cot 2

Khoang cach tinh tir marker gin nhét (cM) trong c6t 5

Anh hudng thay thé ca hai alen Nipponbare va Kasalath trén co s gia tri chua chuyén déi
thanh logarit

Cot cudi cung biéu thi alen anh hudng kiéu hinh cia K (Kasalath) va N (Nipponbare)

Gia tri “total” ctia khoang cach bao gom tat ca QTL gia dinh theo mé hinh ” multiple-QTL”
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Hinh 6-2: Ban d6 QTL cac tinh trang trong lwong kho (dry weight), hap thu P (P
uptake), hiéu qua s dung P (P-use efficiency), va s choi (tiller number), trén
quan thé BILs cua t6 hop lai Nipponbare x Kasalath, voi RFLP marker (Wissuwa

va ctv. 1998)



Ba trong s6 bon QTL chi lyc, c6 mot QTL rat quan trong thudc vé giéng Kasalath.
Trong 3 QTL diéu khién tinh trang trong lugng kho, c6 2 QTL dinh vi trén nhiém thé s6 6 va
12 cung véi tinh trang hap thu P

QTL lién két voi C443 trén nhidm thé sd 12 c¢6 anh huong rat 1on dbi véi ca 4 tinh
trang muc tiéu, giai thich 27,9% bién thién kiéu hinh cta hap thu P, 19,1% ddi véi hiéu qua st
dung P, 26,5% db6i voi trong luong chét kho, va 20,6% ddi v6i kha nang dé nhanh (Wissuwa
va ctv. 1998). Két luan nay twong duong v6i nhan xét cta Ni va ctv. (1998).

. Khong c6 QTL nao lién quan dén trong luong chat kho duoc tim thay trén nhiém sic
thé s6 2 va 10, nhung cac dinh & cung nhitng quéng d6i v6i “tinh trang hip thu P” da duoc
phat hién trong truong hop quing giita G222-C365 (LOD=2,30) trén nhiém thé sb 2, va quang
giita R1629-R2447 (LOD=2,19) trén nhiém thé s6 10. Tuong tw, QTL dbi véi tinh trang trong
luong chét kho trén nhidm thé s6 3 thé hién dong thoi voi mot dinh thiy duge voi hip thu P
nhung LOD qua thap (2,24)

Pbi v6i tinh trang hiéu qua sir dung P, c6 3 QTL gia dinh giai thich 42,1% bién thién
kleu hinh (bang 6). QTL chu lyc trén nhiém thé s6 12 va QTL tht yéu trén nhiém thé s6 2
xudt hién dong vi tri voi QTL cua tinh trang hap thu P (hinh 6-2).

Anh huong alen cia Nipponbare lam gia tang hiéu qua s dung P, va alen cia
Kasalath 1am gia ting kha nang hap thu lan, da dugc ghi nhén (Wissuwa va ctv. 1998).

QTL gia dinh trén nhidm thé s 4 khong tuong tmg véi dinh trong tt ca tinh trang
muc ti€u

D6i véi tinh trang kha nang dé nhanh, 3 QTL gia dinh giai thich 40,3% bién thién kiéu
hinh (bang 6), trong 6 C443 da giai thich 20,6%. Anh hudng alen ciia Kasalath lam gia ting
tinh trang nay (Wissuwa va ctv. 1998), mdt tinh trang dugc xem nhu ti€u chuén chon loc cua
nhiéu nha chon gidng (Ni va ctv. 1998)

Nhirng gidng chdng chiu stress do thiéu l4n can phai phdi hop dugc ca hai tinh trang
hép thu P va sir dung P c6 hiéu qua O bén trong cay lta. Nhu vay c6 hai QTL chung cho ca
hai tinh trang nay dinh vi trén nhiém sic thé s6 2 va 12 véi ciing quéing giita 2 marker G227-
C365 va G2140-C443. Anh huong alen cua Kasalath trong 2 QTL nay: lam gia ting hap thu
P, nhung lam giam hiéu qua s dung P. Hién tuong nhu vay do su xuat hién ca hai loci giira
nhimng quing déu c6 y nghia, ca hai lién két rat chat chd theo kiéu thic day (repu1s1on dang
trans), hodc chi c6 mot loci ndm bén trong quéing véi biéu hién anh huong nguoc dbi voi hip
thu P va st dung hiéu qua P. Chon loc cac alen ctuia Kasalath duong tinh dé cai tién tinh trang
hép thu lan, dong thoi nd 1am gidm hidu qua st dung P, la khong thé chip nhan dugc
(Wissuwa va ctv. 1998). Tuy nhién, chinh kha nang hap thu P cao 1a diéu kién chinh dé giup
cay lua chéng chiu hién tuong thiéu lan, trong khi d6 hiéu qua sir dung lan c6 anh huéng thir
yu trong viéc gia tang tinh chdng chiu thiéu lan. Nhin lai hé sé twong quan & bang 5, chiing
ta s& thay rd hon diéu do.

Trong thi nghiém nay, trong luong kho vao lac 125 ngay sau khi trong 1a mot gia tri
chi thi tinh chéng chiu thiéu lan, boi vi chung ta khong thé dung niang suat hat dé xac dinh
trong diéu kién cac dong BIL thé hién rat khac nhau vé thoi gian sinh truong, dan dén ngay
thu hoach rat chénh léch. Trong luong chat kho trong diéu kién dt thiéu 1an thay ddi tuy theo
kha niang hap thu P cua giong lua. Fageria va ctv. (1988) khong tim thdy mot su twong quan
¢6 y nghia giita ning suét hat va kha nang hap thu P, trong diéu kién thi nghiém cta nhom tac
gia nay khong qiia nghiém trong vé anh hudng stress do thiéu 1an. Cac tac gia ghi nhan: ning
suét hat chi giam khoang 14% tuong tng v&i muc do P duogc bon vao, va ham luong P & md
van con duy tri kha t6t, trén 1mg P / gr chat kho, ma & mirc d6 nay, nguoi ta dinh nghia d6 1a
ngudng thiéu 1an dbi véi cdy lua & giai doan dé nhanh.



Mot thi nghiém khac tai IRRI (1994) cho thay twong quan gilta hép thu lan va nang
suét hat r = 0,40, va Koyama (1973) ghi nhan rang: nang suét hat tly thudc chi yéu vao kha
ning hap thu P, v6i kha ning hap thu P cang cao, mirc d6 chong chiu thiéu 1an cang 16n.

Trong lugng chat kho c6 twong quan kha chat v6i kha nang hap thu lan so voi ning
suat hat trong rat nhiéu nghién ctru trude do, do sy khac biét vé giéng, khac biét vé kha ning
chuyén vi P tir m6 sinh truong sang mé sinh duc (Wissuwa va ctv. 1998), va do su khac biét
ve chi s6 thu hoach (HI). Nhimg nha chon gidng da cb gang phat trién chuong trinh cai tién
glong méi, két hop kha niang hap thu P véi gia tang chi s6 HI trong muc tiéu gia tang sy
chéng chiu thiéu 1an, hon 1 tap trung muc tiéu cai tién hiéu qua sir dung lan. Gia ting hiéu
qua st dung P s& thu dugc nhiing anh huong nguoc lai, boi vi ham lugong P trong hat thap la
van dé coa chat luong hat (Hedley va ctv. 1994). Ham lugng P trong hat c6 anh huong rat 16n
dén ciy ma, ré phat trién nhanh trong giai doan dau, anh huéng dén kha niang héap thu lan.

Kha niang dé nhanh tuyét d6i va kha ning dé nhanh tuong ddi chinh 1 nhiing thong tin
gian tiép ddi voi tinh trang chdng chiu thiéu lan cia cdy laa (Hung 1985, Chaubey va ctv.
1994), duoc dé nghi lam gia tri chi thi (indicator). N6 c6 thuan loi 1a dé xac dinh trong sudt
giai doan ting truong, khong giéng nhu trong lwong kho hodc kha nang hap thu lan. Trong 3
QTL diéu khién tinh trang kha nang dé nhanh, c6 mdt QTL thé hién déng vi tri voi
QTL(C443) d6i v6i kha ning hap thu lan va trong lugng kho. Mot trong nhirng yéu diém cia
gia tri chi thi gian tiép (kha ning dé nhanh) dé tim kiém QTL dbi véi tinh trang c6 lién quan
(chong chiu thiéu 1an) la: nhimg QTL nhu vay c6 thé dai dién cho nhing gi tri khac nhau vé
kiéu gen chi co lién quan den s6 chdi ma khong co y nghia dbi véi tinh trang muc tiéu sau
cung. Kha nang d¢ nhanh tong quat va murc d6 nhay cam d6i véi hién tuong thleu lan c6 méi
lién quan kha cao néu chung ta sir dung s6 liéu s6 ch01 tuyét dbi, va nguoc lai néu chung ta su
dung sb lidu sd choi twong ddi (ti 1¢ giita gia tri s chdi bi stress do thiéu 1an trén gia tri sb
chdi ¢ 16 bén 1an day di). Nhitng QTL ddi vai sb chdi trong hinh 6-2 cho thdy: ching dinh vi
& khu vuc 32 ¢M trén nhidm thé s 4 va 2 ¢cM trén nhiém thé sé 12, trong quing c6 muc do ¥
nghia cho phép, anh hudng di truyén dén tinh trang s6 chdi trong diéu kién khong c6 stress
(Ray va ctv. 1996). QTL chinh trén nhlem thé s6 12 (C443) khong két v6i voi ca hai tinh
trang: s6 choi (Ray va ctv. 1996) va s6 bong / bui (Lin va ctv. 1996). Sir dung sb chdi (mot
tinh trang gian tiép) co thé cho chung ta xac dinh duge mot QTL chinh cua tinh trang chong
chiu thiéu 1an, nhung Wissuwa va ctv. (1998) di that bai trong viéc tim kiém nhiing QTL gia
dinh c6 anh huéng phuy trong tinh trang héap thu lan, hodc tinh trang trong luong kho.

Kha nang hép thu lan trong dat nghéo lan duong nhu con 1¢ thude vao déac diém cua ré
lta. Nguoi ta da tap trung nghién ctru nham giai thich nhitng QTL gia dinh biéu thi anh huong
ctia chung ddi véi tinh trang chdng chiu thiéu lan. Mot vi tri trén nhiém sic thé s6 6 da duoc
phat hién (C498, 13-cM) voi mot QTL phu 1én khu vuce ay lién quan den kha nang hép thu lan
(Ray va ctv. 1996). QTL nay giai thich 10% bién thién kiéu hinh cua tong sd ré trong mot cap
lai indica x japonica, va alen cua indica c6 anh huéng duong tinh.

QTL trén nhiém sic thé sb 2, 6, va 12 1a nhig ng cur vién tét dbi voi tinh trang kha
nang hap thu lan, boi vi alen dwong tinh co nguon goc tur Kasalath, gidng chéng chiu thiéu 1an
rat uu viét. Wissuwa va ctv. (1998) de nghi thiét 1ap quan thé NIL (neraly-i isogenic lines) dé
tach biét rd rang ving trén nhidm sic thé co chira QTL gia dinh di véi kha ning héap thu lan,
va dé thyc hién nhitng nghién ctru co ban vé sinh 1y hoc, tim hiéu co ché hp thu P cua cay
lta (Yano va Sasaki 1997). Khi 4y, nha chon giéng c6 thé ap dung chién lugc MAS trén co s&
QTL duogc xac dinh rd rang, dé chuyén kha niang hap thu P tir gibng ban dia Kasalath vao
gidng cai tién, ¢6 chi s6 HI cao, c¢6 niang suit cao, trong diéu kién bj thiéu lan.

6-3-3. Gen Pup-1: mdt QTL chii lyc 1am gia ting kha ning hip thu lin

Nghién ctru cua tap thé tac gia Wissuwa tai Nhat duoc phat trién sdu hon thong qua
ban d6 gen Pup-1 (Wissuwa va ctv. 2002). Mot QTL dugc 1én ban do véi su dap tng kha
rong cua quang gitta hai marker bao ham mét “cluster” ctia cac gen, moi gen s€ c6 mdt anh



huéng nhét dinh so v6i mot locus don doc. Quan thé “mapping” dugc phat trién theo dang
quan thé NIL trén co so hdi giao vdi bd me 1a gidng tai tuc (recurrent) hoan toan thoa man voi
yéu cau cia k¥ thuat “fine mapping” dbi vi QTL. Khai niém nay duoc ap dung thanh cong
d6i voi “fine mapping” nhitng QTL muc tiéu trén cay bap (Dorweiler va ctv. 1993), trén cay
ca chua (Alpert va Tanksley 1996), trén cay lua (Yamamoto va ctv. 1998). Nhiing két qua cho
thdy vai QTL c6 thé duoc xir Iy giéng nhu gen don theo di truyén Mendel.

