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MO PAU
1. Tinh cip thiét caa dé tai

Trong sb cac con trung gdy hai lua, riy nau Nivaparvarta lugens (Stal) 1a mot
trong nhiing tic nhan gy hai nguy hiém nhat 1am giam nghiém trong san luong lta
trdng & hau hét cac nudc trong lta trén thé gidi, nhat 1a & cac nude nhiét doi
(Bharathi va Chelliah, 1991; Ikeda va Vaughan, 2006). Tai Viét Nam, nhitng thiét
hai do loai con trung ndy gdy ra hang nam lam giam khoang 20% tong san lugng
trdng trot (Ha Huy Nién va Nguyén Thi Cat, 2004). Tt khi lua cao san bat dau duoc
trong cho dén 2017 da xay ra ba dot boc phat rdy nau vao cic nam 1977-1979,
1991-1993 va 2006-2008. Chu ky boc phat cta ray nau tir 12-13 nam va chu ky cua
dinh cao cac dot boc phat rdy nau 1a 14 nam (Lé Hitu Hai, 2016). Chinh vi vay

trong san xuat lta phai luén ludn chi dong phong trir ray nau.

Bién phap truyén thdng dé diét trir riy nau 1a st dung thudc diét con trung.
Tuy nhién, viéc st dung tran lan cac loai thudc trir sdu dé ngan chin nan dich ray
nau di gy ra su bung phat cua loai con trang nay nhu két qua cua su thich nghi c6
chon loc. Trong s6 cac bién phap phong trir ray nau hién nay, gidéng khang luon 13
bién phap hang dau (H6 Vian Chién va ctv., 2015). Sir dung giéng khang 13 bién
phap & tién, hiéu qua lau dai va dam bao an toan cho mai truong sinh thai (Alam va
Cohen, 1998; Renganayaki va ctv., 2002). Chinh vi vay dé tai: “Khai thac vat liéu
khéi dau cho cong tac nghién ciru chon tao gidng lha khang riy niau” duoc thuc
hién nham tao ra nguon vat liéu co6 kha niang khang ray nau dap (ng nhu cau cap

thiét cia san xuat tai dong bang song Ctru Long (PBSCL).

2. Muc tiéu caia dé tai

- Panh gia tinh khang rdy nau cta tip doan dong/giéng thu thap duoc va phan
nhom di truyén.

- Str dung cong nghé chon gidng nhd chi thi phan tir dé tao 2-3 dong lta thuan

wu viét khang 6n dinh véi quan thé riy nau cho dong bang séng Ciru Long.



3. Y nghia khoa hoc va thuec tién caa dé tai
3.1. Y nghia khoa hoc
- X4c dinh vat liéu mang cac gen khang rdy nau 1am co s¢ cho qu4 trinh lai tao

- Ung dung cac chi thi phan t& dé chon loc nhanh va chinh xac nguén gen

khang, gop phan 1am giam chi phi trong cong tac chon tao gidng.

- Ung dung cong nghé sinh hoc bang st dung chi thi phan tir két hop véi lai
hoi giao trong quy tu gen khang riy nau & lta gitip khic phuc dugc nhitng han ché
ctia chon giéng truyén thong, dic biét 1a dbi v6i cac gen khang lan khi ¢ trang thai

di hop.

- b4 lai tao va chon loc dugc mot sb dong lua mang gen khang réy nau trién
vong. Cung cip thong tin vé su da dang di truyén va hién dién cia cac biotype ray
nau vung DBSCL

3.2. Y nghia thue tién

- Cung cap su da dang di truyén vé cac quan thé ray nau vung DPBSCL va tinh
doc cua chung doi véi cac nhoém gidong lua hién dang san xuat va cac ngudén dong,
giong lua khac nhau, lam co s& cho viée bo tri co cau cac giong lua khang ray nau ¢

vung DBSCL.

- Tao ngudn vat lidu khoi dau dugc mé ta tinh trang gen khang ray nau, phuc
vu cho lai tao giéng lta khang ray nau va dé xuat phuong phap qui tu gen trong lai

tao gidng lua khang rdy nau

- Nhitng thanh cong budc dau trong chong gen khang rdy nau nho str dung chi
thi phan tor ¢ lia s€ md ra kha nang ng dung rong rai trong cong tac chon tao
giong.

- Nhitng dong 1aa c6 nhiéu gen khang riy niu chon loc dugc trong dé tai nay
1a vat liéu khoi dau phuc vu cho cong tac chon tao giéng lua khang bén virng voi

ray nau ¢ Viét Nam trong mot vai ndm toi.



4. P6i twong va pham vi nghién ciu cia dé tai
4.1. Pdi twong nghién ciru

Pbi twong nghién ciu cua dé tai 1a bo giéng cao san (115 giéng laa cao san),
bo gidng 1Ga moa (119 accession (Acc.) laa mua), bo chi thi riy nau (15 giéng), bo
giéng lua trong pho bién tai PBSCL (14 gidng), 4 quan thé rdy nau (Can Tho, Dong
Thap, Tién Giang, Hau Giang) va cac chi thi phan tir thich hop lién két véi cac gen
khang ray nau.

4.2. Pham vi nghién ctru

Pham vi chuyén mén:

- Panh gia kiéu hinh tinh khang rdy nau cua bo giéng lta cao san, bo gidng laa
mua dugc trong tai cac tinh PBSCL trén 4 quan thé ray nau. Ngoai ra, dé tai con s
dung chi thi phan tir thich hop dé phat hién cac gen khang ray nau cia mot s6 giong
thar nghiém.

- Xac dinh sy c6 mat cia cac gen khang ray nau ¢ cac dong lai thu nhan duoc
va cac dong hdi giao nho chi thi phan tir SSR.

- Panh gia kha nang khang vai ray nau ciia cac dong lai thu duoc.

Pia diém nghién ctu:

Thu thap bo giong lua cao san tai ruong thi nghiém bé mén Di truyén — chon
gidng, Vién laa DPBSCL. Thu thap bd lua mua tai cac ving trong laa mua cua 10
tinh DPBSCL. Thu thap rdy ndu tai 4 tinh: Can Tho, Pong Thap, Tién Giang, Hau
Giang.

Panh gia kiéu hinh bd gidng thir nghiém, cac quan thé con lai tai nha ludi bo
mon BVTV, Vién lua DBSCL. Phat trién quén thé lai trong nha ludi bd mon Di
truyén — chon giéng. Dung chi thi phan tir && danh gia vat liéu chon lam b me, con
lai va cac dong qui tu gen khang tai phong thi nghiém bo mén Di truyén — chon

gidng, Vién lta PBSCL va phong thi nghiém cong ty cong nghé sinh hoc PCR.



Quan sat va so sanh cac dong khang ray nau ngoai dong duoc thuc hién 16 dat

thi nghiém cua B6 moén Bao vé thuc vat, Vién luia BPBSCL
Thoi gian nghién ctru duoc tién hanh tir thing 06/2014 — 02/2018.
5. Tinh méi ciia dé tai

Cung cip thong tin di truyén vé vat liéu khoi dau lam bd me trong lai tao
gidng 1aa khang ray niu

Panh gia cac gen khang riy nau con hiéu lyc tai PBSCL

Bén canh muc tiéu chon tao giéng lta mang gen khang ray nau, dé tai con cha
¥ dén ning suat cao va thoi gian sinh trudng phu hop. Pidu nay 1a diéu kién quyét
dinh dé cac san pham gidéng lua c6 thé tng dung va phat trién rong khi dé tai két
thuc.

Pé xuat phuong phap lai tao hoi giao cai tién sir dung chi thi phan tor dé rat

ngan thoi gian chon tao gidng khang rdy nau, qui tu gen khang ray nau



CHUONG 1
TONG QUAN TAI LIEU VA CO SO KHOA HQOC CUA PE TAI
1.1. Ry nau
1.1.1. Giéi thiéu so lwgc Vé riy niu

Ray nau c6 tén khoa hoc Nilaparvata lugens (Stal) thuoc chi Nilaparvata, ho
Delphacidae, b canh nira Hemiptera (Dupo va Barrion, 2009; IRRI, 2010).

Ray nau c6 mit trén khip cac nudc trong laa. Dac biét 1a Chau A, c6 khi hau
nhiét déi nhu An D9, Bangladesh, Pai Loan, dao Solomon, Indonesia, Fiji,
Malaysia, Nhat, Phillipines, Thai Lan, Sri Lanka, Tan Guinea, Triéu Tién, Trung
Quéc, Viét Nam... (Dupo va Barrion, 2009). Tai nudc ta rdy nau ludn 13 tai hoa
nghiém trong va thuong xuyén c6 mat tir Nam ra Béc, dic biét tai Bong bang song

Ctru Long ray nau xuét hién quanh nam.

Ky chu cua ray nau. Laa 1a ky chu chinh cta rdy nau (Dupo va Barrion, 2009).
Ngoai ra rﬁy nau con séng trén cac cac ky chi phu nhu ngd, lta mi, Iia mach, ké,

6 gau, co 16ng vuc (Huyen, 2012).

Pic diém hinh thai: Chiéu dai co thé cua rdy nau canh dai 3,7-5mm, canh
ngén 2,4-3.3mm. Co thé mau nau dén nau sdm, dinh dau nho ra phia trudc. Canh
trong sudt, gitra canh sau cia mdi canh trude c6 1 dém den, khi canh xép lai hai

d6m nay chong 1én nhau tao thanh mot dom den trén lung (Dupo va Barrion, 2009).

Cac yéu td tac dong dén sy phat sinh va gay hai cua ray nau: (1) Nhiét do 1a
mét trong nhitng yéu t6 khi hau c6 anh hudong Ién nhat téi sy phat duc, bién dong
quan thé va phat dich cua ray niau. Nhiét d6 trong pham vi 25-30°C 1a thich hop
nhat ddi véi su phat duc cua tring va ray non, néu nhiét do cao hon 33-35°C thi
khong thich hop véi ray (Bae va Pathak, 1970). Theo Ho va Liu (1969) cho ring
nhiét do thap trong khoang tir 15-18°C 1a khong thich hop cho sy phat trién cua ray.
Manikandan va ctv. (2015) cho rang nhiét do ting trén 34°C c6 hai cho sy phat trién

cua ray nau. (2) Am dé va luong mua, theo Kulshresthan (1974) ¢6 am trong pham



Vi tir 70-80% 1a thich hop cho su phat duc cua ray nau. Tac gia Fukuda (1934) c6
nhan xét cac tran dich ray nau thudng xay ra trong diéu kién kho han. Trong diéu
kién dan thuy tét, trong lta lién tuc, thoi vu lai rai kéo dai, gieo sa day vai gidng laa
nhiém ray lai bon nhiéu phan dam, phun thudc trir siu bira bai thi riy nau s& bung
phat manh do c6 tiéu khi hau phu hop nhu 4m d6 cao, nhiét d6 t6i hao va khong khi
ém mat (VO Tong Xuan va ctv.,1993). Lii lut v6i1 cac tran mua 16n trong hang thang
troi s& lam ray nau bi suy Kiét, ray cam troi xuéng nudce, dong thoi ray ciing dé bi
niam bénh tan cong. Trong khi mwa nho hoidc nang xen k&, troi 4m u thich hop cho
ray nau phat trién mat so6. Am do thich hop véi ray nau 1a tir 80-86. Bio c6 thé 1am
giam sb luong ray va trong mot pham vi mot ving nho, néu cé it gié cling c6 thé
lam ting sb lugng ray (Dyck va ctv., 1979). (3) Giong lta: Theo Mochida va ctv.
(1977) cho biét & Indonesia su pha hai ciia riy nau c6 twong quan chat ché vai dién
tich cay gidng laa moi, nhung mot sb tac gia khac lai phan ddi quan niém nay va
cho rang nhin chung cac giéng lia m&i khéng man cam véi ray nau so Véi cac
gidng laa mua dia phwong, ma chinh 1a cac bién phéap k¥ thuat duoc ap dung véi
gidng laa méi nhu ciy day, tudi nude, bon nhiéu phan... mai 1a nguyén nhan giy
1én bung phét ray nau (Freeman, 1976). (4) Mua vu: Nhiéu tac gia cho rang viéc
tang vu lua trong nim da dan dén 1am ting su pha hai cua ray nau, viéc gieo cay hai
hoac nhiéu vuy Ida lién tiép trong mot nim voi thoi gian khong on dinh da gop phan
gdy ra cac tran dich riy nau (Nickel, 1973). (5) Mat do gieo cay: Cdy day va ting
mat do gieo sa ciing lam ting tac hai cia riy nau. Nguyén nhan 1a do khi ting mat
d6 cay hoic sa da tao nén diéu kién tiéu khi hau trong rudng laa thich hop véi ray
nau (Kisimoto, 1965; Dyck va Thomas, 1979). Cau trc tan 1a day dic 1a két qua
cua gidng c6 kha ning dé nhanh cao, mat do gieo sa day va bon phan nhiéu két hop
v6i ngap lut thuong xuyén trén dong rudng déu tao ra mot tiéu khi hau thuan lgi cho
su sinh san cua ray nau (Das va ctv., 1972; Kalode, 1976). (6) Phan bon: Cac tac gia
déu théng nhat bon nhiéu phan, dic biét 1a phan dam s& lam ting sy gy hai cua sau
hai trong d6 c6 ray nau (Nickel, 1973). Nhiéu cong trinh nghién ctu cho thdy bon

nhiéu phan dam s& lam mat do ray nau ting 1én, bai 18 khi bon nhiéu phan dam da



lam cdy laa chéng chiu véi ray nau kém hon va lam tang sic soéng, ciing nhu kha
ning dé tring cua ray nau (Cheng, 1971). Chau va ctv. (2003) cho ring phan dam
khong nhitng anh huong dén sy ting truong cia cdy lia ma con giy bdc phat sau
bénh hai nhu ray nau, sau duc than, sau cubn 14, bénh chay 14 va vang 1a. Nghién
ctru anh huéng cua 3 chat dinh dudng Nito (N), Phét pho (P), va kali (K) trong cay
laa ddi véi ray nau cho thay: Khi sir dung N ting s& lam ting mac do hoa tan cua
cac protein va lam giam luong silic trong cdy laa, dan dén viéc tang luong thirc an
cho ray nau do d6 lta dé bi nhiém ray nau. Khi sir dung tang P nong do P trong md
cdy lta taing nhung khong thay d6i N, K, Si, duong tu do va ham luong protein hoa
tan. Khi str dung K tang, ham luong K tang nhung giam ham Iuwgng N, Si, duong tu
do va cac chat dam hoa tan trong mo cdy, lam giam t6i thiéu lugng nudc twong doi
trong cay lua khi cho ray nau an, do d6 lam ting kha ning chiu dyng cua ciy lta doi
V6i ray nau (Mamunur va ctv., 2016). (7) Thién dich: Quan hé tuong tac giita ray
nau va ké thu tu nhién (bat moi, ky sinh...) dudng nhu 13 nhan t6 chinh diéu khién
quan thé rdy nau, nhat 13 & cac nuéc nhiét déi (Visarto, 2005). Hién nay trén thé
gidi dugc biét c6 khoang 100 loai an thit va ky sinh ray nau (Gallagher va ctv.,
2002).