Wissuwa va ctv. (2002) d hinh thanh quéan thé 1ap ban d6 QTL thur hai bang cach hdi
giao NIL-C443 v6i Nipponbare. Tai mét doan phan tir 50-cM marker cua Kasalath, nguoi ta
da cong bo rat nhidu két qua trong chwong trinh genome céy lua cua Nhét. Cac ho F, dugc
chon loc va danh gia ¢ ngoai dong c6 ham luwong 1an rat nghéo trong dat. Phan tich QTL tiéu
chgan dugc hoan thién béi mé hinh “substitution mapping” do Paterson va ctv. (1990) d&
xuat.

NIL-C443 dugc hinh thanh thong qua hai 14n hdi giao bo sung cuia mot dong BC,F, da
duoc tuyen chon trong quan thé “mapping” dau tién, voi Nipponbare dugc dung 1a gidng tai
tuc. Diéu tra kiéu gen nhim duy tri nhitng alen cua Kasalath & QTL C443, ciing nhu chon
nhimg alen khong phai Kasalath ¢ cac loci khong c6 lién quan, thong qua qui trinh st dung
118 RFLP marker trén genome cay lua. Bo sung thém chi tiét doan nhiém the 12 chtra 50-cM
Kasalath, NIL-C443 con chtra nhitng doan ngan Kasalath trén nhiém thé s6 1, 8 va 10, ching
khong lién két v6i kha nang hap thu lan trong phan tich QTL so khai (Hinh 6-3). Quﬁn thé
“mapping” thir cdp duoc dung trong k¥ thuat “fine map” ddi véi QTL chu luc diéu khién tinh
trang hap thu P dugc phét trién thong qua hoi giao giita NIL-C443 véi Nipponbare. Tac gia da
thu thap 150 cay F, dé danh gia kiéu gen véi 42 RFLP marker, va mot nhom phu gom 50 gia
dinh F, dugc chon loc dé danh gia kiéu hinh.

banh gia kiéu gen duoc thuc hién véi 42 RFLP marker dugce chon Igc tir ban dd géc,
mat d6 cao RFLP, v6i 3267 marker, thugc chuong trinh genome ciy lua cua Nhat (chung ta
c6 thé theo ddi trén web site http:rgp.dna.affirc.go.jp/Publicdata.html). Trén nhidm sac thé 12,
c6 22 marker, trong d6 16 marker dinh vi mot doan 16n ctia Kasalath, gitta 30,0 va 72,5 cM.
Nhimng marker con lai phu trén nhiém sic thé s6 1 ctia Kasalath (8 marker), nhiém séc thé s6 8
(4 marker), va nhiém sic thé s6 10 (8 marker) (Wissuwa va ctv. 2002). Phan tich QTL duoc
hoan thanh bang cach sir dung sd liéu ciia 50 ho F, dé danh gia kiéu hinh.

‘ Két qua danh gia lgiéu hinh cho thay sb chdi tuong d6i trong diéu kién th,iéu lan so voi
dicu kién du lan duoc khang dinh 1a mét dy doan gian tiép doi vai kha nang hap thu lan (Ni
1998, Wissuwa va ctv. 1998, 2002)

i Chﬁng ta thuc hién moét ky thuat d‘u’qc gQi la “substitution mapping” (tam dich 1a lap
ban do chi tiét theo phuong phap loai trir dan) do6i voi gen Pupl.

6-3-3-1. Ban d6 QTL ciia Pup-1

Bang 7: Ban d6 gen Pup-1 dbi voi tinh trang kha nang hip thu lan trén nhidm thé s 12
(Wissuwa va ctv. 2002)

Quang gitra marker Vi tri LOD R’ Anh Anh
(cM) huong hudng
cong trdi

Ban db trén co so F, (n=50)
S14025-S13126 53,6 16,6 78,9 0,56%* 0,05ns

Ban d6 trén co s F3 (n=160)
S14025-S13126 54,8 11,5 28,1 0,69%* 0,38*

Béan d6 QTL dau tién cia Wissuwa
va ctv. 1998



C443-G2140 54,5 10,7 27,9 - -

Trong k¥ thuat “fine mapping” & F,, mot QTL dinh vi trén nhanh vai dai cia nhiém
thé s6 12 da giai thich 78,9% bién thién kiéu hinh (bang 7), véi 2 marker ké can S14025 va
S13126, no lién két voi S14025 véi khoang cach 1,3 ¢M. Nhom tac gia da sir dung ky higu
Pup-1 (viét tat tir chit phosphorous uptake 1) dé chi dinh QTL nay. Phan tich QTL cho thay
Pup-11a do hoat ddng cua gen cong tinh, trong khi dé anh trudng gen trdi khong cod y nghia.

Bén canh khu vuc rat 16n trén nhiém~ thé 172 (;ﬁa Kasalath, NIL-C443 con c¢6 nhfrr}g
doan quan trong khé(; cua Kasalath trén nhiém thé s6 1, 8, va 10 (hinh 6-3) anh hudéng dén
tinh trang kha nang hap thu lan.

Trong ky thuat “fine mapplng o Fs, bién thién do kiéu hinh duoc giai thich boi QTL
giam xuodng con 28,1%. Day la két qua tbt, boi vi cac sb lidu tir ca thé dugce thu thap khong co
tinh chat lap lai. Pupl lién két v&i 2 marker ké can S14025 va S13126, va lién két chit véi
S13126

Trong thi nghiém du tién vé ban d6 QTL (Wissuwa va ctv. 1998), Pupl nam giita hai
marker C443-G2140, va lién két chat v6i C443 & khoang cach di truyén 1a 3 ¢cM. Trong thi
nghiém nay, nhom tac gia di sir dung ban do lién két gen ciia Kurata va ctv. (1994). Vi tri ctua
C443 & cot mdc tuong tmg vé6i vi tri 54,5 ¢cM, cong thém khoang cach 3 ¢cM ciia gen Pup-1
(hinh 6-3)

S6 choi duoc phan bd trong quan thé ddng hop tir F5 theo biéu d6 hinh chudng (phan
b chuén), trong khi d6 quan thé di hop F; khong phan bd chuan

Thuec hién k¥ thuat “substitution mapping” trén doan muc tiéu ctia nhiém séc thé s 12
gidng Kasalath, Wissuwa va ctv. (2002) di chon ra 6 ho c6 chat lugng thong tin cao trong sb
160 ca thé F3. Cac ho (family) khac biét nhau trén 5 doan cua nhiém thé s6 1, 8 va 10 trong
genome cdy lia Kasalath (hinh 6-3), nhung tat ca cac cdy trong cing mot ho deu chtra dung
doan giong nhau cua Kasalath. Bién thién kiéu gen trong nhimg ho chi dugc ghi nhan trén
nhidm sic thé sd 12. Vi tri ciia gen Pup-1 c6 thé dugc xem xét theo qui trinh loai dan timg
budc mot (step-wise exclusion). Trong kiéu gen ctia ho 14, gen Pup-1 dinh vi gitra hai marker
S10705-C449. Trong kiéu gen ho 92 va 93, nguoi ta co thé rat ngan quang chtra gen Pup-1
giita hai marker S10704-G2140, boi vi n6 thé hién mot bién thién kiéu gen ndm & bén ngoai
quing ma n6 khong c6 lién quan dén bién thién cta kiéu hinh (s6 chdi).

Tt ca cac dong cua ho s6 6 co chira doan nl}iém sdc ciia Nipponbare thudc quéng gitra
marker R1 869-814}025, bi€u hién sy phéan ly cta kiéu hinh. Nhu vay, S14025 c6 thé dugc xem
nhu mét marker ké can trong phan tich QTL nhu vay.

Trong ho s6 97 va 114, 6 xu huong loai ra quang S13752-G21410 (-C449). Nhu vay,
theo phuong phap loai dan cac yéu t6, nguoi ta co thé xac dinh rang chi c6 marker S13126 la
mot “thé dong dang phan ly” (co-segregates) véi gen Pup-1 (Wissuwa va ctv. 2002).

) Gen Pup-1 van tiép tuc thé hién anh hudng cua nd trong khi xac dinh genome ciia
giong cho (donor) (Wissuwa va Ae 2001a, 2001b)

St dung quan thé NIL c¢6 thé s€ c6 nhimg rui ro nhu doan nhiém thé rat nho cua
“giéng cho” ton tai va anh hudng tiém an cua chung lai khong dong gop gi (Paterson va ctv.
1990). Kiéu ton tai nhu vay (relics) s& biéu hién mot cach ngiu nhién trong quan thé phan ly.
Trong thi nghiém cua Wissuwa va ctv. (2002) khong c6 “relics” trong NIL-C443 gay anh
hudng dén tinh trang kha niang hap thu 1an va hon 80% bién thién vé sb chdi da duogc giai
thich béi locus Pup-1. Tuong tac theo kiéu epistasis gitta Pup-I va ving con lai trong
genome ciling khong c6 y nghia.



Phuong phap tiép can c6 thé dugc s dung dé xac dinh chinh xdc vi tri gen Pup-1:
phan tich QTL, dat vi tri Pup-1 trong quang 3 cM lién két v&i marker S14025 va S13126.

’ Phuong phap 1ap ban dd chi tiét bang cach loai trir dan (substitution mapping) cho
thay: Pup-1 chi dong phén ly v6i marker S13126. Quang dinh vi nhu vay dugc gidi han boi
S14025-S13752, nam bén ngoai quang cé chira gen Pup-1 (Wissuwa va ctv. 2002).

Hién tuong tai t6 hop trong quing S14025-S13126 cua ho s 6, trong quang S13126-
S13752 cta ho s6 97, 114 (hinh 6-5) cho thay chinh su tai t6 hop s& co the gitup cho gia tri ban
d6 cao hon vé giai thich sy kién. Tuy nhién, nhom tic gia ndy dé xuat phai dua thém nhiéu
marker trong cac quang nhu vdy dé dinh vi chinh xac hon Pup-1. Chinh Pup-11a QTL chu luc
gdy anh huong chinh dén tinh trang muc tiéu dap Ung yéu cau thi nghiém vé ban do.
Yamamoto va ctv. (1998) ching minh rang nhitng QTL thr yéu ciing c¢6 kha ning cung cap
thong tin chinh xac cao.

Mot QTL co thé dugc xem nhu mot yéu t6 di tmyén gen don theo Mendel hodc 1a két
qua ctia mot “cluster” ciia nhitg gen thir yéu? D6 1a cau hoi da dugc dit ra rat sém. Trong
truong nay, chi c6 mot QTL dinh vi trén nhiém sac thé s6 12, giai thich hon 80% bién thién
kiéu hinh, c6 thé dugc xem twong dwong véi yéu t6 trong di truyén Mendel. Tuy nhién, voi
quing 3 ¢cM chira Pup-1 qua du rong rdi dé chira nhiéu gen. Nhu vay, Pup-1 duoc gia dinh do
hau quia ctia nhiéu gen lién két rat chit (Wissuwa va ctv. 2002)

6-3-3-2. Ung dung trong chon giong

Ung dung marker phan tir trong chon gidng (MAS) 1a muc tiéu cia nghién ctru di
truyén tinh chong chiu thiéu lan. O day, gidng Kasalath dugc xem nhu ¢ giéng cho”. Gibng
Kasalath la giong ban dia, co ngudn gdc & bang Assam, An D9, than cao, dé do ngd, hat nho,
va dé rung. Phuong phap tiép can dugc ua thich nhat 1a chuyén gen Pup-I vao gidng lua cai
tién theo kiéu hoi giao, véi sur trg gitp cia MAS (Melchinger 1990, Hospital va Charcosset
1997). Ngudi ta phai chon lia marker lién két chat v6i gen Pup-1 biéu thi mirc d6 chinh xac
cao khi danh gia so sanh kiéu gen v&i kiéu hinh di voi tinh trang hap thu P trong diéu kién
dét thiéu P.

Viéc img dung MAS s& gitip nha chon gidng tiét kiém cong sirc lao dong va thoi gian
khi danh gia trén dong rudng. Chon loc ca thé dong hop tir d6i voi alen cua gidng tai tuc
(recurrent) (giéng c6 dang hinh cai tién, ning suat cao) trén mot sO lwong 16n marker loci, phu
hét bd genome clia cay s& lam giam di s6 thé hé can thiét dé phuc hoi genome gidng tai tuc &
nhiing loci khong co lién quan (Hospital va Charcosset 1997).

Frisch va ctv. (1999) uéc doan chi can bon the hé hdi giao dugc su hd tro cia MAS,
chung ta c6 thé tng dung trén mot quan thé nho c6 s6 “marker point” kha han ché dé chuyen
moét alen muyc tiéu vao giong cai tién. Diéu nay ¢ thé giup chung ta rat ngan hon 2 thé hé so
vGi phuong phap hoi giao truyén thdng. Néu quan thé 16n va “marker point” nhiéu, chung ta
s& rit ngén hon 3 thé hé.

Pup-1 dugc xac dinh gitra hai marker ké can S14025 va S13126 (S13752) 1a tlen deé
dé cac nha chon gidng ap dung MAS dé hoi tu gen niy vao con lai c6 trién vong, nam dap
g muc tiéu chon tao gidng laa chong chiu thiéu lan. Vi mot quing 3-4 ¢cM vira du nho dé
giam thiéu anh huong “linkage drag” (lién két khong dinh hudng), su hoi tu cdc tinh trang
khong mong mudn véi alen muc tiéu ¢ mirc do chip nhan duoc cua cac nha chon giéng
(Frisch va ctv. 1999). P4i voi muc tiéu “map-based clonig”, quang 3-4 cM dugc xem nhu qia
16n. Nhur vay mudn clone dugc gen Pup-1, chiing ta can phai bo sung thém nhiéu marker lién
két chat ch& voi gen nay trong mot ban do ¢6 tén chuyén mén 14 “high-resolution”.

6-3-3-3. Sir dung dong gan nhu dang gen trong nghién ciru sinh Iy hoc

Quén thé NIL khong nhitng 1 cong cu c¢6 tiém ning trong nghién ctru di truyén, ma
con cho phép chung ta xét nghiém nhiing tién trinh sinh 1y cdy trong lién quan dén gen muc



tiéu, boi vi quan thé NIL 1am giam bién thién khong c6 lién quan dén tinh trang muc tiéu.
Nhom tac gia da st dung quan thé NIL-C443 trong so sanh v6i Nipponbare va NIL bd sung
¢6 chira doan nhidm thé cua Kasalath thudc nhidém sic thé s6 1, 8 va 10, thiéu doan nhiém sic
thé s6 12, dé dinh tinh QTL diéu khién sy hap thu P (Wissuwa va Ae 1999). Nghién ctru nhu
véy cho thay rang: chi c6 nhiém séc thé sé 12 tham gia vao sy khac biét kha nang hip thu lan
cua cay lua

Nhom téc gia chua xac dinh dwoc co ché sinh 1y cta tinh trang hap thu P tuong tmg
v6i timg kiéu gen khac nhau. Nhiing thi nghiém tiép sau do da khang dinh kha ning hap thu
lan cao cua NIL-C443 la do sy tang trudng manh hon cua ré la so voi dong hap thu lan thap,
hodc do hién twong hap thu P co hiéu qua t6t hon trén mot don vi ré lua (tinh theo kich
¢&)(con duge goi 1 hiéu qua cua ré = root efficiency). Toc do ting trudng cua ré laa trong
giai doan ma cia NIL-C443 dugc kich thich trong diéu kién thiéu lan (Wissuwa va Ae
2001a). Dong NIL-C443 duy tri kha nang hap thu 1an cao hon trong khi mirc d6 khac biét vé
tang truong cia ré giam. Diéu nay goi ra mot khai niém: gen Pup-/ anh huong ca hai tinh
trang tang trudng cua reé va hi¢u qua cia ré. Gia dinh rang c6 mot QTL, mot gen, hodc mjt co
ché s& khong dung. Pup-1 co thé chira mot “cluster” cta nhitng gen, mdi gen s& anh hudng
dén mot co ché khac nhau, hodc diéu tiét gen khi dap ng véi tin hiéu “stress” theo kiéu “up”
hodc “down” hang loat cac gen khac khong dinh vi cung khu vuc véi QTL nay.

Kha ning gen Pup-1 chi anh hudng co ché co tinh chit nguyén nhan, thi du nhu hiéu
qua cla ré va ting truéng cta ré dong vai tro thir yéu. Dong NIL-C443 c6 91% alen cla
Nipponbare va 9% alen cua Kasalath. Do d6 nhitng anh huong thir yéu c6 thé 1a nguyén nhan
gdy ra sy khac biét alen & nhitng loci bén ngoai quing chira gen Pup-1. Néu mot gen (hay
nhiéu gen) & mot QTL gia dinh ndao d6 duoc “clone”, chirc ning cua ching s& ¢ thé co anh
hudng s6 liéu cin ban cia gen (gene-databases)(Wissuwa va ctv. 2002).

Chi c6 nhiing tinh trang dong phén ly vo1 QTL, v6i kha nang hap thu P cao, duong
nhu ¢6 lién quan truc tiép dén co ché chdng chiu thiéu 1an nhu vay (Wissuwa va ctv. 2002).

Nhimng dong NIL méi c6 thé dugc phat trién théng qua ky thuat “fine mapping”.
Nhitng ho dugc st dung trong k¥ thuat “substitution mapping” (hinh 6-4) s€ co thé nhan duoc
mot diém khéi d@ong tuyét hao, vi nhiing dong NIL khac biét vé kich ¢& va vi tri caa doan
nhiém thé Kasalath da dugc ly trich mot cach tryc tiép, hodc sau mot thé hé ndi tiép. Cac tac
gia de nghi st dung toan by NIL trong thi nghiém sinh 1y hoc dé c6 nhiing giai thich cu thé
hon vé co ché chong chiu trén co sé sinh I¥ va di truvén.
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Hinh 6-3: Kiéu gen cua NIL-C443 cho théy doan nhiém thé s6 1, 8, 10 va 12
cua Kasalath, va ban do lién két gen trén nhiém thé s6 12 trén co so so liéu
marker cua 150 cay F, thudc quan thé QTL thu cap (Wissuwa va ctv. 2002)
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Hinh 6-4: Nhitng kiéu gen biéu thi trén gian dd cia doan nhlem sdc thé sb 12
Kasalath dugc thu thép tir 160 ca thé chon loc F3 ¢6 ngudn goc tir 6 ho F2, véi gia
tri trung binh s6 chdi, d6 1éch chuén, va n ca thé (Wissuwa va ctv. 2002)

6-4. PHAN TiCH DI TRUYEN SO LUQNG

Nghién ctru dugc thyc hién tai Vién Lua Ddng bang song Ctru Long trong nhitng nim
1990 trén co s& phan tich di truyén sd lwong theo phuong phap truyén thdng, thong qua lai
diallel v6i 6 giéng laa: OM723-11, OM850 chdng chiju tot su thiéu 1an, IR64, IR50404 chong
chiu trung binh, IR59606, OM997 chéng chiju kém (Cén va ctv. 1998)

Nén c6 bén 1an ap dung cong thirc 100-60-0 kg NPK / ha va nén khong c6 bon lan
100-0-0 kg NPK / ha. Ca hai nén dat da trdi qua 8 vu (4 nim) thi nghiém dai han véi cling
cong thire. Bén tinh trang dugc ghi nhan theo tiéu chuin chon loc cia IRRI 1a: kha ning dé
nhanh, thoi gian sinh trudng, s6 hat chic trén bong, va trong luong kho cua ré.

Xét theo kha nang dé nhanh, OM723-11, OMS850 c6 gi tri kha ning phdi hop chung
(gca) cao nhat, IR59606 c6 gia tri gca cao nhat ddi voi thoi gian sinh truong, OM997,
OM?723-11 ¢6 gia tri gca cao nhat ddi v6i trong lugng kho cia ré, IR50404 c6 gia tri gea cao
nhét d6i véi tinh trang s hat chic trén bong, trong diéu kién thiéu lan (Can va ctv. 1998).

Kha nang dé nhanh dugc xem nhu tiéu chuan chon loc rd nhat. Bi véi céc tinh trang
nghién ctru, hoat dong ctia gen khong cong tinh ¢6 uu thé trong phan tich phuong sai, ngoai
trir tinh trang thoi gian sinh truong (bang 8 va 9). Thoi gian sinh truong c6 xu thé kéo dai ra
trong diéu kién thiéu lan, tinh trang nay dugc diéu khién boi uu thé ciia nhom gen cong tinh.
Xu thé gidng chéng chiu sy thiéu l4n c6 thoi gian sinh truéng sém hon duge kiém dinh bang
ti 1€ +ve/-ve.



Béng 8: ANOVA vé kha niang phdi hop trong Griffing I, model 1

Nguon Tinh trang Khong lan Co bon lan

MS F MS F
GCA Thoi gian 84,80 188,40%** 133,90 278,90%*
SCA sinh trudng 130,50 512,50%* 294,90 614,30%*
REC 1,43 3,17** 12,30 25,60%**
GCA S6 hat chac / 137,7 2,1% 67,6 1,8 ns
SCA bong 1691,0 21,2%* 796,0 21,9%*
REC 2429 3,0 ns 84,6 2,3*
GCA Trong lugng 8,85 4,58%* 11,05 4,31%*
SCA kho cua ré 34,30 17,70%* 31,10 12,10%*
REC 1,83 0,94 ns 1,16 0,45 ns
GCA Kha nang dé 15,47 4,40%* 12,19 3,27%*
SCA nhanh 125,02 53,60%** 131,10 35,20%*
REC 6,43 1,80 ns 10,52 2,82%

Béng 9: Thong s di truyén ctia nhitng tinh trang nghién ciru trong diéu kién thiéu lan

Tinh trang Mirc d6 tinh trdi

(H,/D)" 26°gca Hy

262gca +o7sca (%)

Kha nang dé nhanh 1,94 0,16 19,70
Thoi gian sinh 0,98 0,56 33,90
trudng 5,80 0,01 3,10
S hat chic / bong 0,81 0,03 20,90
Tr. lugng khoé cua
ré

Trong lugng kho cia ré c6 gia tri Kp/Kg = 1,6 biéu thi tAn suit alen trdi cao hon alen
lan trong diéu kién thiéu lan, déng thoi ti s Hy/4H, = 0,37 biéu thi kiéu hinh c6 trong luong
kho r& cao hon trong gidéng ltia chong chiu thiéu lan.

Gia tri dy doan hoat dong cia gen cong tinh duoc tinh theo hé s6 di truyén H? va cong
thire 202gca / (202gca +G2SC.’:1) cho thdy xu thé hoat dong ciia gen khong cong tinh manh hon
gen cdng, ngoai trur thoi gian sinh truong
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Chuwong 7
CO SO DI TRUYEN TiNH CHONG CHIU PQ PQC SAT

7-1. GIOI THIEU CHUNG

b6 doc sat ¢6 thé lam giam nghiém trong nang suét hat (Genon va ctv. 1994). Trong
dat phén trong lua & DPdong Bang Séng Ciu Long, do doc sat duoc xem la yeu t6 han ché
chinh, cung v61 ham lugng hiru co cao, phan tmg voi ion sit trong diéu kién dat ngap nudc.
Trong diéu kién canh tac cdy trong can, thi du lua dugc canh tac trén dat co diéu kién thoang
khi, rat kho tim hién tuong ngd doc do sat (Quijano va Mendoza 1994). Trong cac biéu loai
dat c6 van de, do doc sat thuong gap khi dleu kién pH dat thap, kha ning trao do6i cation
(CEC) thép, trang thai base thap, cung cidp Mn thap, va muc do thoat nudc kém
(Ponnaperuma 1974, Ponnaperuma va Solivas 1982). B§ doc sat thuong dugc tim thiy trén
dat phén tré (Sulfaquepts), dat phu sa cd va dat phu sa cat kem thoat nu6c (Hydraquents,
Fluvaquents) & cic thung liing, dat acid phu sa va phu sa ¢d Tropaquepts va Tropaquents, dat
than bun (Quijano va Mendoza 1994).

Do doc sit trong cdy lua biéu thi ra bén ngoai cac tridu chirng nhu sau: nhitng dém nau
nho i ti ¢ 14 thir hai sau 14 trén cung, dan dan cac vét nho nay lan rong lam 14 c6 mau nau,
tim, vang cam tuy theo glong lga. Co khi la loa cudn tron lai. Trong truong hop ngd doc sat
qua nang, la thir hai tré xu6ng s€ tré nén ndu sam r0i chét. Mirc do ting truong va kha nang
dé nhanh s& bi uc ché, hé thong ré trd nén tho cung, va c6 mau nau sam. Néu hién tuong ngd
doc st xay ra mudn, kha ning ting truéng khong bi anh hudng, nhung ning suit hat sé bi
giam do tinh chét bit thu. R& lua kém phat trién, den, thdi va co sit bao boc bén ngoai
(Benckiser va ctv. 1982).