1.1.2. Tinh hinh gy hai cia riy nau & Viét nam trong nhirng nim gin
day

Sy gay hai cua ray ndu: ngoai viéc gy hai truc tiép cho ciy lta (gdy chay
ray), mot cach gian tiép chung con 1a méi gidi truyén cac bénh siéu vi khuan nhu
bénh lun xodn 14, bénh lua c6 va bénh vang lan (H6 Van Chién va ctv., 2015). Dién
bién tinh hinh dich riy nau, bénh vang lin, ltin xo0dn 14 hai laa trong nhitng nim gan

day tai Viét Nam nhu hinh 1.1 (S6 liéu thong ké ciia Cuc BVTV, 2012; 2017).
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Hinh 1.1: Dién bién dién tich nhiém ray nau, bénh vang lin — lin xo04n 14 va dién
tich tiéu huy, mat trang & Viét Nam tir ndm 2006 dén 2017. (Ngudn: Cuc BVTV,
2012;2017)

1.1.3. Cac bién phap phong trir

C6 nhiéu bién phap phong trir riy ndu nhu canh tac, sinh hoc, 1y hoc, hoa hoc
va gidng khang. Trong d6, gidng khang ray nau luén duoc dua 1én bién phap hang
dau. Gidng khang duoc xem 1a mot giai phap chinh trong quan 1y dich hai tong hop
“IPM” (H6 van Chién va ctv., 2015). Nhiéu cong trinh nghién ciru trong va ngoai
nuéc da khang dinh vai trd quan trong cua giong khang (Bui Chi Buu, 1993;
Nguyén Vin Huynh, 1978; Mochida va Heinrich, 1982; Pathak, 1972). Vai tro cta
gidng khang rat quan trong trén dong rudéng do ngin chin duoc su bung phat cua
riy nau va khong nhat thiét phai sir dung thudc trir sau dé bao vé dugc tinh khang
cua gidng 1au dai vi ban than chung di tao ra mot su can bang giira ray nau va thién
dich trong hé sinh thai dong rudéng (Ngd Luc Cudng va ctv., 1997). St dung gidng
khang 1 bién phap c6 hiéu qua va kinh té nhat dé phong trir ray nau (Renganayaki
va Cctv., 2002).

Khush (1978) da dé xuat hai chién luoc quan Iy gen khang doc: (1) Lién tuc

cho ra doi nhitng gidng mai c6 tinh khang don gen: chién luge nay khong chi duoc



tién hanh d6i vSi chon tao gidng khang lta riy nau ma con thanh cong dbi Véi
chuong trinh chon gidng lta my khang rudi Hessian; mot gen khang don duoc dua
vao mét gidng dugce thuong mai héa va duoc trong phd bién trong vong mot vai
nam; khi xuét hién doc tinh cua cac biotype ddi vai giéng nay, luc d6 ngudi ta lai
thay thé bang mét gidng khac. (2) Quy tu mot vai gen khang don: chién lugc nay
nham quy tu hai hay nhiéu hon cac gen khang vao cung mét giéng. Pay 1a chién

lugc phat trién chon gidng khang rdy nau cho dén nay.

Céc nha chon giéng ¢ IRRI dd dwa ra mot chién luoc chon tao giéng lua khang
ray nau 1a su két hop giita tinh khang doc va tinh khang ngang (Khush, 1984;
Slavko, 1990; Verma va ctv., 1999). Khi tinh khang doc bi pha huy thi tinh khang
ngang sé& tiép tuc gilr nang suat dugc 6n dinh, dic biét trong nhimg trudong hop
gidng c6 kha niang chdng chiu tét. Ngay nay, cac nha chon giéng dang c6 huéng
taing cuong tinh chdng chiu trong cac chuwong trinh lai tao giéng khang véi mong
mubn han ché sy phat trién cia cic biotype ray ndu méi (Pham Thi Mui, 2000).
Trong thyc té, ngudi ta da két hop mot gen khang don véi cac gen phu khac voi
nhau dé lam ting kha nang chdng chiu cua giéng. Giong IR46 1a mot thi du dién
hinh. Giéng nay mang gen khang don Bph/ cung cép tinh khang doc d6i véi ray
nau biotype 1 va cac gen khang phu cung cip tinh chéng chiu dong ruong véi ray
nau biotype 2. Piéu nay da chi ra rang hudng chon loc quy tu cac gen khang chinh
trong mot nén gen khang phu c6 dic tinh tot co thé phat trién tinh khang bén & cac
giong la.

Tinh khang bén virng va 6n dinh cta cac giéng la dugce quan tim nghién ctu
& nhiéu nudc trén thé gidi. Cac nha chon giéng va con trung hoc déu xac dinh rang
cac gibng mang da gen khang va cac gen tht yéu cé tinh khang 6n dinh va bén
vitng hon véi cac quan thé riy nau so véi cac gidng chi cé6 don gen chinh. Cac
giong da gen khang cé tinh khang 6n dinh duoc bao cao nhu Pth33 (bph2, Bphs3,
Bph32 va ZIh3), Rathu Heenati (Bph3, Bph/7 va Zlh1) (Sun va ctv., 2005; Jairin va
ctv., 2007a; Horgan va ctv., 2015).
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1.2. Két qua nghién cttu gidng lha khang riy niu
1.2.1. Nghién citu vé co ché khang ray nau ciia cdy trong

Theo Bui Chi Biru va Nguyén Thi Lang (2007), sy pha hoai caa con trung d6i
v6i muia mang khac véi bénh cay vé mat co ché, boi vi chiing thudc sinh vat bac cao
c6 dic diém thich nghi v6i diéu kién méi khd manh mé va da dang. Gidng laa
khang ray nau c6 nhiéu co ché khang khac nhau. Painter (1951) da phén chia co ché
tinh khang cta giong ciy trong ddi Véi con trung giy hai thanh 3 co ché: co ché

khang hoa sinh, co ché khong wa thich va co ché chiu dung.

1.2.1.1. Co ché khang héa sinh “antibiosis”: biéu hién & giam sy song cua
con tring, mirc d tang trudng hoic sinh duc sau khi chich hut dudng chat cua cay
laa. Co ché khang hoa sinh ¢6 lién quan dén cac chat hoa hoc. Cac chat héa hoc nay
thudc nhom alkaloid, hop chat phenoloid, flavonoid, terpenoid (Smisman va ctv.,
1957; Horber, 1964; Sigsgaard va Villareal, 1999). Cay tiét ra cic chat gay doc do
san pham cua cac gen khang rdy nau hoat dong qua qua trinh sao mi va giai ma
téng hop nén cac san pham protein, khi riy niu chich hat cac san phdm nay vao s&
bi ngd doc c6 thé bi chét hodc néu khong chét ciing bi rdi loan qua trinh sinh san

hoac khong 16t xac hay hoa truong thanh duoc.

1.2.1.2. Co ché khéng wa thich “antixenosis”: co ché lién quan dén bé mit cay
trong. La cay c6 nhirng dic tinh xua dudi 1am cén trang khong thich t6i cu trd, an
va dé trimg. Nguyén nhan 13 ciy chu khong tiét ra nhirng chat dan du con tring va
céc tac nhan kich thich dinh dudng, dé trang hay tiép tuc sinh san sau khi dinh cu;
Hoic cay ky chu tiét ra nhitng chat 1am c6n trung khong thich dén sinh séng; Hoic
cac giong lta c6 than rat cing, cé nhidu 16ng, thanh phan than lua cé nhiéu silic. Sy
khac nhau vé ham luong cac chit hoa hoc trong cdy c6 anh huéng 16n dén su chon
loc cay chi, théi quen an va dé trang cua siu hai. Chat kich kich an hau hét 1a thudc
nhom glycosides, axit hitu co, flavonoid, aglycones, carbonyls, phospholipids hodc
terpenoids. Mot sb chat dinh dudng nhu duong, amino axit, asparagines, axit

aspartic, valine, alanine va glutamic 1a cac chat kich thich an cta con tring (Saxena,
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1986; Sogawa va Pathak, 1970; Uthamasamy va ctv., 1971; Kaneda, 1982;
Sadasivam va Thayumanavan, 2003; Saxena va Okech, 1985). Ngoai ra con c6 cht
xua dudi ray chich hut nhu O-sitosterol (Shigematsu va ctv.,1982) va chat giy ngan

~

an.

V& co so hinh thai va giai phau d6i véi tinh khang rdy nau, ciing c6 nhiéu
nghién ctru duoc tién hanh trong nhiéu nim qua. Cook va ctv. (1987) cho ring bé
Mt cua cay lua dong vai trd quan trong trong viéc chdng lai su pha hai cua ray nau.
Nhitng 16p sap trén bé mat co biéu hién anh huong dén tap tinh sinh hoat cua ray
nau. Cac hop chat ankan hoic cacboxyl trong 16p sap 13 nguyén nhan dan dén sy
giam cu tri va hoat dong tham do cua riy nau trén cay laa. Nhitng hop chit nay
thay doi tuy thudc vao giong lta khac nhau. Sy khac biét gitta cac chét sap 1a
nguyén nhan gay ra ty 1& cao hon cta cac hop chat cacbon dang mach dai hay ngan
trong cac gidng khang. Ciu tric cua chit sap trén gidng nhiém IR22 chudi
hydrocacbon ngan hon hai giéng chira gen khang IR64 (chtra gen khang Bphl) va
IR62 (chtra gen khang Bph3). Nho duoc cai tién vé nhimg dic tinh bén ngoai, giéng
IR45 di c6 tinh khang ray trén dong rudng (Woodhead va Padjaham, 1988). Két
qua cua mot nghién ctu khac cua Zhang va ctv. (2004) trén gidng khang B5 va
gidng nhiém MH63 cho thay ham lugng silic trong cdy B5 cao hon nhiéu so véi

MH®63. Silic dong vai trd quan trong co ché khong ua thich cia cdy lua.

1.2.1.3. Co ché chong chiu “tolerance”: cac gidng lta c6 kha ning chdng
chiu dugc va giam thiéu t6i da tac hai cua ray, khi bi riy gay hai van c6 kha ning
cho ning suét cao; nhung khi mat s rdy qua cao vuot qua ngudng an toan thi ciy

tré nén nhiém; ranh giéi gitra chéng chiu va nhiém kha mong manh.

Co ché chéng chiu riy ndu lién quan dén qué trinh trao ddi chat, nang luong,
chu ky cua té bao va ca qua trinh sao chép ADN va téng hop protein (Way va
Heong, 1994; Wang va ctv., 2008; Loka Reddy va ctv., 2004, Hao va ctv., 2008).
Két qua nghién ctru ctia Xu va ctv. (2002) cho thay cay bi nhidm riy phat ra chat
bay hoi (linalool, 3E-4,8-dimathyl-1,3,7-nonatriene, indol) cao hon cay chong chiu.
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Khi bi ray tan cong, trong cay lia chong chiu, cic gen lién quan dén sy thoai hoa
ctia cac dai phan tir va kha phong vé cua cay chdng lai sy tan cong cua riy thuong
duoc didu hoa ting, trong khi d6 cac gen lién quan dén quang hop va ting truong té
bao diéu hoa giam (Yuan va ctv., 2005). Sir dung cac phuong phap phéan tich phan
tir dic biét 1a phuong phap phan tich microarray dé tim ra thong tin vé co ché chéng
chiu ray nau cta cdy lta. Zhang va ctv. (2004) da xac dinh duoc trong nudc bot cua
riy nau chua elicitors cua f-glucosidase lién quan dén axit salicyclic (SA),
hydrogen peroxide, va san xuat ethylene. Trong cac giong chdng chiu ray nau co
biéu hién cua gen PR-1a (axit pathogenrelated protein 1), chitinase (Pr-3) va PAL
(phenylalanine ammonia-lyase), tit ca gen nay déu lién quan dén tin hiéu SA (Xu
va ctv., 2003). Hau hét cac nghién ctru déu cho thay rang, ¢ cac giong chéng chiu,
khi bi riy nau tdn cong, phan ung cia cdy trong déu thong qua su kich hoat tin hiéu
SA hoic 1a kich hoat axit jamonic (JA) (Zhang va ctv., 2004).

1.2.2. Nghién citu vé gen khang riy niu trén hia
1.2.2.1. Di truyén tinh khdng ray néu ¢ lia

Kién thirc vé di truyén tinh khang ray nau & la 1a rat hitu ich cho cac nha lai
tao giéng lua. Ngudn gen khang ray nau tai Vién Laa Quéc Té duoc Pathak va ctv.
(1968) tim ra, va chuong trinh cai tién giong lta khang ray nau cua IRRI dugc bt
dau tir nam 1968 (IRRI, 1968). Hai gen khang dau tién Bph/ va Bph2 dugc xéac dinh
trong nim 1970 (Athwal va ctv. 1971). Hang trim gidng lua khang ray di duoc
phan tich di truyén. Tinh khang cia Mudgo, CO22, va MTU15 ddi véi ray nau
biotype 1 duogc diéu khién boi gen troi Bph/ (Athwal va ctv. 1971). Tinh khang cua
ASD7 ddi voi ray biotype 2 dugc diéu khién bai gen 1an bph2, hai gen nay lién két
chat v6i nhau va khong tai to hop giita chiing. Sau d6, cic nha khoa hoc con tim
thiy gen khang Bph/ trong giong lia MGL2, gen khang bph2 trong giéng lua Pth18
(Athwal va Pathak 1972). Giéng lta khing ray nau dau tién IR 26 mang gen Bph/
duoc phong thich vao nim 1973 va duogc trong rong rai ¢ Philippines, Indonesia va

Viét Nam nhung di tré nén nhiém trong nim 1976-1977 do su phat trién biotype 2
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cua ray nau (Khush, 1977b). Mét bph2 gen lan di duoc xac dinh va dua vao gidng
laa. Nam 1977 cac gibng lta IR36 va IR42 mang gen khang bph2 duoc phong thich
(Khush, 1977a), duoc tréng rong rdi ¢ Philippines, Indonesia, va Viét Nam nhung
da duoc ghi nhan 1a nhiém véi biotype & Nam A (biotype 4). Giong IR42 tr& nén
nhiém & tinh Sumatra mién Béc cia Indonesia vao nim 1982, nhiing giéng khac
van khang cho dén nam 1989-1990, mét lan nira ray thich nghi nhanh chéng véi
gen bph2 (Horgan, 2012). Lakshminarayana va Khush (1977) da nghién cuu di
truyén tinh khang ray nau ciia 28 giong laa, phat hién thém 9 gidng co gen Bphl,
16 giéng co gen bph2, va 1 giéng co6 ca hai gen nay, trong d6 c6 2 gen méi duoc
phat hién trong hai giéng lta. Mot gen troi Bph3 c6 trong gidng Rathu Heenati,
khang riy nau biotype 3, gen nay phan ly doc lap véi gen BphZ. Mot gen lan bph4
duoc ghi nhan trong giong Babawee, khang rdy nau biotype 4 gen nay phan ly doc
lap voi bph2. Pén nam 1978, Sidhu va Khush tiép tuc nghién ctu trén 20 giéng
khang rdy, va ghi nhan c6 7 gibng mang gen Bph3, 10 giéng mang gen khang bph4,
va 3 gidng con lai mang ca hai gen khang Bph3 va bph4 . Gen lin bph4 lién két voi
gen sd-/ (diéu khién tinh trang nira lin). Nhung gen bph4 phan ly doc lap véi gen
Xa-4 (khang bénh bac 1a) (Kaneda va ctv., 1981). Ikeda va Kaneda (1981) da xac
dinh dwgc nhitng vi tri cia Bph3 va bph4 dinh vi trén nhiém sac thé s6 10, Bph!
trén nhiém sac thé sé 4. Gen bph2 duoc tim thay lién két véi gen sd-2, véi gia tri tai
t6 hop 13 39,4%. Phan tich di truyén gidng khang riy nau ARC10550 d6i véi quan
thé riy nau cta Bangladesh va An Do (biotype 4), gibng ARC10550 khang ray nau
biotype 4 nhung nhidm ry nau biotype 1, 2 va 3. Két qua phan tich cho thay gidng
ARC10550 c6 mdt gen lan bphs diéu khién tinh khang ray nau biotype 4, phan ly
doc lap ddi véi cac gen Bph!, bph2, Bph3 (Khush va ctv., 1985).