Bién ddi vé do doc sit rat rong cho nén anh hudng ctia nd rit da dang. Tanaka va ctv.
(1966) ghi nhan ham luong sat trong dét co thé gy doc cho cdy lta bién thién tir 10 dén 1000
mg/L. Murc bién thién rong nhu vay khién cho nguoi ta rit khé xéc dinh ti€u chuan gay hai
clia sat, dang hién dién cia no, giai doan cdy lua nhay cam nhét, giéng lua, sy c6 mit cua chat
uc che ho hap, tinh trang dinh dudng cta cay, va yéu to mdi truong khac. Trén dat phén, do
doc sét thuong duoc phat sinh do Fe hoa tan & muc do rat cao (Moormann va van Breemen
1978). Trong dit c6 mirc d dinh dudng thap, hodc bi trc ché ho hap, ham lugng Fe tir 20 dén
40 mg / L s& gay doc cho cay laa (van Breemen 1978). Trong dét cat, do doc st xay ra khi
ham luong sét trong dat bién thién tir 40 dén 100 mg/L (van Breemen va Moormann 1978)

Trong diéu kién dit acid, ion SO4> va CI" gay ra hién twong hip thu ion Fe** (van
Menswoort va ctv. 1985)

Do doc sit co thé 1a két qua tong hop cia hang loat cac stress lién quan dén dinh
dudng, chr khong phai chi don thuan do ion Fe du thira. Tuong quan thuan giita Ca trong
dung dich dit va ting truong cay lua trong dat phén da dugc bao cao (Attananda va ctv.
1982). Vai tro cua calcium ddi véi do doc sit da dugc nghién ctru boi Benckiser va ctv
(1984), Howeler (1973), Ottow va ctv. (1983). B6 doc. sat dwgc quan sat trén cay laa thiéu Ca
néu ham luong cation trong dung dich dat chu yéu 1a sit hoa tan (Moore va Patrick 1989).

Bode (1990) nghién ctru d6 doc sat trén co s¢ ham lugng oxygen ving r& va nhiing
enzyme co lién quan. Nhiing gidng lua chong chiu doc sit thé hién hoat tinh cao hon vé
superoxide dismutase va peroxidase trong diéu kién bi stress do sit. Gidng lua IR9764-45-2
dugce xem nhu mot genotype chdng chiu doc Fe. Nguoi ta ly trich trong ré lta ham luong
superoxide dismutase va peroxidase cao gap hai lan so voi gidng IR64 (d6i chimg) (Bode
1990). Néu ching ta gia ting ham luong Fe trong mdi trudng thi nghiém, hoat tinh cia



peroxidase sé& ting 1én rit manh ¢ gidng chong chiu. Trong khi d6 hoat tinh cua catalase hoi
tang mot chut trong giong nhiem va khong dap tng véi gia tang ham lugng sat.

K¥ thuat xtr 1y ciy laa bi ngd doc do st co thé 1a: bon vo1, thoat thuy, bon phan hiru
co, bon N, P, K va Zn can dbi dé cay lta & trang thai dinh dudng tt. Trong truong hop dat co
ti 1¢ Fe/Mn rét cao, ngudi ta bon thém MnO, c6 thé lam giam thiéu d¢ doc sat (Nueu va Singh
1984, Ponnamperuma va Solivas 1982)

Giéng laa biéu thi rat da dang vé tinh chéng chiu d6 doc sit. Viée cai tién giéng co
tinh chéng chiu sat cling dugc dat ra rat som, nhung cai kho nhét 1a qui trinh thanh loc, béi vi
no6 phuc tap hon thanh loc nhom rat nhiéu, 1am sao duy tri dugc mdi truong ¢ trang thai Fe™,
giam sy chuyén hoa sang Fe'™™.

Bién thién trong giéng laa dbi véi tinh chdng chiu nhu vy da duoc tu liéu hoa tao
diéu kién cho cac nha chon giéng lya chon vat lidu lai thich hop dé c6 gidng chong chiu Fe ¢
ngudng cho phep (Gunawarkena va ctv. 1982, Lai va Hou 1976). Chon loc dé cai tién gidng
chong chiu sat phai c6 hai diéu kién: (1) thong so chon loc trén co s& mdt tinh trang

“indicator” dang tin cay, voi mot co ché dic biét vé tinh chong chiu, (2) hiéu 3 can ban di
truyén cta co ché chong chiu nay (Wu va ctv. 1997)

Phan mg lam nau (bronzing) mau la dugc xem nhu phuong phap xac dinh mirc d6
chong chiu da duoc biét rat sém (IRRI 1965, Ota 1968), nhung nguoi ta biét rat it vé co so di
truyén cua co ché chng chiu twong Gmg v&i mic do “nau”. Ky thuat marker phan tir dang
gitip cac nha nghién ciru tim hiéu co so di truyén trén ca hai phuong dién: tinh trang don gen
va tinh trang da gen, twong tac epistasis,.. (Tanksley 1993). Kha nang ap dung ban d6 lién két
gen rat kha thi trong viéc phan tich tinh trang nay (Causse va ctv. 1994, Kurata va ctv. 1994)

7-2. KY THUAT THANH LQC

Thanh loc ¢6 thé dugc thyc hién trong nha ludi hogc trén ddng ruong. Phuong phap
thanh loc trong dung dich dinh dudng, trong cat, trong dit c6 xir Iy thém ion Fe*" 1a phuong
phap thudng duoc ap dung.

Fageria va Robelo (1987) su dung 100 ppm Fe*" & pH 4, trong khi Yamaguchi va
Yoshida (1981) st dung 200 ppm Fe*" & pH 5. Trong mdt bao cdo khac, Aranda va Orticio
(1978) sir dung 500 ppm Fe v6i sucrose duoc dung lam chét “anti-oxidant” (chdng 6-xi hoa).
Day 1a bién phap nham ngin ngira Fe"* chuyén hoa thanh Fe™™,

Trong thi nghiém trong chau: dat c6 doc sit dugc mang vé 16 thi nghiém. Ngudi ta
tién hanh nghién mau dat da duoc siy kho trude do, xong bén thém NPK va cho vao nhiing
chiu dit. Chau dat nay duoc dit trong bé nude sao cho ngap khoi mit dat, voi diéu kién nude
da dugc khir khoang. Sir dung 4 cdy ma dugc 2 tuan tudi cay vao mdi chau. Sau khi cay dugc
4-6 tuan, ciy lia duoc danh gia kiéu hinh theo SES (IRRI 1988) vé mic do ting truong.
Phuong phap nay di duoc 4p dung tai IRRI va co thay ddi mot it tai IITA va WARDA.

Trong thi nghiém ngoai dong, IRRI da thiét ké kiéu thi nghiém nham thanh loc cac
dong con lai ¢6 trién vong. Chon rudng thi nghiém c6 doc sit va cay nhitng dong thi nghiém
trén rudng Ay, v6i tudi ma 1a 3 tuan, mdi dong ciy thang 3 hang dai 5m / hang. Khoang cach
cdy 20 x 20 cm, v6i 2-3 cdy ma / khom lta. Gidng chuan chdng chiu dugc ciy xen vao mot
cach ngiu nhién gitra cac dong, va gidng chuan nhiém duoc cdy sau mdi 10 dong thi nghiém.
Néu ruong khong dong déu, co thé cdy giéng chuin nhidm sau mdi 5 dong, trong timg khbi
ngau nhién. Cho diém thiét hai theo SES vao giai doan 4 tuan, va 8 tudn sau khi cay (Quijano
va Mendoza 1994)



Bang 1: Tiéu chudn danh gia d6 doc sit (SES) (IRRI 1988)

Diém Triéu chiing
1 Tang trudng va dé nhanh binh thuong ) )
2 Tang trudng va dé nhanh binh thudng, nhitng dom nau doé hodc vang cam xuat hién

& dau 1a gia

Tang truéng va dé nhanh binh thuong, 14 gia c6 mau doé nau, tim, hay vang cam
Tang trudng va dé nhanh cham lai, nhiéu 1a d6i mau

Tang truong va dé nhanh ngung han, hau hét cac 1a déu bi déi mau hodc chét
Tt ca ciy chét kho

O 3 L W

Thanh loc quan thé con lai qui md 16n trén ddng rudng
Nhiing giong lta chong chiu doc Fe dugc gioi thi¢u la:

Nguén gbc Tén gidng

Bangladesh BR52-8-2, BR95-75-2

Colombia Colombia II, CICA 4

India IET 4082, IET 2911, IET 5551, Pokkali
Indonesia Sigadis, Banih Kuning

Liberia Gissi 27, Suakoko 8

Malaysia Mahsuri

Philippines IR20, IR38, IR40, IR44, IR46, IR52, IR54
Sri Lanka BW78, BW100, BW247-6

Thai Lan Khao Dwak Mali, Nahng Kiew

Viét Nam Ca Dung Go Cong

7-3. NGHIEN CUU DI TRUYEN PHAN TU TiNH CHONG CHIU PQC SAT
7-3-1. Tinh chéng chiu d§ ddc sit trong quin thé don bdi kép IR64 x Azucena

Can clr vao diéu tra DNA trén bd me vao nam 1995 tai IRRI, nguoi ta ghi nhan [R64
(indica) la giéng nhiém, va Azucena (japonica) la gidng chdng chiu tbt, do do, nguoi ta thiét
1ap mot quan thé don boi kép (double haploid = DH) véi 123 dong dugc phat trién tir cap lai
nay (Wu va ctv. 1997, Guiderdoni va ctv. 1992). Sau d6, ngudi ta phat trién mot quan thé
BC,F; tr 100 dong DH lai lui v6i Azucena, do vay n6 con dugc goi la DHBC/F;.

Hat giéng ctia bd me, 123 dong DH va 100 dong DHBC,F; duoc cay trong khay cat
thach anh (quartz sand). Sau mét tuan, mdi dong chon 12 cdy, mdi bé me chon 24 cay, roi
chuyén chiing vao chau nhua plastic chtra 30 lit dung dich dinh dudng (Yoshida va ctv. 1976).
Xt Iy do doc sat béng cach cho vao dung dich dinh dudng 250 mg Fe™" / lit & dang Fe,(SOy);,
d6 pH dung dich dugc diéu chinh mdi ngay sao cho diéu kién thi nghiém & pH 4,5 va ngudi
ta phai thay méi dung dich dinh dudng sau mdi 3 ngay. Nhiét d6 trong nha kinh dugc didu
chinh 20-32°C ban ngay va 12-20°C ban dém. Sau 4 tuan 1&, ngudi ta thu hoach mdi ciy véi
diém danh gia SES bang mit (IRRI 1988) vdi triéu chimg “leaf bronzing”, xac dinh trong
lwong kho cua chdi (SDW) va ham luong Fe trong cdy. Gia tri trong dbi ciia mdi tinh trang
duogc tinh bang cach 14y hiéu sb gia tri tuyét di cua 2 nghiém thirc chia cho gia tri tuyét ddi
ctia nghiém thirc d6i chirng va nhan cho 100.

Thi du gia tri twong dbi cta trong lugng kho chdi than:
(SDW dbi chimg — SDR x1r 1)
RSDW = - x 100
SDR d6i chung




Wu va ctv. (1997) da st dung 175 marker dé thanh lap ban dd trén nhiém sic thé sb 12
thong qua quan thé DH ctia IR64 x Azucena, trong d6 bao gdm 76 marker ctia genome cay ltia
(RG), 16 marker cua genome cDNA cdy “oat” (CDO), 49 marker ciia cDNA clone (RZ), 15
gen va 19 marker khac. Tan suat cua alen cdy IR64 d6i v6i hau hét nhimng marker st dung
biéu thi mét phan bd dbi xtng, minh chimg mot su can béng trong vat liéu di truyén ctia mdi
bd me truyén sang cho con théng qua k¥ thuat nudi cy tai phan (Huang va ctv. 1997)
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175 marker biéu hién da hinh duogc sir dung dé 1ap ban do6 lién két gen theo MAPMARKER
(Lander 1993). Gia tri LOD > 2,4 va p < 0,001 doi vdi sai s0 Type 1 duoc sir dung d€ lam tiéu
chi xac dinh muc d¢ y nghia cia QTL lién ket voi marker loci.