IR56 va IR60 v&i gen Bph3 bat nguon tir Rathu Heenati duoc phat trién va
duoc cong bd vao nam 1982 tai Philippines. IR66 vai gen bph4 khang da duoc cong
bd vao nim 1987 va IR68, IR70, IR72 va IR74 véi 3 gen ray nau di duoc cong bd
vao nam 1988 khang véi biotype 3 (Bang 1.1 ). Cac gen Bphl, bph2, Bph3 va bph4
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da dugc su dung rong rai trong chuong trinh lai tao giéng 0 bong Nam A détaora

cac gidng laa mang gen Bph1l, bph2, Bph3, va bph4 (Jairin va ctv. 2007a).

Bang 1.1: Ngudn gen khang rdy nau trong cac giéng lta cta IRRI

Giong Gen khang Nguédn gen
IR26 Bphl Mudgo

IR28 Bphl Mudgo

IR29 Bphl Mudgo

IR30 Bphl Mudgo

IR32 bph2 ASD7

IR34 Bphl Mudgo

IR36 bph2 ASD7

IR38 bph2 ASD7

IR40 bph2 ASD7

IR42 bph2 ASD7

IR44 Bphl Mudgo

IR45 Bphl Mudgo

IR46 Bphl Mudgo

IR48 bph2 ASD7

IR50 bph2 ASD7

IR52 bph2 ASD7

IR54 bph2 ASD7

IR56 Bph3 Rathu Heenati
IR58 Bph3 Rathu Heenati
IR60 Bph3 Rathu Heenati
IR62 Bph3 Rathu Heenati
IR64 Bphl Mudgo

IR65 bph2 ASD7

IR66 bph4 Babawee
IR68 Bph3 Rathu Heenati
IR70 Bph3 Rathu Heenati
IR72 Bph3 Rathu Heenati
IR74 Bph3 Rathu Heenati

Nguon: (Ali va Chowdhury, 2014; Jena va Kim, 2010)
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Kabir va Khush (1988) nghién ctu 17 gidng khang ray nau ddi véi biotype 4,
nhung nhiém dbi véi biotype 1, 2, va 3. Két qua ghi nhan 7 gidng khang c6 mét gen
troi Bph6 phan ly doc lap vai gen lan bph5. Gen Bph6 dugc phat hién c6 trong
gidng lua Swarnalata. Muoi giéng 1aa con lai, nguoi ta phat hién chung c6 mot gen
lan, gen lin nay trong 8 gidng co twong tac alen vai gen bph5, va trong hai giéng
kia, khong cho két qua twong tac alen. Nguoi ta dat tén gen méi d6 1a bph7 co trong
gidng T12. Nhu vay ching déu khang vdi ray nau biotype 4. Hai gidng c6 nguon
g6c tir Thai Lan 1a Col.5, Col.11, va mot gidng c6 ngudn gbc tir Mién Dién 1a Chin
Saba, dugc ghi nhan mot gen khang ray nau, cap alen lan (gen bph8) (Nemoto va
ctv., 1989), n6 khong tuong tac alen véi bph2 va bph4. Tuong ty Murata va ctv.
(2001) ciing ghi nhan giéng Kaharmana, Balamawee, va Pokkali c6 mot gen troi
Bph9.

Ngoai phan tich tinh khang rdy nau cua cic gen chu luc, mot s6 luong lén cac
nghién ctru tim hiéu cay cha dugc kich hoat dap (ng véi su pha hoai cua ray niu.
Véi sy phat trién cia CNSH, Shi va ctv. (2003) da xay dung mot thu vién gen cua
gidng khang ray nau B5. Mudi mét clones dugc xac dinh phi trén locus Qbpl, nam
gitta hai chi thi R1925 va G1318, trén NST sb 3. Wang va ctv. (2008) da st dung bo
thu vién cDNA chira 1920 clones ¢6 tinh chat bu trir trong lai gitta cac dong vo tinh
dé phat hién nhitng khac biét ciia phan tir phién ma gitra giéng khang va giéng
nhidm riy nau. Tong cong 160 don vi gen dugc phat hién 14 bi anh huong dang ké
khi thir nghiém cho ray chich hat. Wei va ctv. (2009) dung k¥ thuat phan tich da
chiéu sinh tong hop protein cia axit jasmonic va phan ung stress do oxi hoa cho
thdy c6 su thay doi rat c6 y nghia vé thanh phan, khi cho ray nau chich hut.

1.2.2.2. Thong ké cdc gen khdng rdy ndu dwoc phdt hién

Hién nay c6 38 gen khang riy nau da dugc phat hién (Balachiranjeevi va ctv.,
2019). Cac gen chu luc dinh vi trén cac nhiém sic thé di dugc ghi nhan nhu sau:
Bph33(t) (Naik va ctv., 2018), Bph35 (Yang va ctv., 2019) Bph37 (QTLs trong
gidng lua IR64) (Yang va ctv., 2019) va Bph38(t) (Balachiranjeevi va ctv., 2019)


https://link.springer.com/article/10.1007/s10681-019-2506-2#CR38
https://link.springer.com/article/10.1007/s10681-019-2506-2#CR67
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trén nhidém sic thé s6 (NST)1; Bph13(t) trén NST sé 2 (Liu va ctv., 2001); bph11l
(Hirabayashi va ctv., 1998), Bph13 (Renganayaki va ctv., 2002; Chen va ctv., 2006),
Bph14 (Du va ctv., 2009) va bph19 trén nhiém sic thé sé 3 (Chen va ctv., 2006);
Bphl2 (Hirabayashi va ctv., 1998; Yang va ctv., 2002), Bphl5 (Yang va ctv.,
2004), Bph17 (Sun va ctv., 2005 ), Bph20 (Rahman va ctv., 2009), Bph27 (Huang
va ctv., 2013), Bph34 (Kumar va ctv., 2018) va Bph36 (Li va ctv., 2019) trén nhiém
sac thé s 4; Bph3, bph4, Bph25, Bph29 va Bph32 trén nhiém sic thé 6 (Kawaguchi
va ctv., 2001; Yara va ctv., 2010; Wang va ctv., 2015; Ren va ctv., 2016); Bph30
nam nhiém sac thé 10 (Wang va ctv., 2015); Bph6 (Jena va ctv., 2002), Bph28 (Han
va ctv., 2014) trén nhidém sic thé 11; Bphl, bph2, Bph9, Bph10, Bph18, Bph21 va
Bph26 trén nhiém sac thé 12 (Sharma va ctv., 2004; Jena va ctv., 2006; Rahman va
ctv., 2009; Yara va ctv., 2010) (Phu luc 2 Bang 2.1).

1.2.2.3. Cac gen khang chu luc hién nay

Céc gen khang chi lyc hién nay (cac gen khang con hiéu lyc) tai dong bang
song Ciru Long 1a gen Bph3, Bph17, Bph20, Bph21, Bph32, giong da gen khang
trong d6 c6 sy két hop ciia gen Bph3 va gen khang khac cé tinh khang bén viing.
Céc gen khang rdy nau tir la hoang nhu: bphl1l, Bph12, Bph13, Bphl4, Bphi5,
Bph20, Bph21, Bph29, Bph30 ciing van con hiéu lyc tai PBSCL (Sun va ctv., 2005;

Jairin va ctv., 2007a; Yasui va ctv., 2007 va Horgan va ctv., 2015)
1.2.2.4. Tong quan cdc nghién ciru Vé gen khdng lién quan dén co ché khdng

Gen Bphl khang ray nau theo co ché khang khong ua thich va chong chiu
(Panda va Heinrichs, 1983). Trong cdy laa mang gen bph2 c6 chira chit favonoid
5,7,4'-trihydroxy-3',5'-dimethoxyfavone (tricin) lam giam kha nang an cta au trung,
giam sb luong thanh trung, hon nita 1am giam kha ning in va dé tring cia thanh
tring do d6 gen bph2 khang rdy nau theo co ché khang hoéa sinh (Bring va ctv.,
2007). Chét doc tir héa chat thir cap dong vai trd quan trong trong tinh khang. Trac
nghiém trén cac dong NIL (near-isogenic line) mang gen Bph6 cho thiy gen Bph6

c6 lién quan dén co ché khong wa thich va khang héa sinh (Qiu va ctv., 2010). Gen
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Bph31 khang ray nau theo 3 co ché khang hoa sinh, khong ua thich va chéng chiu
(Prahalada va ctv., 2017).

Gan day nho nhitng tién bo trong sinh hoc phéan tir va tin sinh hoc dd mé
duong cho viéc nhan ban va su hiéu biét vé co ché phan tir cua cac gen khang ray
nau. Trong s 38 gen khang riy nau, cac gen Bph3, Bph6, Bph14, Bphl7, Bphis,
Bph26, Bph29 va Bph32 di duoc xac dinh bang cach nhan ban gen dua trén ban d6
gen. Locus Bph3 duoc biét 1a mot nhom ba gen ma hoa thy thé lectin kinase trén
mang plasma (OsLecRK1-OsLecRK3) (Liu va ctv., 2015), gen Bph3 khang ray nau
theo co ché khang hod sinh, khong wa thich va chdng chiu. Gen Bph6 mi hoa
protein chua xac dinh vi tri exocyst (Guo va ctv., 2018). Gen Bph9 cling ma hoa
mot protein CC-NBS-LRR (Zhao va ctv, 2016). Gen Bphl4 ma hda gen protein
chira mot ving lién két nucleotide quan cuon (CC-NBS) va vung lap lai giau
leucine (LRR) 1am trung gian mot co ché khang twong ty nhu co ché bao vé chdng
lai tac nhan gay bénh thong qua hoat hda 19 trinh axit salicylic (Du va ctv., 2009),
gen Bph14 khang ray nau theo co ché chéng chiu. Gen Bph17 mi héa protein lectin
kinase. Gen Bph18 ma hoa mét protein CC-NBS-NBS-LRR, gen Bph18 c6 2 NBS
(Vung lién két nucleotide) khong gidng nhu hau hét cac protein R trong lda c6 cu
trac tén mién CC-NBS-LRR (Ji va ctv., 2016). Gen Bph26 cling ma hoa mét protein
CC-NBS-LRR, va cic yéu to trong libe uc ché ray nau hut chat dich (Tamura va
ctv., 2014): co ché khang khong wa thich. Gen Bph29 ma héa mién bam dinh axit
salicylic ADN B3 lién quan dén tinh khang ray nau théng qua hoat hoa cua 16 trinh
SA (Wang va ctv., 2015), Bph29 khang rdy nau theo co ché chéng chiu. Gen Bph32
(LOC_0s06g03240) ma hoa mot protein chira mién lap lai trinh ty ngan (SCR:

unique short consensus repeat) chura biét rd (Ren va ctv., 2016).
1.2.3. Méi twong tac giira cdy lia va riy niu
Sw thay déi kiéu sinh hoc (Biotype) va ddc tinh ciia ray nau trén thé gioi

Biotype ray niu dugc dinh nghia nhu 1a mot quan thé hay mot ca thé khac véi

nhitng quan thé khac, hodc cé thé tach ra béi nhiing tinh trang khéng thuoc vé hinh
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thai hoc, thi du nhu su thich nghi va phat trién véi mot ky cha dac biét nao do, su
wa thich ky chu dé né an dugc, hoic sinh san duoc, hodc ca hai (Sogawa, 1981).
Céc biotype riy nau biéu thi su khac biét 16 rang vé thanh phan doc tinh trén ting
gidng laa cu thé. Bon biotype di dugc cong bd tir 1au (Ikeda va Vaughan, 2006),
biotype 1 va 2 phan b6 & DPong Nam A, biotype 3 chi phat trién tai phong thi
nghiém cua IRRI khi nuéi con tring trén gidng khang ASD7 (giéng mang gen lan
bph2 (Panda va Heinrich, 1983), biotype 4 chi xuat hién & Nam A (An D9,
Bangladesh, Pakistan, Sri Lanka). Giéng mang gen Bphl khang vdi ray niu biotype
1 va biotype 3, nhung nhiém vai biotype 2. Giong mang gen bph2 khang voi
biotype 1 va biotype 2, nhung nhiém véi biotype 3. Gen Bph3, bph4, bph8 va Bph9
khang duogc véi tat ca 4 biotype. Gibng mang gen bph5, Bph6 va bph7 chi khang
duoc ray nau biotype 4 (Khush va Brar, 1991). Mdi twong quan gitta gen khang ray
nau va céc loai hinh sinh hoc cua ray nau (biotype) duoc thé hién ¢ Bang 1.2. Ray
nau 13 loai siu hai c6 kha ning sinh san cao, tinh thich nghi va chong chiu véi cac
diéu kién bat lgi tét. Nhiéu két qua nghién ciru da cho thdy ¢ cac ving sinh théi
khac nhau, quan thé ray nau c6 su bién ddi khac nhau tao cac biotype, cho nén doc
tinh gdy hai va murc d6 thiét hai ciing khac nhau. Nghién ctru dic diém cua cac kiéu
sinh hoc ray nau di chuyén tir viing nay sang ving khac cho thay doc tinh cta chiing
khong 6n dinh (Xiao, 1998). Nhiing nghién ctru vé kha ning gay doc ¢ ray hoang
dai trén hai giong lta Thai Col (mang gen khang ray bph8) va Pokkali (mang gen
khang ray Bph9) cho thiy chung tro lai trang thai gay doc khi duoc nudi lién tuc tir
9-15 thé hé trén chinh cac cdy chu mang gen khang dic hiéu (Ketipearachchi va
ctv., 1998). Theo Cheng (1975) doc tinh cua biotype ray nau dugc giy ra boi co ché
da gen.
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Bang 1.2: Tuong quan giita gen khang va cac loai hinh sinh hoc cua ray nau

Phan tmg ddi véi biotype

Gidng Gen
| 2 3 4

Mudgo Bph/ K N K N
ASD7 bph2 K K N N
Rathu Heenati Bph3 K K K K
Babawee bph4 K K K K
ARC10550 bphs N N N K
Swarnalata Bphé6 N N N K
T12 bph7 N N N K
Chin Saba bphs8 K K K -
Balamawee Bph9 K K K -
TN1 Khong N N N N
O. australiensis Bph18 K K K K
O. officinalis Bph6, Bph13 K K K K
O. minuta Bph20, Bph21 K - - -
O. latifolia Bph12 - K - -

Nguén: Zhang, 2007 K: khang, N: nhiem, -: chwea biét

Tinh khang rdy ndu cua cdy lua dugc diéu khién bai nhitng gen don thuong
khong bén vitng (Xu va ctv., 2002). Gidng khang don gen dwoc st dung sau mot
thoi gian, riy nau co6 thé pha v tinh khang cua cay lua va co thé giy hai gidng
khang d6. Nguyén nhan khong phai 1a giéng khang bi mat tinh khang, giéng van
con khang duoc quan thé rdy nau ban dau nhung khong thé khang duoc vai biotype
méi cua ray nau (do biotype cua ray nau ludn thay d6i dé thich nghi ddi véi gidng
khang dé sinh ton) (Gao va ctv., 2010; Wang va ctv., 2012).