) Azucena dugc khang dinh 1a giéng co kha ning chdng chiu do doc sit va IR64 1a
giong nhiém & ngudng 250 mg Fe'" / lit trong mdi truong dinh dudng Yoshida (Bode va ctv.
1995)

Ham lugng sat trong dung dich dinh dudng giam khoang 50% sau 3 ngay trong khi
cdy tang trudng. Do vay, chung ta phai thay mgi moi truong sau moi 3 ngdy. Cho du c6 thay
moi, nhung ham luong Fe™ van ¢6 xu hudng suy giam giita nhitng lan thay d6i nhu vay



Bang 2: Chi s diém chdng chiu va trong lugng kho cua chdi giam twong ddi (RSDW)
v6i nhitng marker loci tuong tmg (p , 0,001) (Wu va ctv. 1997)

Thong sb Marker | Nhiém | Xac R’ IT 1]
thé suét Kiéu gen IR64 | Kiéu gen Azucena
Chi s6 RG345 1 0,001 | 0,33 4,17 1,99
chéng chiu | RG381 1 0,001 | 0,29 4,02 1,99
RG810 1 0,001 | 0,12 2,14 3,37
RSDW RG345 1 0,001 | 0,17 39,74 28,43
RG381 1 0,001 | 0,15 38,63 28,65
RG810 1 0,001 | 0,23 27,02 37,55
RG331 1 0,001 | 0,21 26,96 38,24
RG978 8 0,005 | 0,11 35,83 26,33

Bang 3: Phan tich QTL theo phuong phap ban do cach quiang (Wu va ctv. 1997)

Thong sb Vi tri Nhidm thé | Gia tri tinh cong | R*(%) LOD
Chi sb RG345-RG381 1 -1,06 32,3 10,10
chéng chiu | RG810-RG331 1 0,63 12,6 3,53
RSDW RG345-RG381 1 5,51 15,5 4,73
RG810-RG331 1 5,66 21,5 6,38

RG978-RG1 8 4,61 10,0 2,75

Chi s6 chdng chiu va trong luong kho cta chdi twong ddi dugc phan tich ca hai
phuong phdp SMA (bang 2) va IMA (bang 3).

Bon loci ciia marker trén nhidm séc thé sé 1 va mot marker trén nhidm sic thé sb 8 da
dugc ghi nhan (hinh 7-1). QTL diéu khién chi s chng chiu da giai thich tur 12,6 dén 32,2%
bién thién kiéu hinh, trong phan tich ban d6 cach quang. QTL diéu khién RSDW d4 giai thich
tr 15,5 den 21,5% bién thién kiéu hinh trén nhiém sic thé s6 1 va 10% kiéu hinh trén nhiém
sdc thé s6 8. Hai loci cua gen dugc xac dinh boi hai marker ké can RG345 va RG381, va lién
két v6i marker 810 trén nhiém sic thé s6 1 ddi voi ca hai tinh trang: chi sb chong chiu va
RSDW. So sanh trung binh kiéu gen giita hai marker cho thdy alen cua tinh chong chiu xuét
phat tir Azucena dinh vi tai locus thr nhit trén nhiém thé s6 1 va mot locus khac trén hnidm
thé sb 8. Alen tir locus thtr nhi trén nhiém thé sé 1 xuat phat tir IR64. Wu va ctv. (1997) cing
dang thyc hién ky thuat “substitution mapping” trén quan thé chon loc tir cac dong chbng chiu
v6i giam thiéu t6i da genome cua Azucena trong nghién ctru tiép theo, nham dap ung yéu cau
mg dung MAS trong chon gidng lta chng chiu do doc sit.

7-3-2. Tinh chdng chiu d9 ddc sit trong quin thé cin giao dworc lai lui giira Nipponbare /
Kasalath // Nipponbare

Wan va ctv. (2002) da thyc hién mot qu?m thé can giao backcross (BILs = backcros§
inbred lines) tir Nipponbare (japonica) / Kasalath (indica) // Nipponbare, v6i 96 dong BIL dé
phan tich ban d6 QTL tinh chong chiu d6 ddc sat cua cay lua.

banh gia kiéu hinh dugc thuc hién trén bd me va quﬁn thé con lai BIL nay, voi su hién dién
clia cac gibng dbi chung IR26, IR64, IR74, Mahsuri, va Suakoko 8. Dét thi nghiém ngd doc
st thudc Trai thi nghiém cta Dai Hoc Nong nghiép Nanjing — Trung Qudc. Dt c6 do doc sit
trong vung trong laa ciia Trung Qudc chiém khoang 7,5-8,0 triéu ha, lam ning suét giam 10-
20% tuy theo dat va tiy theo giéng canh tac (Li va ctv. 1991)
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Hinh 7-2: QTL xac dinh tinh chéng chiu déc sit trong qudn thé
Nipponbare / Kasalath // Nipponbare (BIL), vd&i tinh trang leaf
brozing index (LBI): chi s& chéng chiu dwa trén 14 bi ndu, stem dry
weight: trong luong khd cua than lua, tiller number: sé chéi, root
dry weight: trong luong khdé cua ré& lua (Wan va ctv. 2002)

Chi s6 chdng chiu dya trén hién tuong la bi nau (LBI), trong lugng kho cua thén ra (SDW), 5O
choi (TN), va trong lugng kho cua ré laa (SDW) dugce sir dung nhu nhimg tiéu chuan chon loc
tinh chéng ch1u d6 doc do sit sau 4 tudn cdy trong moi trudng dinh dudng Yoshida co xu 1y

250 ppm Fe™"
Phan b chuan (normal) dugc ghi nhan trong tinh trang LBI, 1&ch trai theo Kasalath ca

3 tinh trang con lai, trong 96 c4 thé ciia quan thé BIL, va ¢ su khac biét rit y nghia giita

Nipponbare va Kasalath

Bang 4: Phan tich QTL cua 4 tinh trang: chi s6 chéng chiju (LBI), trong lwong khé cua than

(SDW), sb6 choi (TN), va trong lugng kho cua ré (RDW) trong giai doan ma, theo

phuong phap ban d6 cach quang (Wan va ctv. 2002)

Tinh trang Quing giita hai marker | Nhiém thé | LOD R (%) Tinh cong
LBI C955-C885 1 3,17 20,5 0,0210
SDW C955-C885 1 7,03 36,9 -0,0114
C25-C515 3 5,85 47,9 0,0072
TN R1928-C178 1 3,49 42,4 0,1300
C955-C885 1 6,89 43,9 0,0679




RDW R2329-R210 1 4,32 39,2 -0,0055
C955-C885 1 6,59 6,59 -0,0095
C25-C515 3 5,35 5,35 0,0029

Chung ta chua tim ra mdi quan hé giita hai két qua ciia hinh 7-1 va hinh 7-2 trén
nhiém séc thé so 1

Trong két quia phén tich quan thé BIL, gi4 tri LOD déu Ién hon 3,17 (bang 4), ban do
RFLP va s0 liéu deéu dugc thu thap tr chuong trinh Rice Genome ctia Nhat phuc vu nghién
ctru QTL.

Wan va ctv. (2002) da xac dinh 8 QTL lién két véi tinh chong chiu do doc sit, sir dung
computer chuong trinh Mapmarker/QTL (Lincoln va ctv. 1993).

Mot QTL gia dinh duge tim thdy c6 lién quan dén tinh trang LBI trén nhiém thé s6 1,
giai thich 20,5% bién thién kiéu hinh trong quan thé BILs (bang 4, hinh 7-2).

Hai QTL duoc tim théy c6 lién quan dén tinh trang SDW, mdt dinh vi trén nhiém sic
thé s6 1 cung vi tri vdi tinh trang LBI.

Ba QTL duogc tim thay cd lién quan dén tinh trang RDW, hai dinh vi trén nhiém sic
thé s6 1 va 1 dinh vi trén nhiém sic thé s 3

QTL dinh vi trén nhidm thé sé 3 vira c6 lién quan dén tinh trang trong luong khé cua
than, vira c6 lién quan dén tinh trang trong lugng kho cia re (hinh 7-2)

Tat ca nhimg QTL gia dinh nay déu giai thich bién thién kiéu hinh cta tinh trang kha
16n trong quan thé BILs tir 20,5% dén 47,9%

Chung ta chu y, quang gitta hai marker C955-C885, 1a noi dinh vi cia QTL gid dinh
¢6 lién quan dén ca 4 tinh trang tiéu chuan (hinh 7-2).

Nha chon giéng cé thé loi dung dac dlem nay de tim QTL hiru ich cho chién lugc
MAS nham hoi ty gen chéng chiu doc sit vao gidng cai tién co chi s thu hoach cao, gia ting
ning suat giéng laa trong trén dat c6 doc sit cao.
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Chuwong 8
CO SO DI TRUYEN TiNH CHONG CHIU NHIET PO LANH

8-1. GIOI THIEU CHUNG

Cay lua thugc nhom cay nhay cam véi nhi€t do lanh, nhit 1a d6i v6i nhimng gléng co
ngudn gdc nhiét déi va can nhiét doi. Nhimg ton thuong do nhiét do lanh gly ra co thé duoc
quan sat o nhleu giai doan tang truong khac nhau cua cdy lua: hat khong nay mam, cdy ma
kém phat trién, hién tugng cay lun, can c¢di, hién tugng bién d6i mau sac, hién tuong thoai hoa
dinh bong Iua, gia ting ti 1& hat 1ép, va hién twong hat chin bat binh thuong (Kaneda va
Beachell 1973).

O phia bic nuéc Nhat, hién tuong, bat thu do nhiét d6 lanh dugc xem nhu van dé
nghiém trong nhit 1am ning suit lta giam rat nhiéu (Salto va ctv. 2001). Bdi vai kiéu gen cay
lda man cam véi tinh trang bat thy do nhiét do lanh, giai doan tang truong nhay cam nhat 1a
giai doan lam dong, ddc biét 1a giai doan vi bao tir chuyén tr pha “tetrad” sang pha dau tién
ctia nhiém thé thu nho lai, xét trén co s¢' gian phan nhiém thé trong di truyén té bao (Satake va
Hayase 1970). Nhiét d6 thap trong sudt qia trinh phat sinh vi bao tir (microsporogenesis) sé
lam cho thoai hoa vi bao tur va tao ra hi¢n tuong phinh to té bao hat phan. Mat khac, co quan
ctia nodn van duy tri dugc kha nang thu tinh mét cach binh thuong, nhung tién trinh phat trién
mlcrospore hoan toan bj wc ché (Hayase va ctv. 1969). Do do, hién tugng thoai hoa
microspore, va/hodc hién tugng phinh to té bao hat phin duoc xem nhu phan tmg cia kiéu
gen bat thy dbi voi sy ton thuong do nhiét d6 lanh (Nishiyama 1976).

Co ché chéng chiu lanh hién nay van chua duogc nghién ctru mét cach chi tiét, con
nhiéu cau héi chua duoc giai dap thoa dang. Mudn dat duoc mot két qua thanh cong vé thu
phén, cdy lua can c6 du sb luong hat phan cén thiét trong tai phan. SO lugng hat phan giam
theo nghiém thirc xr 1y lanh 1am cho ti 1¢ bét thy gia ting rat c6 ¥ nghia (Satake 1991). Nhimng
gidng laa chéng chiu lanh thuong san sinh ra sd lwong hat phén nhiéu hon giéng nhidm
(Satake va Shibata 1992). Nhu vay, chung ta c¢6 thé néi rang so lwong hat phan 1a mot yéu t6
quan trong trong co ché chong chiu lanh. Nguoi ta con ghi nhan sd luong hat phan tuong
quan thuan véi chiéu dai tai phan (Oka va Morishima 1967, Suzuki 1981), va dudong nhu
chiéu dai ti phin c6 twong quan v&i hién tuong chdng chiu lanh (Tanno va ctv. 1999).

Hién tuong chdng chiu lanh 1a tinh trang di truyén sb luong va chua c6 mot gen chu
lue nao duoc xac dinh (Saito va ctv. 2001). Futsuhara va Toriyama (1966) udc doan rang s6
gen chéng chiu lanh c6 thé 1a 4 gen hodc nhiéu hon 4 gen. Chung lién két rat chit véi gen Pr
(tinh trang vo trau mau tim), Rc (tinh trang vo lua hat gao mau nau), d> (t1nh trang lun), gh
(tinh trang v& triu mau vang), n/ (neck leaf), va bc (tinh trang thén ra gion, dé bé giy =
brittle) trén nhidém sic thé s6 3, 4, 5 va 7 (Futsuhara va Toriyama 1966, Takahashi va ctv.
1973, Sawada 1978)

8-2. DI TRUYEN TiNH CHONG CHIU LANH
8-2-1. Ban d6 QTL trén nhiém sic thé s 4

Gidng laa “Norin-PL8” c6 gen chdng chiu lanh ké thira tur gidng laa Silewah
(Japonica). Saito va ctv. (2001) da quan sat trén hai doan nhiém sic thé dugc hoi tu gen muc
tiéu tir Silewah, dinh vi trén nhiém the sO 3 — vai ngén, va trén nhidém thé s6 4 — vai dai (Sa1to
va ctv. 1995). Céc tac gia nay da tlen hanh 1ap ban d6 QTL theo kiéu fine mapplng tap
trung trén nhiém thé s6 4, trén co so quan thé hdi giao (BC) va NIL (nearly isogenic lines).