Sy phé v& tinh khang ray nau cia gidng lta mang gen Bphl va bph2 trong san
xuat laa duoc ghi nhan bai nhiéu tac gia (Gallun va Khush, 1980, Panda va Khush,
1995). Gibng lua khang ray nau ddu tién IR26 mang gen Bphl duoc phong thich

vao ndm 1973 va dugc tréng rong rdi ¢ Philippines, Indonesia va Viét Nam nhung
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dd tré nén nhiém trong nam 1976-1977 do sy phat trién biotype 2 cua ray nau
(Khush 1977b). Dén thap ky 1980 gen khang Bphl khong con hiéu qua trén khap
chau A (Alam va Cohen, 1998; Horgan, 2012). Nam 1977 cac giong laa IR36 va
IR42 mang gen khang bph2 dugc phong thich (Khush 1977a) va duoc trong rong
rii & Philippines, Indonesia va Viét Nam. Giéng IR42 tré nén nhidm ¢ tinh Sumatra
mién Bac cua Indonesia vao nam 1982, nhitng gidng khac van khang cho dén nim
1989-1990, mot lan nita ray thich nghi nhanh chong véi gen bph2 (Horgan, 2012).
Gidng IR56 vai gen Bph3 duoc phong thich vao nim 1982 tai Philippines. Mot s6
gidng khac (IR60, IR62, IR68, IR72 va IR74) da duoc phong thich va khang véi
biotype 3. Theo Jairin va ctv. (2007a), cac gen khang Bph1l, bph2, Bph3, va bph4 da
duoc sir dung rong rii trong chuong trinh nhan gidng ¢ Thai Lan. Tuy nhién, cac
gidng laa cai tién mang don gen khang Bphl, bph2, Bph3, va bph4 mat kha ning
khang ray nau sau mot thoi gian. Hién nay phan 16n quan thé ray nau & Mién Nam
va Pong Nam chau A hién dang thich nghi véi ca gen Bphl va bph2 (Tanaka va
Matsumura, 2000;. Ali va ctv., 2012; Myint va ctv., 2009). Ttr nhitng nam 1990,
khong co cac gen khac dugc trién khai rong rai trong cac giong lta hién dai. Tuy
nhién quan thé riy nau van gia ting doc tinh tham chi chng lai cdc gen ma chua
bao gio dwoc trién khai rong rai nhu bph8, Bph9, Bph25, Bph26 (Myint va ctv.,
2009; Srinivasan va ctv., 2015). Hon nita, cac quan thé ray tir cic khu vuc khéac
nhau (bao gdom cac nudc khac nhau, cac tinh khac nhau trong nudc) thi khac nhau
vé phan @ng véi cac giéng laa c6 cung cac gen khang (Verma va ctv., 1999; Jairin
va ctv., 2007a).

Céc quan thé riy nau ngay cang gia ting ddc tinh chong lai cac gen khang, ké
ca cic gen chua bao gid duoc trién khai rong rdi. Theo két qua nghién ctu cua
Myint va ctv. (2009) thi quan thé ray nau tai Nhat Ban hoan toan khong c6 doc tinh
trén cac giong khang, 100% giong khang thir nghiém khang hoan toan (8 giéng) vao
nim 1996, nhung dén nam 2006 chi con lai 50% gidng khang 1a khang. Srinivasan
va ctv. (2015) chi ra quan thé ray nau o Philippines da dan dan vuot qua gen khang
Bph25 va Bph26 khang mic du mot trong hai gen bao gior dwoc trién khai rong rii.
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Theo két qua nghién ctru cua Horgan va ctv. (2015) chi ¢ 6 giéng trong tong sb 39
gidng thtr nghiém (dai dién cho 15 gen khang rdy nu ciing nhu cac gen khang ray
khac) it b thiét hai khac biét hon gidng chuan nhiém TN1. Nhiing gidng nay bao
gom Rathu Heenati, Ptb33, MOI, IR71033-121-15 va Balamawee, ciing nhu
ADR52 & Nam A va Swarnalata & Pong Nam A. Cac gen bph5 (ARC 10550), bph7
(Jia Nong 66), bph8 (Chinsaba), Bph9 (Pokkali), Bphl0 (IR65482-4-136-2-2) va
Bph18 (IR65482-7-216- 1 -2) néi chung khong c¢6 hiéu qua chong lai sy gay hai cia
riy nau. Cac gen Bph20, Bph21 va Bphl7 c6 kha niang khang vdi rdy niu ¢ ca hai
mién Nam va Dong Nam chau A, trong khi Bph25 va Bph26 c6 kha ning khang voi
ray nau & Nam A. Mot s6 gidng c6 kha nang khang véi rdy lung tring nhu Da Hua
Gu, N22, ARC 10.239, ARC 11.367 ciing khong c6 hiéu qua chdng lai ray nau.

Su thay déi kiéu sinh hoc (Biotype) va ddc tinh ciia ray nau tai Viét Nam

Sy thich nghi cta ray nau trén gidng khang va hinh thanh cac biotype méi do
strc ép chon loc cua giéng qua thuc tién san xuat laa ¢ nudc ta 1a mot hién tuong
mang tinh pho bién (Nguyén Thi Lang, 2005; Nguyén Thi Lang va ctv., 2006). Bién
dong doc tinh caa quan thé ray nau & Viét Nam la déng lo ngai. Trong nhitng nam
1976-1977, quan thé riy nau & déng bang séng Ctru Long di chuyén tir kiéu sinh
hoc 1 (biotype 1) sang kiéu sinh hoc 2. Con & dong bang song Hong, quan thé ray
nau ciing da dich chuyén tir kiéu sinh hoc 1 sang kiéu sinh hoc 2 vao cac nam 1987-
1988 (Nguyén Cong Thuat va HO Vian Chién, 1996). Do vay cac gidng laa mang
gen Bphl nhu IR26, IR28, IR30, CR104, NN1A... vén khang duoc ray kiéu sinh
hoc 1 d4 trd nén nhidm. Gan day, quan thé riy nau ¢ PBSCL di chuyén thanh mot
kiéu sinh hoc mai rat khac biét, khong giéng véi cac kiéu sinh hoc da biét & Vién
Nghién ctru Lia Qudc té. Theo Lwong Minh Chau va Nguyén Vin Luat (1998)
quan thé ray nau déng bang séng Ctru Long 14 hdn hop cua kiéu sinh hoc 2 véi kiéu
sinh hoc 3. Tuy nhién, theo mét s6 nghién ctru khac, quan thé riy nau & PBSCL c¢6
doc tinh manh hon hdn hop cua ca 2 kiéu sinh hoc néi trén. Nhu vay rat c6 thé ¢
PBSCL dang ton tai 1 kiéu sinh hoc ray méi, nhu quan diém cia (Nguyén Cong
Thuat va Hd Van Chién, 1996). Su chuyén dich kiéu sinh hoc ray nhu vdy kém theo
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su thay d6i doc tinh (theo hudng tang 1én) da lam mét tinh khang ctia cac gidng laa
mang gen khang Bphl va bph2 & dong bang séng Ciru Long, 1am cho nhiéu gidng
khang rdy trude day trd nén nhiém, gay thiét hai rat nhiéu cho san xuat lta va dat ra
nhitng thach thirc to I6n cho cac nha chon gidng. Cho dén nay, cac gidng khang ray
cap 2-3 truGe day nhu CR203, CR84-1 chi con khang ray & muc cap hai 4-5 va da
¢6 Iac nhiém cip 8. Theo Luong Minh Chau (2004) thi két qua khao sat thong qua
phan tng trén hai giéng chi thi ASD7 (bph2) va Rathuheenati (Bph3) cho thay, doc
tinh cia cac quan thé riy niu ngdy cang ting trén hau hét 13 tinh thanh thudc
PBSCL, d6 doc manh nhat ghi nhan & Tién Giang, Hau Giang. Cac quan thé ray
nau tai An Giang, Tra Vinh, Long An c6 doc tinh yéu hon. Luong Minh Chau va
ctv. (2006) cho rang doc tinh cua riy nau & PBSCL ngay cang ting cao hon nim
truéc do d6 phan 16n cac gidng la ning suat va chat luong cao déu cé phan tng
nhidm riy niu. Két qua phéan tich sy thay ddi doc tinh cua quan thé riy niu tai
PBSCL tir ndm 2004 dén nam 2011 cho thiy cac giong lia mang don gen khang
ray nau Bph1, Bph3, bph4, Bph6, bph7 c6 kha ning bi gay hai ning trong san xuat
(Lé Xuén Théi va ctv., 2012). Theo nghién ctru Thiéu Vin Pudng va ctv. (2000) cac
cdy chi thi mang gen khang ray Bph1, bph5, bph7 va Bph9 déu bi nhidm vai quan
thé ray ¢ déng bang Song Hong, con gen bph2 khang vira, cac gen Bph3, bph4 va
Bph6 khang tét v&i quan thé riy nau ¢ dong bang Song Hong. Pén nam 2005 theo
nghién cau caa Nguyén Vian Dinh va Tran Thi Lién, cac cdy chi thi mang gen
khang ray nau Bph1, bph2, bph5, Bph6, bph7 va bph8 déu bi nhiém & mic do trung
binh dén nhiém cao véi quan thé rdy nau & dong bang Séng Hong; trong 11 gidng
lia mang 8 gen chuan khang dugc thir nghiém chi c¢6 2 giong Rathu Heenati va
Balamawee mang gen Bph3 va Bph9 1a khang va giéng T12 mang gen bph7 la
khang vira v6i 3 quan thé ray nau thi nghiém (Ha Noi, Ha Tay va Thai Binh). Quan
thé riy nau & mién Bac va mién Nam néi chung c6 doc tinh cao ddi voi gibng mang
gen chuan khang phd bién trong tu nhién va trong san xuat. Tai mién Trung, theo
két qua nghién ctiru cia Nguyén Tién Long (2014), quan thé ray nau & Hué co doc

tinh cao doi vadi cac giong lua mang gen chuan khang, ray nau déu c¢6 kha nang song
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trén cac giéng chuan khang: Trén giong Mudgo (mang gen khang Bphl), ty 1¢ ray
nau mang doc tinh 1a 40,00%. Trén gidng ASD7 (mang gen khang bph2), ty 18 ray
nau mang doc tinh 14 44,00%, ty 1¢é nay twong tu trén giébng Babawee (mang gen
khang bph4) va gidng Ptb33 (mang gen khang bph2 va Bph3). Bdi véi gidng chuan
nhiém TN1 (khong mang gen khang) ty 1& riy séng sot 1a cao nhit (48,00%).

Theo két qua nghién ctru cua Horgan va ctv. (2015) trén quan thé ray nau tai
Tién Giang, 3 giéng con khang 1a Ptb33 (bph2, Bph3 va Zlh3), Rathu Heenati
(Bph3, Bph17 va ZIhl) va Swanalata (Bph6). Cac gidng lta mang don gen nhu
Bph1, bph2, bph5, bph7, bph8, Bph9, Bph10, Bph18 khong con hiéu qua khang ray
nau. Cac két qua nghién ctru trude ciing cho thidy Rathu Heenati chtra nhiéu gen
khang nén khang tot véi ray nau (Sun va ctv., 2005;.. Jairin va ctv., 2007a). Yasui
va ctv. (2007) danh gia mot s giéng co tinh khang cao d6i vai mot s6 quan thé ray
nau thu thap duoc tai mot sé ving/lanh tho cho thay rang quan thé ray nau cua khu
vuc PBSCL c¢6 doc tinh rat cao va chung c6 thé tan cong ngay ca trén giong

ADRS52 c6 mang 2 gen khang 1a bph20(t) va Bph21(t) (sau nay la Bph25 va Bph26).

1.2.4. Ung dung cong nghé sinh hoc trong nghién ctru gen khang ray nau

phuc vu cdng tac chon tao gidng khang ray niu
1.2.4.1. Chi thi phan tir trong chon tao giéng lia khang riy niu

Chon gidng cay trdng chu yéu dua vao chon loc kiéu hinh céc ca thé wu viét
trong su phan ly ciia cac thé hé con chau do lai tao. Pa c6 nhitng né lyc ¢b gang
trong cai tién cay trong thong qua chon loc kiéu hinh cho nhimng tinh trang quan
trong, tuy nhién thuong gap phai nhitng khé khin dang ké trong qua trinh chon loc
do tuong tac kiéu gen va méi truong. Nhitng van dé nay c6 thé duoc giam nhe bang
cach str dung chi thi phan tir trong chuong trinh chon gidng cay trong nang cao hiéu
qua chon loc (Choudhary va ctv., 2008). Chon loc bang chi thi phan tir c6 loi thé rat
l6n vi nhiéu dac tinh ciy trong khong thé danh gid duoc & diéu Kién ngoai dong
(Giora and Lavi, 2012).
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Mot trong nhitng ing dung chinh cua chi thi ADN trong nghién ctru nong
nghiép 1a xay dung ban d6 lién két gen cho cac loai cay trong, cac ban d6 lién két
duoc sir dung dé xac dinh cac ving nhiém sic thé chta cac gen kiém soat tinh trang
(Kiém soat bai mot don gen), cac chi thi ADN lién két chit ché (danh dau) véi cac
gen quan trong vé nong hoc c6 thé duoc st dung nhu cong cu phan tir dé chon
gidng (MAS) (Ribaut va Hoisington, 1998). Trong nhitng nim gan day, ngudi ta co
khuynh huéng dung microsatellite hay con goi 1a doan phan tir 13p lai c6 chu6i ma
don gian SSR. Chi thi SSR hay chi thi vi v¢ tinh, 1a nhitng doan ADN Iap lai mét
cach co trat ty, gom nhitng don vi lap lai tir 1 dén 6 nucleotit, theo kiéu lap lai ngan
(Litt va Luty, 1989). Chi thi SSR lan déu tién duoc nghién ciru 13 trén ngudi, va cho
dén nay no6 duogc sir dung trong cac nghién ctru khac trén nhiéu doi tugng khac nhau
nhu cac gia cAm, dong vat c6 va (Cheng va Crittenden, 1994), c4 va trén vai loai cay
mot 14 mam va hai 14 mam (Morgante va Olivieri, 1993). Nhitng chudi da hinh don
gian nay da duoc tng dung trong viéc 1ap ban db ¢ ca hai doi tuong dong vat va thuc
vat (Shahsavar va ctv. (2007). O thuc vat, tan s va sb luong SSR da duoc xac dinh
trén cac cdy rung nhiét doi, cay bap cai, lia mi, va cac gidng cay trong khéc...
(Morgante va Olivieri, 1993). O nguoi, SSR duoc goi 1a thé hé thi hai cua cac chi thi
phan tir. Nhitng két qua nghién ctru ndy da chi ra rang ¢ thuc vat, SSR mang trinh tur
l3p lai (AT)n nhiéu hon so véi & dong vat, trong khi ¢ nhimg loai dong vat thi lai giau
SSR kiéu (GT)n hon. Nhitng nghién ctru trén lta, ngd va Arabidopsis ciing cho két
qua tuong tu. Nghién ctru sang loc thur vién genom lia cho thay c6 khoang 5.700 -
10.000 vi vé tinh ¢ Iua (McCough va ctv., 1997). Trinh tu lap lai (GATA)n thuong gap
nhat trong bo gen caa cay laa, tan sb cao thix hai 1a trinh tu 13p lai (AC)n (Panaud va ctv.,
1995; McCouch va ctv., 1997). Trinh ty 13p lai (CGG)n ciing duoc bao cao 1a rat nhiéu
va xen k& trong toan bd bo gen cua cdy lua (Zhao va Kochert, 1992). Chi thi SSR rat
phong pht va phan bd rong trong bo gen cdy Ita vi thé ching duoc sir dung nhiéu trong
lap ban dd gen, trong nghién ctru da dang di truyén va chon giéng MAS (Luu Thi Ngoc
Huyén va ctv., 2010a; Pham Thi Thanh Mai va ctv., 2012; Chien va ctv., 2000;
Kawasaki, 2001; McCouch va ctv., 1997; Lang va ctv., 1999; Lang va ctv., 2003; Wu va
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Tanksley, 1993; Akagi va ctv., 1996; Chen va ctv., 1997; Temnykh va ctv. , 2001). Chi
thi SSR dyoc dung trong nghién ciru gen khang ray nau & lia béi cac tac gia (Nguyén
Vin Ta va ctv., 2011; Thiéu Van Buong va ctv., 2003; Luu Thi Ngoc Huyén, 2010b;
Caldo va ctv.,1998; Hittalmani va ctv.., 2002; Huang va ctv., 2001).