Norin-PL8 1a giéng laa chong chiu lanh duoc phat trién nho lai hdi giao giita gidng
japonica chéng chiu lanh Silewah voi mot dong laa Nhat Hokkai 241, trong d6 dong Hokkai
241 dugc dung lam dong tai tuc (recurrent parent), va Silewah 1a giéng cho gen muc tiéu
(donor). Saito va ctv. (2001) di chon dugc mot dong Syo6 tir to hop lai Kirara 397 / Norin-



PL8 // Kirara 397 (quan thé BCFs). Dong Syo6 c6 chira doan nhiém sic thé s6 3 va 4 hoi tu
gen muc ti€u tr Norin-PL8. Sau hai lan hoi giao, tac gia da chon mot cay di hop tir ddi véi
hoi tu gen muc tiéu ¢ nhiém thé sd 4, nhung khong c6 gen muyc ti€u & nhiém thé s6 3. Cho cay
nay ty thu phan nguoi ta phét trién quan thé phan ly ky hiéu 1a BT4, va 114 cay BT4 nay
duogc chon dé st dung trong phén tich ban d6 cach quing.

Mau DNA dugc ly trich tir 14 lta theo phuong phap CTAB (Murray va Thompson
1980). RFLP marker duoc sir dung ¢ nguon g0c tir chuong trinh genome cay lua cua Nhat
(RGP) ky hiéu 1a “R” va “C”, ¢6 ngudn goc tir Saito va ctv. (1991) ky hiéu 1a “XNpb”.

Phuong phap danh gia kiéu hinh tinh trang chng chiu lanh trong nudc c6 nhiét do
lanh (Futsuhara va Toriyama 1964), dwoc xem nhu la phuong phap thong nhit trong thanh loc
gidng chdng chiu lanh qubc té. cdy lua duoc xir Iy ¢ nhiét d6 nuéc 19°C tir giai doan tuong
khéi so khoi dén giai doan trd. P9 sdu myc nude 20 cm & thi nghiém ngoai dong va 24 cm &
trong nha Iudi. Panh gia hat hitu thu dé két luan vé thanh loc chéng chiu lanh.

Saito va ctv. (2001) da st dung phan mém MAPL97 (Ukai va ctv. 1991, Hayashi va
Ukai 1994) @€ phan tich QTL va ban d6 QTL.

Mudn xé4c dinh chinh xac vi tri QTL trén nhiém sac thé 56 4, nguoi ta phat trién mot
quan thé hoi giao cai tién, chon Kirara 397 lam giong tai tuc. B6 sung thém 5 RFLP marker
(R738, R740, R1427, R2737 va C1016), 2SCAR marker (SCAB1 va SCAM20) dé phén tich.
Nhitng marker duoc thé hién trén ban d6 (hinh 8-1B). Saito va ctv. (2001) dé sir dung 117 ca
thé cua quan thé BT4 phan ly dé phan tich theo phwong phéap cach quing dbi véi tinh trang
chéng chiu lanh. Hinh 8-1A cho thiy gia tri LOD trén doan hoi tu gen muyc tiéu ciia nhidm thé
$0 4, voi thang diém kha cao (LOD>25) tir trung tim dén diém cudi ctia hoi tu (introgression).
Gia tri t6i da ciia LOD dugc ghi nhan tai quing giita R2737 va XNpb102. Diéu nay cho thy
rang QTL phan 16n dinh vi trong quang R2737 va XNpb102.

Saito va ctv. (2001) con phat trién quan thé NIL dé thyc hién k¥ thuat “fine mapping”
QTL diéu khién tinh trang chéng chiu lanh. Nguoi ta chon lya 12 dong tai t& hop
(recombinants) gitra R738 va R1427 trong quan thé BT4. Con lai ciia mdi “recombinant”
dugc phat trién thanh nhiing dong 6n dinh (fixed) thong qua phuong phip MAS (marker-
aided selection). Kiéu gen ctia mdi dong NIL duoc thé hién trong hinh 8-1B. Kiéu hinh chong
chiu lanh dugc danh gia thong qua gia tri trung binh cua hat hiru thu.

Kiéu gen ctia BT4-9-7 1a kiéu gen cuia Norin-PL8 d6i vi marker R738.

Tinh trang chdng chiu lanh cia BT4-76-2 va BT4-76-7 1a kiéu gen cua Norin-PL8 d6i
v6i marker R738 va R2737.

Két qua nhu vy cho thdy ring QTL diéu khién tinh chdng chiu lanh dinh vi giira
marker R738 va XNpb102

Bang 1: Twong quan giita nhiing doan hoi tu gen muc tiéu trén nhiém sic thé sb 3 va 4 véi
tinh trang chiéu dai tii phan (Saito va ctv. 2001)

Nhiém | Marker Chiéu dai tui phan t P
sdc thé Kirara 397 [n] | Norin-PL8 [n]
3 XNpb345 2,42 (22) 2,51 (33) 2,048 0,0455
4 R2737 2,38 (26) 2,55 (26) 4,257 <0,0001

Trude do, nguoi ta da tim théy QTL diéu khién tinh trang chéng chiu lanh dinh vi trén
vai ngan cta nhidm thé s6 3 va trén vai dai cta nhiém thé s 4 (Saito va ctv. 1995). Nguoi ta
cling di xac dinh dong chéng chiu lanh Hokkai- PL4, mot dong cung bd me voi Norin-PLS8,
cung ¢ vung hoi ty gen muyc tiéu trén nhiém thé sé 4, nhung thiéu ving muc tiéu trén nhiém
thé s6 3. Chinh QTL chong chiu lanh trén nhiém thé sb 4 cling dugc kham pha trong mét



glong chéng chiu lanh khac Hokkai-PL5, ma tinh trang chéng chiu nay duoc hoi tu tir glong
chong chlu ¢6 ngudn gdc javanica (japonica nhiét doi) Lambayque 1. Do d6, QTL trén nhiém
sdc thé s6 4 duoc xem nhu quan trong hon so v&i nhiém thé s 3 trong viéc thé hién gen
chéng chiu lanh
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B : . i : i Ctb-1 Ctb-2
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BT4-76-2 C : T - 4
BT4-76-7 ; PN D ] rvﬁm - +
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R1427 ci1016 R740 SCAM20 R2737 R738
XNpb267,

XNpb177 KNBbZBS SCAB11
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Hinh 8-1(A): Ban d6 cach quing QTL tinh trang chong chiu lanh trén vai dai coa
nhiém sic thé sb 4, s dung quan thé BT4, véi kiéu gen cia cac dong NIL. (B)
Dang hinh Norin-PL8 biéu thi bang thanh ngang to den, dang hinh Kirara 397 biéu
thi bang thanh mau tring. Dang hinh téi t hop (recombination) duoc biéu thi bang
thanh ngang c6 chdm. Kiéu gen Ctb-1 va Cth-2 dugc dy doan bang kiéu gen marker
va tinh chéng chiu lanh ciling dugc biéu hién (Saito va ctv. 2001)
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Hinh 8-1 con thé hién mot QTL chdng chiu lanh khéac dinh vi gitra R740 va SCABI1,
Ngudi ta tim thdy hai QTL chdng chiu lanh khac nhau dinh vi trén nhlem sdc thé s6 4, mot thé
hién tinh chat ngoai bién (distal), ky hiéu la Ctb-1, mot thé hién tinh chat noi bién (prox1mal)
ky hi€u 1a Ctb-2. Ba dong NIL (BT4-112-1, BT4-10-6, va BT4-50-1) c6 ca Ctb-1 va Cib-2,
nhung tinh trang chéng chiu lanh cta chung thé hi¢n glong voi cac dong NIL chi c6 mot Crb-
I hoidc Ctb-2 (thi du nhu BT4-76-2, BT4-70-1). Két qua nay cho thdy tuong tac giita Ctb-1 va
Ctb-2 khong co tinh chét cong tinh (addltlve) (Saito va ctv. 2001).

8-2-2. Vi tri trén ban d6 cia Ctb-1 va Cth-2

SCABI11 va SCAM20 1a nhung marker SCAR duogc phat trién tir phan tir DNA da
hinh duogc khuech dai mot cach ngau nhién (RAPDs) Nguoi ta sit dung nhitng marker RFLP
trén ban dd theo chwong trinh genome cdy lua (RGP) cua Nhat (Kurata va ctv. 1994,
Harushima va ctv. 1998) nhung vi tri cia SCAB11 va SCAM20 trén ban do van chua duoc
xéac dinh. Do d6, ngudi ta khong thé wdc doan chinh xac khoang cach di truyen gitta Ctb-1 va
Ctb-2. Bé xac dinh dugc nhing vi tri cua SCAR marker trén ban d6 di truyén RGP, nguoi ta
da sir dung ban do vt 1y trén co s& YAC clone (yeast artificial chromosome) ciia RGP (Koike
va ctv.1997).

Marker SCAM20 ¢ trong YAC clone “Y1676”, phu kin mét vung 102,0 ¢cM — 102,6
¢M trén ban d6.

Marker SCAB11 & trong YAC clone “Y1955”, pht kin mdt vung 106,7 cM trén ban
d6 (hinh 8-2).



Ctb-1 dinh vi tai vung c6 d6 16n 6,7 cM, quét trén mot doan tr 106,7 cM dén 113,4
cM.

Ctb-2 dinh vi tai viing ¢6 d6 16n 5,8 ¢cM, quét trén mot doan tir 96,2 cM dén 102,0 cM.

Gia tri khoang cach tir Ctb-1 dén Ctb 2 woc khoang 4,7 dén 17,2 ¢cM (hinh 8-2).

8-2-3. Tinh chdng chiu lanh va chiéu dai tdi phin

Chiéu dai tGi phan cua glong Norin-PL8 1a 2,85mm va Hokkai 241 1a 2,13mm (Saito
va ctv. 2001). Chiéu dai tai phan cta cac dong con 1a1 F; phan b6 theo biéu do hinh chuong
(phan b chuan) cho thay khong thé khang dinh chiéu dai tai phan do mot gen chu lyc quyet
dinh. Sy phéi hop giira chiéu dai tai phan va cac doan nhiém the héi ty trén nhidm sac thé s6 3
va 4 dugc thtt nghiém thong qua phan tich phuong sai véi moi marker dugc xem nhu mot
nghiém thirc. Miac du marker R2737 trén nhiém sac thé sé 4 twong quan cé y nghla voi chiéu
dai tai phén, nhung murc d¢ twong quan co y nghla cua XNpb345 trén nhiém sic thé sb 3 kha
thap (bang 1) Két qua nay dan dén mot suy ludn rang QTL diéu khién tinh trang chiéu dai tai
phan dinh vi trén vai dai ciia nhiém sic thé sd 4 (Saito va ctv. 2001).

Ca hai Cth-1 va Ctb-2 c6 kha nang ket hop v6i tinh trang chiéu dai tai phén, va sy
tuong tac ciia nhimg gen nay khong cé tinh chat cong tinh.

8-2-4. Ban @6 QTL tinh trang chong chiu lanh & giai doan lam dong

Giai doan nhay cam nhat ddi véi nhiét do lanh 1a giai doan lam dong, vao khoang 11
ngay truge khi lua trd (Andaya va Mackill 2003). Gidng laa japonica dugc ghi nhan co kha
ning chdng chiu lanh tét hon giéng laa indica (Glaszmann va ctv. 1990, Dilday va ctv. 1990).

Ngum ta str dung gidng lGa j Japonica ¢co ngudn goc ¢ California la M-202, va glong lua
indica c6 nguon goc & IRRI 12 IR50 1am bd me cho quan thé can giao tai to hop (RIL) voi 191
dong con lai ¢ the hé Fs va Fs (Andaya va Mackill 2003).

Tac gia da st dung 300 microsatellite marker va ky thuat PCR dé phan tich QTL trén
quan thé RIL vé tinh trang chng chiu lanh.

bénh gia kleu hinh dugc thuc hién trong phytotron trong diéu kién 12°C, 12 gid sang /
ngay, am do twong doi trong phong 1a 72%

Ban d6 lién két gen duoc thiét ké theo pham mém MAPMARKER 2.0 (Lander va ctv.
1987), v6i chuén gia tri LOD = 5,0.

Tong so 175 microsatellite marker trén 181 loci dugc st dung dé thiét ké ban dd QTL,
v6i chiéu dai tong cong trén ban dd 1a 1.276,8 c¢M, chiéu dai trung binh giita hai marker 1a
7,1cM.

Tac gia st dung phan mém PLABQTL (Utz va Melchinger 1996) trong phan tich ban
d6 cach quang.

~ QTL dinh vi trén nhiém sic thé sd 1, 2, 3, 5, 6, 7, 9, 12 duge xac dinh vai tro didu
khién tinh trang chong chiu lanh & giai doan lam dong.