Uu diém va hgn ché ciia phwong phdp microsatellite

Uu diém: phuong phap SSR biéu hién sb luong 16n su da hinh. Hon nita, kha
ning phan biét cac ca thé khi c6 su két hop cac locus dugc Kiém tra lam cho
phuong phap nay rat hitu dung trong cac thi nghiém dong chay gen, xac dinh cay
trong va phan tich méi quan hé di truyén (Hokanson va ctv., 1998). Microsatellite
12 marker dong troi, do d6 di hop co6 thé dé& dang duoc xac dinh trong qua trinh
thuc nghiém. Tinh ddng troi cua microsatllite s& gia ting su hiéu qua va do chinh
xéac ctia nhirng phép tinh toan di truyén quan thé duwa trén nhitng marker nay so véi
nhitng marker khac, nhu AFLP va RAPD. Hon nira, viéc xac dinh di hop & thé hé
F, s& lam cho nhirng phan tich pha hé, sy lai giéng, dong chay gen tré nén dé dang
hon (Schlotterer va Pemberton, 1994). SSR 14 cong cu hitu hiéu dé chon loc gidng,

da dang hoa vé cac vat liéu di truyén va dung trong thiét 1ap ban d6 di truyén.

Han ché cua chi thi nay 1a qua trinh thiét ké primer qua dat, mdi loai primer
chi dic trung cho mot loai va khong thé ap dung phan tich trén mot hé thng 16n
bao gom nhiéu loai c6 quan hé di truyén xa nhau (Guilford va ctv.,1997,

Hokanson va ctv., 1998).

1.2.4.2. Tinh hinh nghién ciru gen khang ray niu va xdy dung ban dé di
truyén gen khang ray nau, QTLs

Tinh hinh nghién ciru gen khang riy nau trén thé giéi

Gan day, co nhitng tién bo 16n trong viéc xac dinh vi tri gen khang trén nhiém
sac thé va dinh luong khang dbi véi riy nau tir cac giéng trong va cac loai lta
hoang. Cac locus gen khang ray nau khac nhau dugc nhom lai véi nhau trong cac

viung NST gié)ng nhau va lién két chit ché& vai nhau, dac biét trén nhiém sic thé 3, 4,
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6 va 12 (Hinh 1.2). Cac ving caa NST 4S va 12L dic biét 1a diém nong cua tap hop

cac gen khang rdy ndu, noi c6 53% cac gen khang duoc biét rd.
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(Nguon: Hu va ctv., 2016; Sai Harini va ctv., 2010)
Hinh 1.2: Vi tri cia nhém gen khang va QTL trén nhiém séc thé 3, 4, 6 va 12 dua
vao ban do di truyén co ban cia cac chi thi SSR
Gen bph2 nam trén nhiém sic thé sé 12, lién két chat voi SSR chi thi RM7102
va RM463 vai khoang cach 1.0cM. Gen bph2 1a mét trong nhiing locus gen khang

ray nau rat thuan loi cho viéc chon giéng bang chi thi phan tir (Sun va ctv., 2006).
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Gen khang ray niu bph4 da duoc phat hién va 1ap ban db tai vi tri trén doan gen
ngin cua nhidm séc thé sb 6 (Kawaguchi va crv.., 2001). Jairin va ctv. (2007a,b) 1ap
ban d6 phan tir gen Bph3 tir gidng lta Rathu Heenati trén vai ngan cua nhiém sic
thé s6 6 gitra hai chi thi RM589 va RM586, ¢ khoang cach lién két twong tmg 1a
0,9cM va 1,4cM. Phan tich phan tir trén cic quan thé: quan thé F, cua td hop
IR71033-121-15/KDML105, quan thé BC;F, cua té hop Rathu Heenati/KDML105
va quan thé BC,F, cua t6 hop Pth33/RD6, cho két qua Bph3 nam & nhiém sic thé s6
6 gitta RM589-RM588, khoang cach di truyén 1a 0.8cM va 0.6cM véi quan thé
BC;F; Rathu Heenati/KDML105, Bph3 nam trong khoang giita cua hai chi thi SSR
RM19291 va RM8072 trén nhiém sic thé 6.

Gen bph2 nam trén nhiém sac thé sé 12, lién két chat voi SSR chi thi RM7102
va RM463 véi khoang cach 1.0cM. Gen bph2 1a mdt trong nhiing locus gen khang
riy nau rat thuan loi cho viéc chon giéng bang chi thi phan tir (Sun va ctv., 2006).
Gen khang ray nau bph4 da duoc phat hién va 1ap ban d6 tai vi tri trén doan gen
ngan cua nhidm sic thé sé 6 (Kawaguchi va crv.., 2001). Jairin va ctv. (2007a,b) 1ap
ban d6 phan tir gen Bph3 tir giéng lta Rathu Heenati trén vai ngan cua nhiém sac
thé s6 6 gitra hai chi thi RM589 va RM586, ¢ khoang cach lién két twong tmg 1a
0,9cM va 1,4cM. Phan tich phan tir trén cic quan thé: quan thé F, cua to hop
IR71033-121-15/KDML105, quan thé BC;F, cua té6 hop Rathu Heenati/KDML105
va quan thé BC,F, cua té hop Pth33/RD6, cho két qua Bph3 nim & nhiém sic thé sb
6 giira RM589-RM588, khoang cach di truyén 1a 0.8cM va 0.6cM véi quan thé
BC,F; Rathu Heenati/KDML105, Bph3 nam trong khoang gitta cta hai chi thi SSR
RM19291 va RM8072 trén nhiém sic thé 6.

Gidng lta indica Rathu Heenati khang v6i 4 biotypes cua riy nau dugc phan
tich gen khang. Ba loci khang duoc phat hién (QTL: quantitative trait locus) nam
trén 3 nhidém sic thé 3, 4 va 10. Phan tich phurong sai kiéu hinh ciia ba QTLs di xac
dinh duoc QTL trén nhidém sic thé 4 1a mot gen khang chinh duoc dit tén Bphl?7.
Phén tich phan tir cho thiy gen khang ray nau Bph17 lién két chat véi hai chi thi
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RMS8213 va RM5953 trén nhidm sic thé sé 4, khoang cach ban d6 khoang 3,6cM
(Sun va ctv., 2005).

Gen Bph6 nam trén vai dai cua nhiém sic thé 4 giita cac chi thi SSR RM6997
va RM5742 (Qiu va ctv., 2010). Gen bph8 dinh vi tai vi tri 7,3-cM trén nhidm sic
thé sb 8 (Qiu va ctv., 2013). Gen khang Bph9 trong gidng lua khang riy niu
Kaharamana (Sri Lanka) nam gitta hai chi thi SSR 1a RM463 va RM5341 trén
nhiém sac thé s6 12 véi khoang cach lién két tuong tng 12 6,8 cM va 9,7 cM (Su va
ctv., 2006). Hai gen khang ray nau Bphl va Bph10 duoc tim thay lién két rat chat
ché& véi chi thi RFLP, C185 va RG457 trén nhiém sic thé s6 12 (Jena va ctv., 1991;
Ishii va ctv., 1994; Hirabayashi va Ogawa, 1996).

Céc loai lua hoang ciing tap hop nhiéu alen diéu khién tinh khang ray nau.
Cho dén nay, c6 it nhat 10 gen khang dugc phan 1ap tir cac loai lua hoang. Gen
Bph10 dinh vi trén vai dai caa nhiém sic thé 12 trong quan thé O. australiensis
(Ishii va ctv., 1994). Gen bph11(t) duoc xac dinh trén vai dai ciia nhiém sic thé 3
trong quan thé O. officinalis (Hirabayashi va ctv., 1998). Mot dong laa B14, c6
ngudn géc tir lua hoang Oryza latifolia, c6 gen khang ddi Vi ray nau nau Bph12
(trude day 1a Bph12(t)). Bé dinh vi gen Bph12 trong 'B14X', mot quan thé F, cua to
hop lai TN1/B14 duoc phat trién va danh gia kha niang khang ray nau. Két qua cho
thay rang mot gen troi duy nhat kiém soat tinh khang cua B14 ddi véi ray nau. Phan
tich SSR dé xac dinh cac chi thi ADN lién két v4i gen khang. Tir khao sat cua 302
cap mdi SSR, ba chi thi SSR (RM335, RM261, RM185) lién két voi gen khang
dugc xac dinh. Chi thi SSR RM261 di duoc lién két gan véi gen khang & khoang
cach 1,8 cM. Khu vuc xung quanh cic gen khang va cac chi thi SSR di duoc kiém
tra voi cac danh diu RFLP thém trén nhidm sic thé 4 dé xac dinh vi tri cta cac gen
khang. Su lién két cua cac chi thi RFLP C820, R288, C946 véi gen khang dugc xac
nhan, dinh vi tri trén vai ngin caa nhiém sac thé 4 (Yang va ctv., 2002). Gen Bph12
trong gidng lua indica B14 c6 ngudn gdc tir cac loai lua hoang O. latifolia. Str dung
mot quan thé F,tir t6 hop lai gitta giéng indica 93-11 va B14 dé lap ban db gen

Bph12, két qua gen Bph12 dinh vi tai mot khu vuc 1,9 ¢cM trén nhiém sic thé sb 4,
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hai bén 1a chi thi RM16459 va RM1305 (Qiu va ctv,, 2012). Gen lan bph16 (trudc
day 1a bph12(t)), dinh vi trén vai dai ciia nhiém sic thé 4, nam giira hai chi thi RFLP
la G271 va R93 (Hirabayashi va ctv., 1998). Hai gen troi c6 cung tén Bphl3(t),
duoc tim thay trén vai dai ctia nhidm sic thé 2 tir quan thé loai O. eichingeri va trén
vai ngan cua nhiém sic thé 3 tir O. officinalis (Renganayaki va ctv., 2002). Trong
loai O. officinalis, hai gen troi Bph14 va Bph15 dugc 1ap ban d6 theo thu tu trén vai
dai cia nhiém sac thé 3 va vai ngan cua nhiém sac thé 4 (Huang va ctv., 2001). Khai
thac gen khang ray nau méi Bph18 trén ngudn vat liéu IR65482-7-216-1-2 (con lai
cua O. australiensis), nho chi thi RM6217, trén NST s6 12 (Jena va ctv., 2006). Hai
gen Bph10 va Bph18 duoc phan tich alen, cho thiy d6 1a hai gen lién két theo kiéu
lip doan (phén ly 15:1) trén ciing nhiém sic thé 12 (Jena va ctv., 2006).

Gen khang ray nau Bph15 trén nhiém sic thé s6 4 ciing duoc luu y. Nguon cho
1a lua hoang O. officinalis, quan thé duoc thu thap tai Trung Quéc. Gen Bph15 dinh
vi & khoang giira 2 chi thi: C820-S11182 (trong d6 c6 22 SSR va 25 STS), gan tam
dong, rat kho 1ap ban d6, kha ning tai to6 hop thap, do ciu trac di nhidm sic. St
dung BAC clones cho thiy trén 47 kb chiéu dai doan phan tir muc tiéu, c6 sy hién
dién cua 11 ORFs, voi khoang cach vat Iy IMb/@ di truyén 1 cM (thay vi 260
kb/cM nhu binh thuong). Do d6, can phai thyc hién fine mapping that chi tiét dé do
tim chi thi twong tng cho gen Bphl5 (Yang va ctv., 2004). Gen khang rdy nau
Bph14 trén nhiém sic thé s6 3 va Bph15 trén nhidém sic thé sb 4 duoc dat tén moi
trong chuong trinh Green Super Rice ¢ Trung Qudc 1a Qbphl va Qbph2, do tinh
khang phd rong cua chung (Zhang, 2008). Gen Bph15 dinh vi tai vi tri 0,0269 ¢cM

trén nhiém sic thé s6 4 (Lv W va ctv., 2014).

Gen Bph18(t) nam trén khu vuc cudi trén vai dai ctia nhiém sac thé 12 hai bén
la chi thi SSR RM463 va chi thi STS S15552. Cac locus Bph18(t) dinh vi trong
mot khoang cach vat 1y 1a 0,843-Mb bao gom ba dong BAC giira cac chi thi
R10289S va RM6869 (Jena va ctv., 2006). Cac locus gen khang bph19(t) dinh vi ¢
mét khu vyc tai chi thi RM1022 khoang 1,0 ¢M trén vai ngin ctia nhiém sac thé 3,
hai bén 1a chi thi RM6308 va RM3134 (Chen va ctv., 2006).
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Hai gen méi duogc phat hién tur loai O. minuta, 1a Bph20(t) va Bph21(t), duoc
lap ban d6 theo thr tu trén vai ngan cta nhidm sic thé 4 va vai dai cua nhidm sic
thé 12 (Rahman va ctv., 2009). M6t gen lan trong lta hoang O. rufipogon (A
GX2183) 1a bph18(t)), biéu hién duogc tinh khang phé rong d6i véi cac biotype ray
nau, bao gdm biotypes 1 va 2 & Bangladesh va Pantnagar (An D) (Li va ctv.,
2006). Jena va ctv. (2006) ciing ghi nhan tén gen Bph18 trong mot ngudn cho khéc
IR65482-7-216-1-2, con lai cua O. australiensis. Gen Bph20(t) va Bph26 vira dugc
ngudi ta chinh thac ghi nhan, dong thoi cling théng bao viéc dinh danh gen
bph18(t) 1a Bph27, dang ky tén cac gen nay vao Ngan Hang Dir Li¢u Oryza. Gen
Bph27 bat ngudn tr mot Acc. cua lta hoang Quang Tay O.rufipogon Griff.
(Acc.2183, sau c6 tén GX2183) . Bph27 duoc lap ban do trén ving ¢6 d6 16n 17 cM
& giita hai chi thi ké can RM273 va RM471 trén vai dai ctua nhiém sic thé s6 4 (Li

va ctv., 2006; Huang va ctv., 2013).

Trén giong lta ADR52, gen Bph25 (trude day 1a bph20(t)) dong tach biét voi
chi thi S00310 trén dau xa cua vai ngin nhiém sic thé 6, va Bph26 (trudc day 1a
Bph21(t)) dong tach biét véi chi thi RM5479 trén vai dai ctia nhiém sac thé 12
(Myint va ctv., 2012). Gibng ltia DV85 c6 gen Bph28(t) dinh vi trén nhidém sic thé
11, dugc xac dinh tai khoang cach vat ly 64,8 kb gitra chi thi Indel55 va Indel66
(Han va ctv., 2014). Laa hoang O. rufipogon mang gen khang ray nau Bph29, locus
gen khang vi mot ving 24kb trén vai ngan cia NST 6. Gen khang c6 chira mot
viung ADN lién két B3, da dugc nhan ban. Do dic hiéu mé (vi tri tn cong cua ray
nau) cia gen Bph29 duoc gidi han 1a mé mach. Dé dap ung voi sy nhidm ray nau,
RBPH54 (mot dong con lai hdi giao mang gen Bph29 tir O. rufipogon) kich hoat
cac axit salicylic bao hiéu 1o trinh SA va ngan chan 19 trinh ctia cac axit jasmonic /
ethylene, tuong tu nhu cdy trong phan @ng tu vé d6i véi mam bénh dinh dudng hiru
co (Wang va ctv., 2015). Prahalada va ctv. (2015) da phat hién gen Bph31. Gen
Bph32 trong gidng lua Ptb33 nam khoang gitra hai chi thi RM19291 va RM 8072
trén vai ngan cua NST s6 6 (Ren va ctv., 2016). Gen Bph33 dugc phat hién bai
cac tac gia Naik va ctv. (2018) va Lakshmi va ctv. (2018). Gen Bph34 trong gidng
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laa O. nivara nam khoang gitta hai chi thi RM16994 va RM 17007 trén vai dai
ciia NST s6 4 (Kumar va ctv., 2018).

Trong cac gen dugc cong bd Vi ban d6 di truyén, c¢6 10 gen da dugc thyc
hién giai doan “fine-map” d6 1a Bphl, bph2, Bph3, Bph9, Bph14, Bphl5, Bphl8,
Bph19, Bph20, Bph21 (Jena va Kim, 2010).