S6 marker diéu tra tinh chat da hinh trén mdi nhidm sdc thé bién thién tir 15 dén 41, ti
1¢ da hinh bién thién tr 27% (nhiém thé s6 8) dén 88% (nhiém thé so 5). Trung binh da hinh
ghi nhan duogc trong cdp lai gilta japonica X indica la 67%. Phéan tich d¢ léch phan ly
(segregation distortion) thong qua pheép thir x v6i gia dinh tin suét alen 1a I: 1 (indica :
Japonlca) Két qua tan suat alen cua IR50 la 0,52 va cua M-202 la 0,48. Trong s6 181 loci
duoc xac dinh trén ban dd, co 12% nghleng Ve alen cua IR50 va 5% ngh1eng vé alen clia M-
202 (hinh 8-3). Tan suat alen ddi v6i IR50 blen thién tir 0,19 dén 0,72 v6i tat ca marker dinh
vi trén nhlem sdc thé so 5,6,9, 10 va 11, biéu thi mot sy phan bd chuan cua alen. Cac doan
nhiém thé 1, 3 va 8 thé hlen su 1&ch lac trong phan ly, xu huéng nghiéng vé alen cuia giéng
japonica (Andaya va Mackill 2003).

Bién thién kiéu hinh va su hién dién QTL duogc thuc hién trén co so thanh loc stress do
nhiét d6 lanh 12°C, thong qua su quan sat ti 1& hat bat thy SFPa ctia M-202 tir 70% xudng
60%, va SFPa cua IR50 tir 30% xuodng 20% vao lac 5-6 ngay sau khi xur Iy nhiét do lanh,



trong do, ket qua quan sat 5 ngay dau tién cho thay IR50 giam dot ngot SFPa. Trai lai, SFPb
cua IR50 b1eu thi rat thap vao lic 6 ngay sau xtr 1y, trong khi SFPb ctia M-202 van duy tri gia
tri 70% cho dén ngay thtr 7 (Andaya va Mackill 2003).

Bang 2: Phén tich QTL tinh trang chéng chiu lanh theo phwong phap cich quing, quan thé
RIL tir t6 hop lai IR50 x M-202 (Andaya va Mackill 2003)

QTL Nhiém | Quéng giita 2 Giatri | LOD R’ Tinh Anh
thé marker cM cong | huong
DFE’

% hat hitu thu

SFPa (17,5)*

qCTB2a 2 RM234-RM301 2,6 6,0%* 16,8 5,83 M

qCTB9 9 RM257-RM242 5,1 3,7% 10,7 4,68 M

SFPb @7.7)

qCTBI1 1 RM151-RM259 | 14,5 5,1%* 14,6 5,81 M

qCTB2b 2 RM324-RM301 2,6 3,6% 10,5 4,02 M

qCTB3 3 RM156-RM214 3,1 5,9%* 16,5 5,76 M

% hoa lua khong

phat trién (USP) (15,9)

qCTBS5 5 RM26 -RM334 | 10,4 4,3%* 12,8 -10,63 M

qCTB6 6 RM50 -RM173 14,9 4,3%* 12,6 7,42 I

qCTB7 7 RM129-RMS81b | 10,1 4,0% 11,7 5,13 I

qCTBI12 12 RM292-RM260 3,1 3,9% 11,6 - 9,11 M

(a): biéu thi tong cong anh hudéng QTL trong giai thich bién thién ki€u hinh, (b): DPE viét tat
tr chir direction of phenotyplc effect, c6 nghia la xu huéng anh hudng kiéu hinh thudc vé M
(gidng M-202) va thudc vé I (gidng IR50).

Theo két qua nay:
~ Ti 18 phan tram hat hitu thy ¢6 xu huéng nghiéng vé kiéu gen cua gidng chéng chiu lanh
M-202.
~ Ti 1& phan trim hoa lta khong phat tr1en USP (undeveloped splkelet percentage) c6 xu
hu’0’ng nghiéng vé kiéu gen cua ca hai giéng: giong nhay cam véi nhiét do lanh IR50, va
giong chong chiu M-202.
SFPa duoc diéu khién boi 2 QTL dinh vi trén nhiém séc thé s6 2 va 9 (bang 2, hinh 8-3), ky
hiéu la gCTB2a va qCTB9
- qCTB2a dugc xac dinh gilta hai marker RM234-RM301, giai thich 16,8% bién thién
kiéu hinh
- qCTBY9duogc xac dinh gilra hai marker RM257-RM242, giai thich 10,7% bién thién kiéu hinh

SFPb duoc dleu khién boi 3 QTL dinh vi trén nhidm sic thé s6 1,2 va 3, giai thich
27,7% bién thién kiéu hinh (bang 2)

_bay la cong trinh dau tién phan tich QTL tinh chong chiu lanh ¢ giai doan lam dong
v6i quan thé RIL, nghiém thirc xir Iy nhiét do lanh trong phong Béi vi trude do, co nhidu
cong trinh thanh loc trong nude dong lanh, va nhiém sic thé sé 3 va 4 duoc xac dinh 1a ving
dinh vi cua QTL d1eu khién tinh chéng chiu lanh (Salto va ctv. 1995, 2001). Nhu'ng QTL dinh
vi trén nhiém sic thé so 3 cua cong trinh Andaya va Mackill (2003) khong glong voi QTL cua
Saito va ctv. (2001). Gan day nhitng QTL dinh vi trén nhiém séic thé so 1,7 vall diéu khlen
tinh chong chiu lanh & giai doan 1am dong ciing dugc cong bd trong t6 hop lai giita hai giéng
japonica (Takeuchi va ctv. 2001)
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Hinh 8-3: Ban d6 QTL tinh chéng chiu lanh & giai doan lam dong, trén co so 191
dong RIL (IR50 x M-202) (indica x japonica), v6i microsatellite marker phu trén 12
nhiem sac thé (Andaya va Mackill 2003)

Nhu vay c6 8 vung dinh vi trén 8 nhiém sic thé duoc ghi nhén co6 sy thé hién cua nhitng QTL
gia dinh diéu khién tinh chong chiu lanh & giai doan lam dong. Két quiia nay khuyén cdo mot
phuong phap méi thay vi thanh loc min trong diéu kién xir Iy nudc lanh, ngudi ta c6 thé dung
phong c¢6 nhiét do lanh dé danh gia kiéu hinh.

Hudng lau dai, nguoi ta ¢ gang xac dinh chién lugc sir dung microsatellite marker dé
ap dung MAS trong chon giéng chéng chiu, nhim chi phi va cong stic trong thanh loc tinh
chdng chiu lanh.

8-3. SU TRUYEN TiN HIEU & PHAN UNG PIEU TIET AP SUAT THAM THAU



Kho han, man va lanh 13 3 yéu t6 méi truong “phd bién” anh huong dén co ché diéu
tiét chat 4p suat thAm thau trong té bao (OA = osmotic adjustment) (Boyer 1982, Thomashow
1994, Bohnert va ctv. 1995).

Ngudi ta nghi rang can phai hiéu biét mot cach day du co ché nhan va truyen tin hi¢u
cta té bao nhu mot chia khoa dé biét dugc phan tmg cua cdy va co so di truyén tinh chéng
chiu lanh, tir 6 ching ta méi c6 thé cai tién giong cay trong theo muc tiéu mong mudn.

Phan mg d6i voi stress gdy ra su bién doi p suat tham thau do thiéu nudc, do nong do
mudi cao da duoc bao cao thong qua su thé hién cta nhiéu gen 1am thay doi tinh trang ctia cay
(xem chuong 2 va 3). Phan tng nay ciing duoc quan sat trong diéu kién nhiét do lanh, véi
thuat ngit “osmotic stress responsive genes”, viét tat 1a gen “OR” (Nodin va ctv. 1991,
Thomashow 1994, Giraudat 1995).

Ca hai loai stress dbi v6i ap suat thim thau va ddi v6i nhiét d6 lanh déu lam gia ting
ham lugng ABA (abscisic acid) (Chandler va Robertson 1994). Sy thé hién cua nhiing gen
OR c6 thé duoc kich hoat boi viée gia ting ham lugng ABA (Zhu va ctv. 1997). Tuy nhién,
trong phan tich sy thé hién gen OR trong cic dong dot bién thiéu ABA (ABA-deficient)va
dong dot bién khong nhay cam ABA (ABA-insensitive), ngudi ta thdy rang sy thé hién cua
mot vai gen OR t6 ra kha doc lap voi ABA (Gilmour va Thomashow 1991, Nordin va ctv.
1991, Gosti va ctv. 1995).

Bén canh d6, mét nguyén t6 didu tiét DNA c6 tinh chét “cis- acting”, dwoc xem nhu 1a
nguyén to phan Gng véi triéu ching mat nuéc (DRE = dehydation-responsive element),
nguyén t6 nay chi ‘phan Umg v6i stress do lanh va stress do t6n thuong chat nguyén sinh, ma
khong phan Ung ('101 vo1 ABA (Vasil va ctv. 1995).

Nhu vay, tién trinh truyen tin hiéu c6 tinh chét doc lap véi ABA va tién trinh 1€ thudc
ABA déu c6 thé xay ra, dé gen diéu khién tinh chdng chiu lanh thé hién va diéu tiét ap suat
thAm thau, bao vé cay giam thiét hai do stress (Gosti va ctv. 1995, Shen va Ho 1995, Ishitani
va ctv. 1997, Stockinger va ctv. 1997).

Nguoi ta 1am thi nghiém xem xét tién trinh truyén tin hiéu OR trong sinh vat don bao
Saccharomyces cerevisiae va ghi nhan nhiéu thong tin bd ich vé sy xac dinh va thé hién céc
gen OR (Brewster va ctv. 1993, Posas va Saito 1997, Zhu va ctv. 1997), trong d6, nguoi ta ghi
nhan co ché nhay cam trong 4p suat tham thau van con 13 van dé thtr thach rat 1on cho cac nha
khoa hoc.

Nguoi ta mo ta: “phospholipase C”, “nhiéu yéu t6 chuyén ma” va nhimg “protein
kinase” mang ma di truyén ciia gen OR, nhung chirc ning nhiém vu cua chang vé tién trinh
truyén tin hiéu van chua c6 gi 16 rang (Hirayama va ctv. 1995, Urao va ctv. 1994, Stockinger
va ctv. 1997, Nishihama va ctv. 1995).

Ishitani va ctv. (1997) da phat trién cac dong dot bién cua Arabidopsis thaliana dé
nghién ctu tién trlnh truyén tin hiéu déi véi stress do lanh va ton thuong chat nguyén sinh,
hién tuong diéu tiét gen OR va sy thé hién gen nay. Nguoi ta chuyén nap gen thé kham, c6
chura luciferase reporter cua con dom dom, RD29A4-LUC vao cdy Arabidopsis, cong thuc gen
nay dugc khoi dong boi DRE/C-repeat- va ABRE-c6 chira RD294 promoter (Yamaguchi-
Shinozaki va Shinozaki 1994). Cay dugc chuyén nap sé thé hién tinh chat phat quang sinh hoc
(bioluminescence) khi phén mg vai stress do lanh, xtr Iy ABA. Hat ctia cdy chuyén nap &
dang dong hop tir vé “transgene”, dugc xir ly dot bién bang hoa chit EMS (ethyl
methanesulfonate). Cay M; dugc thanh loc dya trén phan (ng phat quang sinh hoc. Kiéu hinh
ctia nhiéu dong dot bién van khong thé giai thich hién tuong truyén tin hiéu OR. Ishitani va
ctv. (1997) da tim cach thiét 1ap mot mé hinh khac trong nghién ciru tién trinh truyén tin hiéu
nay trén co so hai phuong an: tién trinh doc 1ap voi ABA va tién trinh 1¢ thudc ABA.

8-3-1. Picu tiét phan img phat quang sinh hoc ciia ciy Arabidopsis

Cay Arabidopsis thaliana chuyén nap gen RD29A-LUC 1a vat liéu thi nghiém duoc
xem xé&t tai Pai hoc Arizona, My. Viéc chon lua mdt promoter va mot reporter twong ting la



diéu kién can thiét dé thanh loc cac dong dot bién ddi voi muc tiéu nghién ciru vé diéu tiét gen
va truyén tin hi¢u. RD29A4 1a mdt promoter va LUC la mét reporter dugc chon dé thanh loc
cac “mutants” cua gen OR. Chirc nang cua RD294 cé thé duoc biét v&i cor78, hodc Iti78
(Howarth va ctv. 1993, Nordin va ctv. 1993), nhung san phim cua gen van chua dugc biét 13.
Nguoi ta xac dinh r?mg promoter nay co thé duoc kich hoat bai stress do nhiét do lanh va do
ap suat tham thau (Yamaguchi-Shinozaki va Shinozaki 1994). Bén canh d6, phan tng da dang
ciia ABRE/ABA diéu hoa ABA, ma RD29A4 ciing c6 chira yéu té DRE, yéu t6 nay duoc kich
hoat boi stress do lanh, nhung khong bi kich hoat do ABA. Nhu vy, promoter nay s€ tao diéu
kién dé chung ta nghién ctu ca hai tién trinh: “doc lap voi ABA va 1€ thuéc ABA”.