Tinh hinh nghién ciru gen khang ray niu & Viét Nam

O Viét Nam, viéc nghién ciu wng dung chi thi phan tir trong chon gidng
khang rdy nau da c6 nhiéu cong trinh duoc cong bd. Tac gia Lang va ctv. (1999), da
st dung STS dé phan tich su hién dién ciia gen khang ray nau trén con lai IR31917-
45-3-2 ¢6 ngudn goc tir laa hoang O. australiensis vao gidng lua trdng O. sativa L.
Hai dong IR65482-4-136 va IR65482-17-151 1a két qua cua cap lai giita laa hoang
Vi la trong di duoc ghi nhan khang véi ray nau biotype 2 va 3. Pa hinh dugc ghi
nhan trong cap primer RG457FL/RL, véi kiéu gen khang co kich thudc 300, 250,
200bp, va kiéu gen nhiém 1a 500, 200bp. Trong cap primer RG457FL/BL, kiéu gen
khang c6 kich thude 500, 300bp va kiéu gen nhiém c6 kich thudc 1a 550, 200bp.
Chi thi nay c6 gia tri lién két véi gen khang Bph10 1a 1,7cM. Quan thé lua hoang O.
australiensis duoc phat hién c6 mang gen Bph10 va bph18 (Lang va Buu, 2003). O
Poéng bang song Ctru Long lua hoang da dugc khai thac véi 7 gen khang. D6 1a gen
Bph10 cua O. australiensis; bph11, bph12, Bph13, Bph14, Bph15 cua O. officinalis;
Bph12 cua O. latifolia. Mot gen méi dugce phan 1ap trén O. australiensis 1la Bphl2
dinh vi trén vai dai cia nhiém sac thé s6 12, nhung khong lién két véi gen Bph10
(gen da duoc Vién Lua dong hoa vao nam 2005) (Bui Chi Buru va Nguyén Thi Lang
2005, 2007).

Luu Thi Ngoc Huyén va ctv. (2003) da thiét lap duoc 1 ban do lién két cho
gen khang ray nau BphZ(t) trén nhiém sac thé sb 4, cac chi thi phan tt RM119 va
RM317 1a cac chi thi nam gan nhét & 2 phia caa gen BphZ(t) voi khoang cach 24,4
va 24,1cM. Téc gia ciing di 1ap ban d6 phan tr cho 3 gen khang rdy nau BphX,
Bph4, Bph6 va phat hién mot loat chi thi phan tir SSR lién két gan voi cac gen



32

khang d6. Luu Thi Ngoc Huyén va ctv. (2009) chon giéng nhd chi thi phan tu
(MAS) di duoc tng dung mot cach hiéu qua trong chon gidng mét sé dong, gidng
laa mang gen khang ray nau Bphz, Bph3, Bph/0, Bph/5, dugc danh gia 1a khang

Véi quan thé ray nau va duoc sir dung lam dong cho gen khang.

Lé Xuan Thai va ctv. (2012) da danh gia sy biéu hién cua cac gen khang ray
nau bang k¥ thuat sinh hoc phan tir trong bo suu tap giai doan 2008-2010, két qua
cho thay c¢6 77 gibng chi mang gen khang bph4, 44 gidng chi mang gen khéang
Bph18, va c6 31 gidng lta mang ca hai gen khang bph4 va Bph18. Gibng lua Sai
Puong Kién An va Léc Nude duge xac dinh c6 mang gen bphl14 bang chi thi phan
tor (Pham Thi Thanh Mai va ctv., 2012).

Di truyén s6 lweng tinh khang ray nau (QTL)

Trong mot vai trudng hop, gidng lta voi gen khang chu luc bi pha v& do sy
thich nghi cua ray nau, khi 6 dich phat trién v6i mat sé cao (boc phat ray niu).
Nguoi ta khuyén cao mot chién luge phat trién tinh khang sé luong dé c6 duoc két
qua khang bén viing (Bosque-Perez va Buddenhagen, 1992). Tuy nhién, co so di
truyén cua tinh khang sé luong ddi voi con tring chwa cé gi chic chan, do tinh chat
phtrc tap cua di truyén sé luong va nhitng han ché cua cong cu di truyén truyén
thdng. Véi thanh tuu cua di truyén hoc phan tir méi nhat va kha nang phan tich ban
d6, ngudi ta ngdy cang c6 kha nang tiép can voi cac gen diéu khién nhiing tinh
trang phuc tap nhu vdy. Pa gen hay QTLs diéu khién tinh khang ray nau duoc cong
bd dau tién boi Alam va Cohen (1998). Bay QTLs duoc xac dinh trén nhiém sic thé
s6 1,2, 3,4, 6 va 8 théng qua 175 chi thi RFLP duoc st dung. Ramalingam va ctv.
(2003) xac dinh 4 QTLs lién két véi tinh khang riy nau trong cung quan thé (IR64
x Azucena), bd sung thém 105 chi thi caa gen Gng cir vién. Huang va ctv. (2001)
thuc hién phan tich QTL gen khang riy nau trén dong nhan gen khang tir lda hoang
(O. officinalis) va ghi nhan hai QTLs, Qbpl trén nhiém sic thé s6 3 va va Qbp2
trén nhidm sic thé sb 4. Xu va ctv. (2002) ghi nhan c6 7 QTLs déng vai trd chinh

va nhiéu QTLs c6 chirc ning twong tac khong alen lién quan dén tinh khéng riy nau
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trong mot quan thé tai té hop dong can giao c6 ngudn gdc tir Teqing x Lemont. Su
va ctv. (2002) phat hién QTL trén nhiém sic thé s6 2, 10, va 12 trong mot quan thé
hdi giao cua Nipponbare x Kasalath. Soundararajan va ctv. (2004) nghién ctru trén
mot quan thé don boi kép (IR64 x Azucena) va phat hién 6 QTL trén nhiém sac thé
$61,2,6,va7 thong qua RAPD va RFLP. Trong do, QTL trén nhidm sic thé s 7
cho thiy lién quan dén tinh khang riy nau giai doan ma va QTL trén nhiém sic thé
s6 2 lién quan dén tinh khang hoa sinh, trong khi QTL trén nhiém sac thé s6 1, 6, va
7 lién quan dén kiéu hinh chdng chiu. Do dé, c6 mot nhu cau dé mé rong phan tich
QTL & cac giai doan sinh truong khac nhau ciia cdy va trén nhiéu dia diém khéc
nhau. Sun va ctv. (2007) di phan tich 147 ca thé caa quan thé F5 dan xuat tir dong
khang ray nau 'Col5' tir Thai Lan khi lai voi gidng nhiém 02428. Quan thé ray nau
thtr nghiém 1a su tron 1an giita biotypes 1 va 2. Hai QTLs duoc xac dinh trén nhiém
sac thé s6 2 (giai thich duoc 29,4% bién thién kiéu hinh) va nhiém sic thé s6 6 (giai
thich duoc 46,2% bién thién kiéu hinh). So sanh cac vi tri nhiém sic thé va phan
g ctia nhirng biotypes ray nau cho thay gen trén nhidm sac thé s 6 khac biét rd so
Véi nhitng gen da xac dinh trude do. Liu va ctv. (2009) thyc hién cap lai gitra dong
khang Yagyaw va dong nhiém Cpslo17. C6 4 QTL (Qbph-2, Qbph-4, Qbph-7, va
Qbph-9) giai thich dugc tir 5,64% dén 12,77% bién thién kiéu hinh tinh khang ray
nau. Hai QTLs c6 hiéu (ng cong tinh rat c6 y nghia. Mot locus méi diéu khién tinh
khang riy nau (Qbphl1l) di duoc phén 1ap trén giéng lua indica DV 85 (Su va Cctv.
2005).

Nhom gen khang va hién twgng khong phan dinh ro

Cac gen khang rdy ndu c6 ngudn gdc tir giéng Indica chu yéu duge xac dinh
bang cach quan sat phan ¢ng cua cay lta ddi voi cac biotype ray nau. Do x6i mon
tinh khang ray nau, cac loai lua hoang dugc xem 13 ngudn tai nguyén gen khang c6
gi4 tri va cac dong du nhap gen tir cac loai laa hoang nay duoc sir dung nhu nguon

cho gen trong cac nim gan day (Jena va ctv., 2006).
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Gen khang rdy nau da duoc 1ap ban d6 7 trén 12 nhiém sac thé (1, 2, 3, 4, 6, 11
va 12). Tuy nhién céac locus gen khang khac nhau dwgc nhom lai vai nhau trong cac
vung NST gidng nhau va lién két chat ché véi nhau (Phu Luc 2 Bang 2.1). Cac
vung cia NST 4S va 12L dic biét 1a diém néng cua tap hop cac gen khang ray nau,
noi c6 53% cac gen khang dugc biét r5. Mot vai gen méi duge xac dinh gan day
khac han véi cac gen dugc dinh danh trude do, tuy biéu hién rat gan nhau, vi khac
ngudn di truyén, khac két qua phan tich di truyén (troi/lan), hoic khoang cach tuong
d6i cua 2 chi thi ké can trén ban d6. Khac biét thi khong, nhung khi xac dinh alen

thi co khac biét, hodc dong hoa gen khang.

Gen Bph13 nim gan gen bph19 trén nhidm sic thé 3S. Gen Bph13 dinh vij tai
vi tri gitra hai chi thi RG100 va RG 191 (Renganayaki va ctv. 2002), trong khi gen
bph19 duoc xac dinh nam trong khu vyc gitra hai chi thi RM517 va RM218 (Chen
va ctv. 2006). Cac bph1/ va gen Bphl4 ciing duoc 1ap ban d6 & khu vuc gan d6 trén
nhiém sac thé 3L va dugc xac dinh trong mot dong dan xuat tir O. officinalis. Cac
locus cua bphll da duoc xac dinh baéi mét chi thi RFLP G1318 trong khi Bph14 tén
trudc day la Qbp2 da duoc dinh vi khoang gitra cua hai chi thi R1925 va G1318
(Hirabayashi va Ogawa 1995; Ren va ctv., 2004.).

Cac gen khang, Bph17 va Bph20 nam trén canh ngin cta nhiém sac thé 4 hai
bén SSR marker RM8213 va RM5953, va MS10 va RM5953, twong tng (Rahman
va ctv., 2009; Sun va ctv., 2005). Mot phan caa khu vuc chong lap caa hai gen
Bph17 va Bph20 c6 ngudn gbc tir Rathu Heenati va loai lta hoang O. minuta. Gen
Bph12 trong dong dan xuat B14 tir O.latifolia va phat hién bai chi thi RM 261, va
dinh vi trén vai ngan ctia nhiém sic thé 4 (Yang va ctv,. 2002). Gen Bph15 da duoc
xac dinh trong mot dong dan xuét tir O. officinalis dinh vi trén nhidm sic thé sé 4
gitra 2 chi thi RFLP C820 va S11182 (Yang va ctv., 2004).

Gen khang rdy nau, Bphil, bph2, Bph9, Bph10, Bphi18, va Bph21 nam trén
nhiém sic thé s6 12L. Gen Bph9 trong Kaharamana va Pokkali nim trong cting mot

vung cua nhidm sac thé 12 (Murai va ctv., 2001; Su va ctv., 2006). Chua c6 bang
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ching nao cho thay chung cé thé c6 cing mot co ché gen va ma hoa cting mot
protein. Ishii va ctv. (1994) da xac dinh dugc mét gen khang, gen Bph10, trong mot
dong dan xuiat IR65482-4-136-2-2 co6 ngudn goc tir cac loai lta hoang O.
australiensis. Gen Bph18 ciing di dugc xac dinh trong mot dong dan xuat IR65482-
7-216-1-2 tu O. australiensis (Jena va ctv. 2006). Tuy nhién, cac gen Bphl0 va
Bph18 déu 1a khéng alen (Jena va ctv., 2006). Trong sb cac gen khang trong nhom
trén nhidém sac thé s6 12 méi quan hé khong alen giita Bph18 va Bphl0 da duoc
khing dinh boi kiém tra allelism va ANOVA don locus. Két qua cho thiy gen
Bph18 1a mot gen khang ray nau khac nhau tir Bph10. Gen Bph21 ciing nam gan
gen Bph10 va Bph18 trén nhiém sic thé 12 L. Tuy nhién, cac thir nghiém allelism 13
can thiét dé phan biét cac gen Bph21 tir Bph18 hozc Bph10.

Trong nghién ctiru di truyén khang ray nau, c6 mot sé khac biét vé danh phap
ban sao cua gen dbi v4i cting mot gen khong co ching cir xac dang. Vi du, cac gen
Bph1l (bphll), Bph12 (bph12) va Bph13 [Bphl3 (t)] ¢6 su trung 1ip. Mot khang
riy nau méi co6 ngudn goc tir IR1154-243 nam trén nhidm sic thé sé 4 va duoc dit
tén nhu Bphll (Xu va ctv. 2002). Tuy nhién, gen bphll da dugc xac dinh trong
dong dan xuat tir O. officianalis trén nhiém sic thé 3 (Hirabayashi va Ogawa,
1995). Cac gen Bph12 va bphl12 dinh vi trén nhiém sic thé 3 c6 ngudn goc tir cac
nguén cho khac nhau, O. officianalis va O. latifolia (Yang va ctv 2002;.
Hirabayashi va Ogawa 1995). Gen Bph13 xac dinh trong hai dong dan xuét tir O.
eichingeri va O. officinalis. Mot gen khang ray nau Bph13 duoc dinh vi nhiém sic
thé s6 2 tai 6,1 cM va 5,5 ¢cM céch xa tuong (ng véi chi thi RM240 va RM250 (Liu
va ctv., 2001). Renganayaki va ctv. (2002) Ciing da 1ap ban d6 gen Bph13(t) thira
huong tir O. officinalis trén nhidm sic thé 3. Nhitng gen trung 1ip, nam trén cic
ving nhiém sic khac nhau, phan tich doc lap va c6 nguon goc tir nhiéu ngudn khac
nhau. Dé 1am cho né rd rang, d6i tén 1a can thiét sau khi kiém tra allelism.

Cac Qbpl va Qbp2 két hop véi gen khang rdy nau dd dugc dinh vi trén nhidm
sac thé 3 va 4 (Huang va ctv. 2001). Hai QTLs chinh d3 duoc xac dinh & B5, mot

dong dan xuét cua O. officinalis & Trung Qudc va sau d6 dugc dit tén 1a Bphl4 va
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Bph15 (Ren va ctv., 2004;. Yang va ctv., 2002). Tong cong c6 bay QTLs lién quan
dén khang bat nguon tir IR64 trén nhidm sic thé 1, 2, 3, 4, 6, va 8 (Alam va Cohen
1998). Ba loci tén 13 Qbph3, Qbph4, va Qbph10 phat hién bang cach phan tich QTL
da duoc giao cho nhiém sic thé 3, 4 va 10. Qbph4 1a mot gen khang ry nau chinh
trong Rathu Heenati va duoc chi dinh la Bphl7 (Sun va ctv., 2005). Hai QTL
(Qbph2 va Qbph6) da duoc phat hién trén nhiém sic thé 2 (giai thich 29,4% bién
thién kiéu hinh) va 6 (giai thich 46,2% bién thién kiéu hinh) lién quan dén kha ning
khang rdy nau trong quan thé Iap ban d6 tir phép lai gitta giéng indica khang bénh
(gidng Col.5) va giong dé bi nhiém '02428 (Sun va ctv., 2006), va thém bon QTLs
(Qbph-2, Qbph-4, Qbph-7, va Qbph-9) gbép phan khang ray nau trong gidng Rathu
Heenati dugc xac dinh trén cac nhiém sic thé twong tng 2, 4, 7, va 9 (Liu va ctv.
2009). Ca hai QTLs (Qbph4 va Qbph-4) c6 ngudn goc tir cing ngudn cho khang
(Rathu Heenati) duoc chi dinh gan nhau trén nhidm sac thé sé 4. Nhiéu gen khang
ray nau /QTL duoc ton tai véi cling tén véi cac gen khic nhau hodc cac tén khac
nhau véi cac gen gidng nhau. Nhitng gen/QTL chua rd rang bét budc tién hanh phan

tich di truyén va xét nghiém allelism trudc khi 4p dung chon giéng cay trong.
1.3. Phwong phap lai hoi giao cai tién

C6 rét nhiéu phuong phap dé chon tao giéng lia méi. Mot trong nhitng thanh
cong cua viéc chon loc cac con lai khong thé khong ké dén 1a phuong phép lai hoi
giao. Lai hoi giao 14 mot phuwong phap nhan gidng truyén théng thuong duoc st
dung dé chuyén allen tai mot hogc nhiéu loci tir mot giéng cho vao giéng wu tu khac
(Reyes-Valdes., 2000). Lai hoi giao di duoc chip nhan va ung dung & cac nudc
thudc khu viec Nam va DPong Nam A (Joseph et al., 2004; Toojinda et al., 2005).
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Nguon: Jairin va ctv. (2009)

Hinh 1.3: So db lai hdi giao két hop chi thi phan tir d chon tao gidng lua

khang ray nau

Gan day, voi sy phét trién manh mé& cta cong nghé chon gidng nhd chi thi
phan tir, cac nha khoa hoc di dwa ra mot phuong phép chon giéng phan tir méi — d6
la “Chon tao giong bang phuong phap lai hoi giao két hop vdi chi thi phan tir
(Marker — Assisted Backcross Method — MABC) 1a mdt phuong phap chinh xac va

hiéu qua dé lai chuyén gen muc tiéu vao giéng lua uu ti (Collard and Mackill,
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2007). MABC dugc ting dung kha phd bién, nham giam bét thoi gian, chi phi,
mang lai d6 tin cay cao (Hospital, 2011; Yu va ctv., 2000; Knapp, 1998; Charmet va
ctv., 1999; Kuchel va ctv., 2005).

Lai hoi giao thong thudng can 6 1an hoi giao dé phuc hdi cac tinh trang wu viét
clia giéng tai tuc, sao cho toan bd nhidm sic thé cua nd trd nén dong hop. Nhung
v6i phuong phap lai hdi giao cai tién chi can 4 lan hoi giao hodc 3 1an hdi giao,
tham chi c6 khi chi can 2 1an hdi giao (Hospital and Charcosset, 1997; Frisch va
ctv., 1999a va 1999b; Frisch and Melchinger, 2005).

Nguyén 1y cta phuong phap MABC 1a chuyén mot QTL/gen tir dong cho gen
vao dong nhan gen trong khi chon loc sy hoi nhap cia dong cho thong qua phan con
lai caa hé gen (Thomson va ctv., 2010; Septiningsih va ctv., 2009; Singh va ctv.,
2011). Viéc sir dung céc chi thi phan tr cho phép khao sat di truyén caa con lai ¢
mdi thé hé, day nhanh téc d6 cta qué trinh chon loc, vi thé ting cuong nén di truyén

qua mdi thé hé.

Uu diém chinh cta phuong phap MABC la: (1) Chon loc bang d4u phan tir d6i
Vvéi locus gen dich; (2) Chon loc nén di truyén d6i véi hé gen cay bd me tai to hop;
(3) Tién gan dén locus quan tAm trén ban d6 lién két; (4) Chon giéng ngau nhién
Kiéu gen méi voi mot sé tinh trang quan tdm. Hiéu qua caa cac san pham MABC s&
duoc thé hién trén dong rudng (Singh va ctv., 2011; Sarkar va ctv., 2009). Ngoai ra,
thong qua phuong phap ndy, toc d6 cua qua trinh chon loc dwgce diy nhanh 1én gap
d6i, tham chi gap ba (chi can dén thé hé BC, hoic BC; la dat két qua tuwong duong
véi BCg theo phuong phap thong thuong.

1.4. Céc nghién ctru vé Khai thac vat ligu khéi dau va tng dung MABC
trong chon tao gidng lia khang ray niu.

Tohoku (1998) da tao ra dong BC4Fg Norin PL10 mang gen Bph3 tir to hop lai
Tsukushibane/Rathu heenati//Tsukushibane. Trong ba thép nién qua tai Vién lua
DBSCL chuong trinh lai tao giéng khang rdy nau da duoc nhitng thanh tyu dang ké.
Nhiéu giéng khang rdy nau dwoc phét trién nhu: OMCS94, IR62032, OM1706,
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OM997-6, OM1633, OM1271, OM1723-62 (Bui Chi Btru va ctv., 1997a, 1997b).
Vién Di truyén da chon tao cac giéng lua khang sau bénh nang suét cao duoc Bo
Nong nghiép cong nhan 14 giéng Qudc gia nhu: DT10, DT11, A20, DT13 va DT33
(Tran Duy Quy, 1998).

MABC di duoc tng dyung rat thanh cong trén nghién ctru chon tao giéng lua
chbng chiu voi diéu kién bat loi va sau bénh hai. Ung dung dau tién duoc bao cao
trén cay lua chuyén gen khang bénh bac 14 vao giéng Minghui 63 (Chen va ctv.,
2006). Véi sy tro gitip cua chi thi phan tir dd ¢6 nhirng tién bo dat dugc trong chong
mot s6 gen khang riy nau vao giéng wu ti. Sharma va ctv. (2004) sir dung MAS cho
chong gen Bphl va Bph2 vao mét dong giéng japonica. Dong chong ca 2 gen khang
cao hon dong mang gen Bph2 nhung muc d6 khang twong ty nhu Bphl. Li va ctv.
(2006) két hop gen Bph14 va Bph15 qua MAS viao mot sé dong b me lua lai &
Trung Qudc va quan sat thiy riang 92,3% dong du nhap gen Bph14 don di c6 khang
trung binh véi ray nu va dong chong 2 gen Bph14/Bphl5 c6 mitc khang manh hon
so voi dong du nhap 1 gen duy nhat. Gen Bph18 tir dong cho IR65482-7-216-1-2 da
duoc chuyén thanh cong cho gidng Junambyeo nhd MABC (Jena va ctv., 2006).
Jairin va ctv. (2009) sir dung phuong phap MABC di lai chuyén dugc gen khang
rdy nau Bph3 tir giong cho Rathu Heenati sang giéng nhan 1a gidng lua pho bién
nhat ctia Thai Lan Khao Dawk Mali 105 (KDML105). Myint va ctv. (2012) da tao
ra dong mang 2 gen khang Bph25 va Bph26 va nhéan thiy rang dong mang 2 gen
khang c6 kha ning khang dbi v&i quan thé rdy nau ¢ Nhat ban so véi cac dong don
gen. Zhao va ctv. (2013) di chong 2 gen khang ray ndu véi 1 gen khang dao 6n
tuong tng la Bph20(t), bph21 va Pi9 vao dong lta wu viét BollIB. Hu va ctv.
(2015) da chong hai QTL 1a Qbph3 va QBph4 tir dong con lai cua O. officinalis vao
gidng 9311 bang phuong phép lai hoi giao két hop véi chon giéng bang chi thi phan
tir, két qua cac dong mang 2 QLT da ting cudng tinh khang d6i véi ray nau. Liu va
ctv. (2016) da chong hai gen khang ray nau Bph3 va Bph27(t) thanh cong vao gidng

uu tu.
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Pi c6 nhiéu gidng lua da duoc lai tao mang gen khang riy nau tai Viét Nam
va dugc phong thich dua vao san xuét. Giéng laa AS996 dugc phat trién tir to hop
lai IR64 x O. rufipogon (acc.106424, Tram Chim, Pong thap Mudi), va dong
IR65482-4-136-2-2 (IR31917-45-3-2 x O. australiensis), dong IR54742 tu
(IR31917-45-3-2 x O. officinalis) dwoc sir dung trong khai thac gen khang ray néu,
phd rong ddi voi cac quan thé riy nau c6 & DPBSCL (Bui Chi Biru va ctv., 2013).
Phung Tén Quyén (2014) da chon tao duogc 2 dong lia DTR64 va KRS mang hai
gen khang ray nau Bph3 va BphZ(t) bang phuong phap lai hoi giao két hop véi tu
thu, chon loc gen khang phdi hop danh gia tinh khang ray nau va chon gidng truyén
thdng. MABC da duoc sir dung dé cai tién gidng lia AS996 thanh giéng lta co thé
chiu ngap ma van duy tri dugc dic tinh ban dau (Doan Thi Huong Giang va ctv.,
2017).
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CHUONG 2
VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian nghién ctu

Pé tai dugc tién hanh tai phong thi nghiém cong ty cong nghé sinh hoc PCR;
phong thi nghiém, hé théng nha luéi, nha kinh va 16 dét thi nghiém cua B mon Di
truyén gidng va Bo6 mon Bao vé thyuc vat — Vién laa DPBSCL tir 06/2014 — 02/2018.

2.2. Vit liéu nghién ciru

2.2.1. Gidng lia tham gia thi nghiém

- Bo gidng chi thi: 15 giéng lta chuan khang va chuan nhiém cia rdy nau
trong d6 13 gidéng tir Vién lua Qudc té cung cap- dugc luu trir tai Bo mén BVTV, 2
gidng lua hoang nhan giir tai BO mon Di Truyén — Chon giéng, Vién lua Pong bang
song Ciru Long; va 14 giéng lta trong pho bién tai PBSCL (Phu lyc 2 Bang 2.2).

- Gibng laa cao san: 115 dong/gidng lta cao san dwoc thu thap tai ruong thi
nghiém bd mén Di Truyén Gidng - Vién laa PBSCL tir thang 7-8/2014 (Phu luc
2.3).

- Gibéng lua mua: 119 mau lta mua (Acc.) duoc thu thap tai 10 tinh DPBSCL:
An Giang, Pong Thap, Tra Vinh, Bac Liéu, Bén Tre, Kién Giang, Ca Mau, Tién
Giang, Long An, Soc Trang tir thang 11/2014 dén thang 03/2015 (Phuy luc 2 Bang
2.4)

- Gidng lta Tai Nguyén mua va TN1 lam thirc 4n nuéi ray nau.

2.2.2. Quan thé riy niu

Quan thé rdy nau duoc thu thip ngoai dong tai 4 tinh cua Pong bang séng Ctru
Long: Pong Thap (huyén Thap Muoi), Can Tho (huyén Théi Lai), Tién Giang
(huyén Cai Be), Hau Giang (huyén Long M¥) tir thang 8-10/2014.
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2.2.3. Chi thi phan tir dé d4anh gia tinh khang riy niu

Thong tin vé cac chi thi phan tr SSR st dung trong nghién ctu dugc
tham khao tir cac tai liéu, bdo cdo khoa hoc, bai bao quic té va trén website

trang http://www.gramen.org/ cho thong tin ddy du vé cac chi thi phan tu.

Bang 2.1: Danh sach cac mdi sir dung trong phan ¢ng PCR

CTPT Trinh ty mdi NST  Genliénkét Tac gia

RM204  For. 5 GTGACTGACTTGGTCATAGGG 3’ 6 Bph3 (Jairin va ctv., 2007b)
Rev. 5 GCTAGCCATGCTCTCGTACC 3°

RM217  For. 5> ATCGCAGCAATGCCTCGT 3’ 6 bph4 (Kawaguchi va ctv., 2001)
Rev. 5 GGGTGTGAACAAAGACAC 3’

RM545  For. 5> CAATGGCAGAGACCCAAAAG 3° 3 Bph/3 (Chen va ctv., 2006)
Rev. 5 CTGGCATGTAACGACAGTGG 3’

RM401  For. 5> TGGAACAGATAGGGTGTAAGGG 3’ 4 Bphi7 (Sun va ctv., 2005)
Rev. 5 CCGTTCACAACACTATACAAGC 3’ (Liu va ctv., 2009)

RM1103  For. 5 CAGCTGCTGCTACTACACCG 3’ 12 Bph! (Park va ctv., 2008)

Rev. 5> CTACTCCACGTCCATGCATG 3’

Ghi chu: CTPT: chi thi phdn tw; For: Forward; Rev: Reverse; NST: Nhiém sdc thé
2.2.4. Dung cu, thiét bi va héa chat sir dung

Dung cu trong nha luéi: chau Ién, chau nho trong lua thic dn cho ray, long

nudi ray, bé xi mang, khay thanh loc, long thanh loc...

Dung cu trong phong thi nghiém: Céi va chay nghién mau, tube 1,5ml,
Micropipet 10, 20, 100 va 1000ul, kéo, chai lo, may lic, c4 tir, ong dong, ta lanh,
thung dung da...

Thiét bi: May do pH, 10 vi séng, can, tu lanh 4°C, ta lanh -20°C, may do quang
phd U-0080D (Hitachi), may li tim Eppendorf Centrifuge 5415 D , may PCR Bio-
Rad, may doc gel va chup hinh gel Alpha Imager 1220 (Alpha Innotech, CA, USA),
bo dién di (Biorad)...

Hoa chat; Tris-HCI pH 8, NaCl, 0.5M EDTA pH 8, SDS 10%, axit Boric, axit
Glacial acetic, Isopropanol (Merck), Cloroform (Merck), Isoamylalcolhol (Merck),
Ethanol (Merck), Agarose, Ethidium Bromide (Bio-Rad), Tag DNA polymerase
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(GoTag Flexi DNApolymerase, Promega), oligonucleotid (Invitrogen), BiH,O,
MgCl, (Merck), dNTPs (Invitrogen), PCR buffer (GoTaq PCR buffer, Promega).

Mot sé dung dich trong ly trich ADN va phéan chay PCR (Phu luc 2 Bang 2.5 -
2.11)

2.2.5. Phan bon va thudc bao vé thuc vat

Céac thi nghiém ¢ nha ludi va ngoai dong dwoc st dung & mic phan bén
100N- 40P,05 — 30K,0 kg/ha ¢ vu Bong Xuan, 80N- 40P,05 — 30K,0 kg/ha ¢ vu
Hé Thu. Thi nghiém chi st dung thudc trir bénh, khong sir dung thudc trir ray dé

danh gia chinh xac tinh khang ray nau ciia cac dong lua.

2.3. N§i dung nghién ciru

2.3.1. Thu thap va danh gia tinh khang riy nu caa cac by giong thir
nghiém

* Panh gia doc tinh ctia ray nau tai PBSCL

* Panh gia kiéu hinh:

- Thu thap céc bo gidng laa thir nghiém (cao san va lta mua dia phuong): bao
gom mot s6 dong/giéng lia mang cac gen khang ray nau (donor) va mét sé giong

laa thudn c6 tiém ning ning suat, chat luong nhung bi nhiém ray nau

- Panh gia kha nang khang/nhidém riy niu cta cac bo giong trén 4 quan thé ray

nau.
- Phan nhom di truyén cta cac bo gidng lta (cao san va laa mua dja phuong)
* Panh gia kiéu gen: Phan tich cac gidng thir nghiém bang phuong phap SSR
2.3.2. Phat trién quan thé chon loc trong nha luéi
Lai tao quan thé lai hoi giao chuyén gen khang riy nau.

2.3.3. Ung dung chi thi phan tir dé danh gia cac dong qui tu cic gen
khang
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- Trén co so cac to hop lai v6i cac giong mang gen khang ray nau hiéu qua,

danh gia va chon dong ca thé tir thé BC,, BC,, BC;

- Str dung k§ thuat chi thi phan tir dé phat hién cac ca thé mang cac gen khang

riy nau can thiét tir thé hé BC.