Reporter LUC duoc chon trong trudng hop nay boi vi sur thé hién ciia nd trong cay co
thé duoc phat hién bang cach st dung hinh anh video c6 thuat ngit chuyén mén 1a “low-light
video imaging” thong qua hién twong phat quang sinh hoc cua con dom dom.

Cong thirc gen RD294-LUC dugc chuyén nap vao cay Arabidopsis (ecotype C24) theo
phuong phap chuyén gian tiép nho Agrobacterium tumefaciens, chuyén qua re (Valvekens va
ctv. 1988). Nguoi ta chon dugc mot cay trong 9 cay chuyen nap c6 tinh chét doc lap, thé hién
cao nhat hoat tinh cia LUC trong diéu kién bi stress & chit nguyén sinh va bi stress do lanh.

Hai primer cua promoter nay la:

5’-TCGGGATCCGGTGAATTAAGAGGAGAGAGGAGG-3’
5’-GACAAGCTTTGAGTAAAACAGAGGAGGGTCTCAC-3’

Panh gia kiéu hinh dugc thyuc hién trén cidy ma 1 tuan tudi trong trong moi truong
agar, ¢ diéu kién nhiét d6 0°C, thoi gian thi nghiém 48 gio, va do gia tri phat quang sinh hoc
bang may “low-light CCD imaging”.

i Két ludn: Stress do lanh kich thich rit manh hién tugng phat quang sinh hoc trong cay
chuyén nap gen RD29A4-LUC ((Ishitani va ctv. 1997).

8-3-2. Phan lap dong dot bién c6 mirc dd phat quang sinh hoc thay ddi

Mot s lugng 16n cac dong dot bién thudc dang:

- cos: dugc viét tat tur thuat ngir: “constitutive expression of osmotically responsive
genes” ¢ nghia 14 dang thé hién co ban ciia gen phan mg véi diéu tiét nguyén sinh
chat

~ los: duoc viét tat tir thuat ngit” low expression of osmotically responsive genes” co
nghia la dang the hién thap cua gen phan tmg véi diéu tiét nguyén sinh chét

~ hos: dugc viét tit tir thuat ngi” high expression of osmotically responsive genes” c6
nghia 1a dang thé hién cao ctia gen phan tmg vai diéu tiét nguyén sinh chat

Chung dugc phan lap trong cac dong mutant nhd k§ thudt cao trong hé thong
“luminescence imaging”. Nhitng dong dot bién los va hos dugc gom vao thanh 14 16p tuy
thudc vao tinh chat khiém khuyét trong phan tmg voi mot stress hodc két hop nhiéu stress va
tin hiéu ABA (Bang 3). Trén co s phan 16p nhu vdy, ngudi ta d& nghi mot mé hinh truyén tin
hiu trong thuc vat bac cao (hinh 8-4)

Béng 3: SO dong dot bién duoc xép hang vao nhing 16p khac nhau (Ishitani va ctv. 1997)

Lép 1° 2° 3°

cos 9 16 8
los

Tét ca 34 139 198

Lanh 3 7 23

NaCl 3 15 47




ABA 0 6 18
Lanh/NacCl 3 2 17
NaCl/ABA 2 4 12
Lanh/ABA 0 6 9

hos
Tét ca 21 12 10
Lanh 9 9 32
NaCl 1 20 32
ABA 3 11 16
Lanh/NacCl 1 9 12
NaCl/ABA 11 10 11
Lanh/ABA 3 5 14

“Pot bién co kiéu hinh biéu thi phat quang manh (tong cong 103)

® Pot bién co kidu hinh biéu thi phat quang trung binh (tong cong 271)

© Pot bién co kiéu hinh biéu thi phat quang yéu (tdng cong 459)
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Hinh 8-4: M6 hinh truyén tin hi¢u trong diéu kién bi stress do lanh (Ishitani va ctv. 1997)

8-4. SU BIEN POI PROTEIN THEO NHIET PQ, MAN & KHO HAN

Tai Pai hoc New Delhi, An Do, nguoi ta s dung giéng lua Lal nakanda c6 tinh chéng
chju kho han rét t5t 1am vat liéu nghién ctru (Pareek va ctv. 1998) véi cac nghiém thire xtr 1y:
lanh, nong, ABA, kh6 han, va man. Su thay doi protein cua giéng Iua thir nghiém véi trong
luong phan tir bién thién tir 10,2 kDa (phan tng véi man, kho han, lanh va ABA) dén 123
kDa (phan tmg voi man, va ABA), thay doi tiy theo loai hinh bi stress, thoi gian xur 1y va tity
theo noi ly trich & than hoic ré (hinh 8-5, va 8-6)
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Hinh 8-5: Dién di protein phan tir cao, ly trich tir than cay ma, acrylamide SDS-gel
7,5%, thong qua nghiém thire xur Iy mén (salinity), kho han (desiccation), lanh (cold),
nong (heat), ABA (Pareek va ctv. 1998)

B. : i E.
Desiccation ABA
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Hinh 8-6: Pién di protein phén tir thap, ly trich tir than ciy ma, acrylamid SDS-gel 15-22%,
thong qua nghiém thire xtr 1y man (salinity), khoé han (desiccation), lanh (cold), nong (heat),
ABA (Pareek va ctv. 1998)

Nhiéu protein thé hién cac vach chdng lap 1én nhau theo muc d¢ nhay cam véi stress.
Nhitng protein c6 trong lugng phan tir 102, 100, 87, 85, 55, 44, 43.5, 43, 41.7, 39, 36, 32, 31,
29, 26, 24, 23.8, 23, 21.5, 19, 18.2, 16.8 va 16.2 kDa trong ré lta phan ng véi nhiing stress
khac nhau (hinh 8-9, va 8-10)
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Hinh 8-7: Pién di protein phan tir cao & ré& lia trong diéu kién ndng do acrylamide SDS-gel
7,5%, thong qua nghiém thirc xr Iy mén (salinity), kho han (desiccation), lanh (cold), néng
(heat), ABA (Pareek va ctv. 1998)

A. B. . G
Salinity Desiccation

Hinh 8-8: Pién di protein phan tt thip & r& lGa trong diéu kién ndng dd
acrylamide SDS-gel 15-22%, théng qua nghiém thtc xt ly mdn (salinity), khd
han (desiccation), lanh (cold), néng (heat), ABA (Pareek va ctv. 1998)

Nghiém thtrc xir Iy ABA c6 tinh chét bét chude trong ty nhién trong co ché truyén tin

hiéu va phan g chdng chiu, ciing cho ra két qua da hinh protein nhu nhiing stress trong thi
nghi¢m.



//Heat >~ _ Hinh 8-9: Biéu db
S108, 0N Salt Venn cho thay protein
15. 13,5 tich tu trong phan tng
voi cac stress khac
nhau ¢ than cdy ma,
theo két qua dién di
acrylamide SDS-gel
7,5% va  15-22%.
Trong lugng phan tir
(kDa) cua  tung
protein dbi véi stress
dugc danh dau (¥)
biéu thi sy suy giam
phan tng chdng chiu
voi stress, va nhiing
gia tri con lai biéu thi
su gia tang kha nang
phan ung vdi stress
(Pareek va ctv. 1998).
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Hinh 8-10: Biéu do
Venn cho thdy protein
tich tu trong phan Ung
voi céc stress khac nhau
o ré lta, theo két qua
dién di  acrylamide
SDS-gel 7,5% va 15-
22% (Pareek va ctv.
1998).
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Két qua phan tich protein nhu vay s& cung cip cho nha nghién ctru nhitng kién thic
vé: (1) nhimg thay d6i trong thé hién gen 1am co s¢ gii thich nhiing bién di di truyén trong
phan tmg ddi véi stress, (2) gia tri tuong dbi cua nhing thay d6i su thé hién gen c6 tinh chét
cam tmg va thé hién gen c6 tinh chét co ban trong dleu khién tinh chdng chiu vdi stress, va
1am 13 hon kién thtrc gifta gen va protein (san pham cudi cung cua no).



Mit khéc, ngudi ta ghi nhan tinh chéng chiu lanh cia nhiéu loai cy trong c6 lién quan
mat thiét véi cac mirc d6 khac nhau vé tinh khong bao hoa cua acid béo trong phosphatidyl
glycerol (PG) c6 trong cac 16p mang cua lap thé (chloroplast). Thuc vét co ti 1& acid béo
khong bao hoa cao, thi du nhu Arabidopsis thaliana, s& c6 kha niang chéng chiu rét t6t hon.
Enzyme “ glycerol-3-phosphate O-acyltransferase” (GPAT) c6 trong lap thé déng vai trd quan
trong trong viéc xac dinh muc do khong bao hoa ctia acid béo PG (Yokoi va ctv. 1998).

Ngudi ta phan 1ap mot cDNA déi voi enzyme GPAT c6 tinh chuyén biét dbi v6i oleate
cua genome cay Arabidopsis thaliana dudi sy kiém soat cua promoter cay bép Ubiquitin, gen
nay duoc chuyén nap vao cdy lua bang phuong phép gian tiép thong qua Agrobacterium
tumefaciens.

Céng thie gen chuyén nap: Km®-Ubiquitin-GPAT-NOS ter-Hyg"-pBIN19

Cac mirc d6 cua acid béo khong bao hoa trong phosphatidyl glycerol trong cay lua
chuyén nap gen dat gia tri 20% cao hon giéng lua khong chuyén nap, & nhiét do xir 1y 17°C.
Nhu vay, viéc du nhdp cDNA cua GPAT trong cdy Arabidopsis vao cdy lia tao ra mot su
khong bao hoa acid béo 16n hon va lién quan dén tinh chdng chiu lanh trong qua trinh quang
hop cua céy lua (Yokoi va ctv. 1998).

Bertin va ctv. (1997) da sir dung hién twong huynh quang cia diép luc td dé thanh loc
cac giong la chong chiu rét. Nhom tac gia da khai thac sy bién di t€ bao soma cta céy lua dé
thanh loc cac tinh trang muc tiéu.

Ky hiéu Fo biéu thi gia tri t6i thiéu huynh quang diép luc khi m¢ phan ng trung tam
PSII, Fm: biéu thi gia tri t6i da, Fv: biéu thi gi tri cia gidng (=Fm — Fo), Fv/Fm la hiéu qua
cua “PSII photochemistry”.

Dé danh gia hiéu qua cta hé thong quang hop II (PSII): “photochemistry” Fv/Fm &
nhiét d6 lanh d6i véi cac dong soma, nguoi ta do mirc d6 huynh quang diép luc t6 cua timg
dong soma trong thi nghiém nay, so voi giéng bd me ban dau, bang mot cong cu xach tay
“fluorometer” (PEA analyser, Hansatech, Anh Qudc). Nghiém thirc lanh trong phytotron duoc
duy tri 10/5°C (ngay/dém) trong 72 gio, truée khi xir Iy lanh, cy lua & diu kién nhiét do 1a
28/22°C (ngay/dém). Mau la laa dugc léy dé do gia tri Fv/Fm sau 0, 3, 6, 12, 24, 36, 48, 60,
72, 75, 144, va 147 gid va so sanh véi mau dbi ching duoc duy tri ¢ nghiém thirc 28/22°C
Nghiém thtic lanh lam kich hoat mot sy giam dang ke Fv/Fm trong ban ngay, va dugc bu dap
lai vao ban dém. Tinh chét nay con tuy thugc vao gidng chiu chong hay giong nhay cam. La
laa cta nhitng dong soma c6 tinh chéng chiu lanh dugc xtr Iy cung diéu kién nhu trén trong 6
ngay, dugc thu thap de do dém. Nguoi ta quan sat sy khac biét rt 1on giira cac dong soma véi
gidng gdc cua chung vé Fv/Fm.

Nhu vy, phuong phap do huynh quang cia chat diép luc trong cac nghiém thure xtr ly
lanh s€ gitip chung ta phat hién su thay d6i tinh trang chong chiu rét cia cdy lua (Bertin va
ctv. 1997). Két luan: nghién ciru nay cho thdy hién tuong huynh quang thay d6i trong diép luc
t6 1a mot tiéu chuan quan trong dé nghién ctru tinh chdng chiu lanh cia cdy loa, mot vai co
ché nhay cam véi lanh c6 thé xay ra ma khong tiry thudc vao sy thay doi ciia huynh quang
diép luc. Nhiing co ché khac thuong nhu vy c6 thé ghi nhan dugc trong khai thac bién di té
bao soma, va nhiing dong soma nay phai duoc tracnhgiém tiép tuc trén dong ruéng sau khi co
két qua trong phong thi nghiém (Bertin va ctv. 1997)
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