- Kiém tra tinh khang ray niu cua cac dong mang gen khang trong nha ludi dé

chon ra dong khang rdy nau hiéu qua.
2.3.4. Quan sat va so sanh cic dong khang ray niu ngoai dong

- Nhén va thir, khao nghiém ngoai dong cic dong lta dwgc chon tao quy tu

gen khang ray nau
2.4. Phuwong phap nghién ciru
2.4.1. Phuwong phap chung cho cac thi nghiém

Tat ca cac giong, dong déu dugc danh gia tinh khang trong nha luéi (danh gia
kiéu hinh) bang phuong phap hop ma ciia IRRI (2013) va danh gia kiéu gen (sang
loc kiéu gen) bang phan tich SSR theo IRRI (1996) va Nguyén Thi Lang (2002).

Panh gia kiéu hinh dwoc thwe hién theo phwong phap hop ma:

Trudce khi tién hanh danh gia kiéu hinh phai chuan bi nguén ray niu phuong

phap nudi ray (Phu lyc 2).

Céc dong/gidng dugc bé tri ngdu nhién, ba lan lap lai trong cac hop ma. Dung
pen ciy hat ltia vira nay mam véao vao khai bun min, mdi giéng cdy mot hang 10 hat
va 3 lan lap lai. Trong mdi 16 déu bé tri chudn khang Ptb33 va chuan nhiém TNI.
Khi cdy ma & giai doan 2 dén 3 14 (7 ngay sau khi ciy) tién hanh tha rdy tudi 1 dén
tudi 3 theo mat sb 6-8 con/cdy. Panh gia phan tmg cta cac dong/gidng lta dbi véi
ray nau khi giéng chuan nhiém TN1 chdy rui (cap 9) (khoang 7 — 10 ngay sau khi
tha ray).

Panh gia cip hai chung va xép hang phan tng cia cac dong/gidng lua theo

SES Bang 2.2 va Bang 2.3 (IRRI, 2013)
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Bang 2.2: Thang dénh gia thiét hai d6i voi sy gy hai clia ray nau trén cac giong laa

Cap hai  Thiét hai

0 Cay phét trién binh thudng, khong bi hai;

1 Rt it bi thi¢t hai

3 La tht 1 va 2 cia hau hét cac cdy bi vang mot phan (nhudm vang)

5 Vang va lun rd rét, 10-25 % s6 ciy dang héo hay chét, nhitng cdy con

lai coi coc va kém phat trién
7 Trén 50 % dang héo (hoic cay chét)
9 100 % cay chét

Bang 2.3: Cip hai va muc do khang ray nau

Cép hai Panh gia
<1 Rét khang
1-3 Khang
3,1-4,5 Khang vira
4,6-5,6 Nhiém vira
5,7-7 Nhiém

>7 Rét nhiém

Bl
: F
N Can Tho (12/09/2014

&

Hinh 2.1: Long nudi riy trong nha luéi
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Hinh 2.2: Chuan bi khay bun dé ciy

lta

Hinh 2.4: Chung ray vao khay ma (7 ngay sau cay)

Hinh 2.5: Khay ma danh gi tinh khang ray niu trong nha luéi
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Panh gid cap hai cua timg ca thé cua mdi dong/gidng theo SES Bang 2.4
(IRRI, 2013)

Bang 2.4: Cép hai va tri€u tring cay ma bi hai

Caphai  Triéu trirmg cAy ma

0 Cay ma khoe

1 Cay ma Dbi thiét hai it

3 Cay ma bj bién vang b6 phan (< 50%)

5 Hau hét cac bo phan cua cay bi bién vang (> 50%)
7 Cay ma dang héo

9 Cay ma chét

Tinh chi sb hai cia cac dong/giéng lta sau khi danh gia cip hai timg c4 thé

theo cong thurc bén dudi.

Cong thuc tinh chi sb hai theo cap hai timg ca thé ciia mdi dong/giong

(ax 1 3 +(bx3 ) +H{cx 33 {d=x7T I+ {ex9)
0eCSH = % 100
nx9
a: sO cay cap 1; b: s0 cay cap 3; c: s6 cay cap 5; d: s cay cap 7; e: sO cdy cap

9; n: tong s6 cdy thir nghiém.
* Panh gia kiéu gen khang riy niu

Danh gia kiéu gen nhiam chon céc gidng mang da gen khang 1am gidng cho
gen trong lai tao giéng khang riy nau va sang loc kiéu gen cac dong con lai. Sir
dung chi thi phan tir SSR lién két véi gen khang rdy nau dé xac dinh cac gen khang
trong vat liéu ban dau va trong con lai. Panh gia kiéu gen khang rdy nau dugc thyuc

hién qua cac budc sau:

- Ly trich ADN tu cay lua theo phuong phap mini ADN cua IRRI (1996) va
Nguyén Thi Lang (2002).
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Sau khi d4nh gia kiéu hinh cac cay laa khang riy nau dugc trong trong nha
lu6i. Hai tuan sau trong tién hanh thu mau 14 lua. Mau duoc iy vao sang sém 1a luc
nong do mubi trong 14 thap, cac enzym hoat dong it 1a diéu kién tét dé tach chiét
ADN.

Thu miu 14 lta twoi, con non 2-3 cm. Cét nho 14 va nghién bang cbi va chay.
Sau do, 400ul dung dich ly trich ADN (extraction buffer) (Phu luc 2 Bang 2.5) duoc
cho vao mau 1a nghién.

Cac mau mé 14 dugc nghién dén khi dung dich mau chuyén sang c6 mau xanh
1a cay (té bao bi pha v& va phong thich ra diép luc).

Dung dich mau tiép tuc dugc thém vao 400ul dung dich ly trich ADN, tron va
lac déu. Sau d6, 400ul dung dich mau nay duoc hat va chuyén sang mot tube 1,5 ml
da duoc ghi nhan tén giong.

Thém 800ul dung dich chloroform:isoamyl alcohol (24:1) vao tube mau, tron
va lac déu, sau d6 ly tam véi 12.000 vong/phit trong 3 phut. Cac tube mau sau ly
tam s& phan thanh hai 16p riéng biét, phan dung dich phia trén dugc chuyén sang
mat tube khéc co cuing thé tich.

Thém vao 800 ul ethanol (100%, trit lanh), tron k§ bang may lac va tiép tuc ly
tam véi toc d6 13.000 vong/phit trong 5 phat. B6 bé phan dung dich phia trén thu
phan két tua.

Rua phan ADN tua bing ethanol (70%) va phoi khé ADN ¢ nhiét 6 phong
(~25-30°C) khoang 1 gio.

Hoa tan ADN vao 50ul dung dich TE (Phu luc 2 Bang 2.6).
Trit mau ¢ nhiét do -20°C cho dén khi st dung.

- Péanh gia chat luong ADN: Panh gia chit luong ADN bang phuong phap
dién di véi gel agarose 0.9 % trong dung dich TAE 1X.
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Chuan bj gel agarose theo thanh phan (Phu luc 2 Bang 2.7). Dung dich gel
duoc dun s6i dén khi dung dich chuyén sang trong suét va dé nguéi vai nhiét do 50-
60°C. Dung dich gel dugc do nhe tir tir ra khay, cht ¥ tranh bot khi. Khi gel cting

rt 1y cac luge va khung chan ra khoi gel.

Chuan bi miu ADN cho loading: dung parafilm dé dat ADN 1én khoang 8 pl
ADN + 4 ul dung dich nhuom (98% formanide, 10 nm EDTA, 0,025% bromo
phenol, 0,025% xylene cyanol) va cin thdn bom mau vao ting giéng. Chay dién di
& hiéu dién thé 100V trong 1,5 gio. Sau khi chay dién di xong nhu¢m véi Ethidium
bromide 0,5% trong khoang 10-20 phut. Chup hinh gel dudi tia UV va danh gia dya
trén bang hinh xuat hién. Néu ADN c6 chit luong thi gidng bing lamda phage
chuan. Néu ADN lan tap s& thiy c6 vét trang kéo dai trén gel.

* Phan tich SSR

San pham PCR dugc khuéch dai thong qua microsatellite (SSR) theo phuwong
phéap cua IRRI (1996 va 2011) va Nguyén Thi Lang (2002).

Bang 2.5: Chuan bj dung dich PCR cho mét phan ¢ng

Thanh phan Pha dung dich Thé tich 1 phanng Nong dd sau ciing

H,O cat 2 lan 8,5 ul

PCR buffer (10X) 10X 1,5ul 1X

dNTPs 1mM 1,0ul 0,1 mM

Mbi xudi 5uM 0,5 pl 0,25uM

Mbi nguoc 5uM 0,5 ul 0,25uM

Taq polymerase 0,75U/ul 1,0ul 0,75U/10pl

ADN 30ng/ul 2,0 ul 60ng/15ul phan ung
Téng cong 15 ul

Nguon: IRRI, 2011

San pham PCR dugc khuyéch dai bang may Bio-Rad theo chuong trinh SSR

duoc thiét 1ap nhu sau:
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Béng 2.6: Chuong trinh chay PCR cho SSR

Chuong Kiéu Giai doan 1 Giai doan 2 Giai doan 3 S6 chu
trinh Nhiét ~ Thoi  Nhiét  Thoi  Nhiét  Thoi Ky
do gian do gian do gian
1 94°C 5 phut
2 Chuky 94°C 30 55°C 30 72°C  45giay 35
gidy gidy
3 72°C 5 phut

4 4°C

Nguon: Nguyén Thi Lang, 2002

- Kiém tra s@n pham PCR trén ban gel:

San pham phan tich SSR duoc kiém tra trén agarose gel 3%, dém TBE 1X.
Chuan bi gel agarose 3% voi dung dich dém TBE 1X. Dung 7 pl san pham PCR
cong v6éi 4 ul dung dich nhuém cho vao mdi giéng. Cac san pham cua phan
ung PCR duoc kiém tra trén gel agarose 3% v&i sy hién dién cua ethidium bromide.
Chay dién di nam khoang 1-2 gio tiy thudc vao dic tinh tirng cap moi. Sau d6 quan
sat va chup hinh gel. Dua trén bang hinh xut hién tim gen khang va nhiém ray nau.

2.4.2. Phuong phap riéng cho tirng ndi dung nghién ciru

2.4.2.1. Thu thip va danh gia tinh khang ray niu ciia cic b giong thir
nghiém

* Thu thip bd giéng thir nghiém va ngudn riy

Qua tong quan tai liéu, ké thira cac két qua nghién ciru cta dé tai (Lvong Minh
Chau, 2009) va két qua danh gid vé doc tinh cua ridy nau hang nim tai bo mon
BVTV chon 4 quan thé riy niu (Can Tho, Dong Thap, Tién Giang, Hau Giang) c6
doc tinh manh dé thir nghiém. Ray nau duoc thu thap ngoai dong bang dng nghiém
tai 4 tinh (Can Tho, Ddng Théap, Tién Giang, Hiu Giang) tir thang 9-10/2014, lua

giai doan 20-35 ngay sau sa va chua phun thudc trir sau trén ruéng. Mdi tinh bt
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500-1000 con ray thanh trung céi (ray chira). Nhan nudi rdy trong nha ludi (phuong

phap nuéi ray: phu luc 2.5), chuin bi cho thao tac thanh loc ray ndu trong nha ludi.

115 dong/gidng lua cao san dugc thu thip tai rudng thi nghiém bd mén Di
Truyén Gidng - Vién laa DPBSCL. 119 méu lta mua (Acc.) duoc thu thap tai 10 tinh
DBSCL: An Giang, Déng Thap, Tra Vinh, Bac Liéu, Bén Tre, Kién Giang, Ca
Mau, Tién Giang, Long An, Séc Tring. Mdi dong/giéng lta cao san va Acc. lua
mua thu 50 bong. Ngay sau khi thu thap mdi dong/giéng va Acc. laa mua duoc goi
bang gidy bao 4 goi nho (150 hat/gbi) dé danh gia kiéu hinh trén 4 quan thé rdy nau.

Phan con lai dem trit vao ta lanh.

* Panh gia ddc tinh cia riy niu va gen khang ray nau cé hiéu qua trén 4

quan thé ray nau

Panh gia su thay doi tinh khang rdy nau cua cac giéng lua trong pho bién ¢
PBSCL (phuong phap hop ma). Nhim danh gia giéng khang co6 bi mat di tinh
khang ctia chiing trong mot thoi gian dai sau khi phong thich khong?

Chon tao dugc mét gidng méi dé dua ra san xuat doi hoi mot thoi gian kha
dai. Vi vay viéc danh gia doc tinh va xac dinh biotype cua ray nau xuét hién trudc
khi gidng khang duoc khuyén cao 1a rt quan trong. Chinh vi vay, thi nghiém danh
gia doc tinh xac dinh biotype ray nau duoc tién hanh. Xac dinh doc tinh, biotype
cua ray nau bang danh gia kiéu hinh khang nhiém cua bo giéng lta chi thi (phuong
phap hop ma). Xac dinh biotype ray nau cha yéu dwa vao 4 giéng TN;, Mudgo
(Bphl), ASD7 (bph2), Rathu heenati (Bph3 va Bphl7). Biotype 1 chi gay thiét hai
giong TN,; biotype 2 gy hai trén gidng TN, va Mudgo; biotype 3 giy hai TN, va
ASD7; biotype 4 gy thiét hai trén 3 gibng TN,, Mudgo, ASD7 (Brar va ctv., 2009).
Néu quan thé ray nau gay thiét hai trén giong Rathu heenati (Bph3 va Bph17) duoc
xac dinh 13 doc hon biotype 4 (>4). Va ddi chiéu véi két qua thé hién méi twong
quan gitra gen khang ray nau va cac biotype ctia ray nau (Khush and Brar, 1991;

Zhang , 2007) va phan nhom gen khang ray nau do Ikeda va Vaughan (2006).
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Xéc dinh cac gen khang rdy nau hiéu qua & DPBSCL gilip cac nha chon tao
gidng st dung cac gen c6 hiéu qua trong chuong trinh lai tao giéng. Cac gidng don
gen va da gen khang trong b giéng chi thi duoc dung lam co s¢ xac dinh cac gen
khang c6 hiéu qua véi 4 quan thé riy nau Pong Thap, Tién Giang, Can Tho va Hau
Giang dai dién cho ving PBSCL. Phan tng cac gidng chi thi khang voi cac quan
thé rdy nau dugc xem xét va danh gia v6i diéu Kién nhén tao trong nha luéi (phuong

phap hop ma).
* Xac dinh vat liéu ban dau khang riy niu qua d4nh gia kiéu hinh

- Panh gia kiéu hinh khang nhiém ray nau cua bo giéng cao san va bd giong
laa mua dia phuong v6i 4 quan thé ray nau dai dién cho PBSCL dé chon vat lidu co

Kiéu hinh khang 6n dinh véi nhiéu quan thé ray nau.

- Phan tich quan hé di truyén dua trén s6 liéu Kiéu hinh giita cic mau gidng lua
trong nghién ctu nay. Két qua danh gia tinh trang khidng rdy ndu cia cac
dong/gidng dugc thu thap trén bo gidng cao san va bo gidng lta mua vai 4 quan thé
riy nau dai dién cho PBSCL. Cac dong/giéng c6 hé sé twong dong twong dwong
nhau s& duoc Xép vao mot nhom. Dya vao biéu do hinh cdy c6 thé danh gid mic do
da dang va tuong quan di truyén gitra cac mau gidng nghién cau.

* Panh gia kiéu gen

Gan day, co duoc tién bo 16n trong viéc xac dinh vi tri gen khang trén nhiém
sac thé va dinh lugng muc d6 khang cia cac gidng lta trong va cac giéng lua hoang
d6i véi ray nau. Céc locus gen khang rdy nau khac nhau dugc nhom lai véi nhau
trong cac ving NST giéng nhau va lién két chat ché véi nhau, dac biét trén nhidm
sac thé 3, 4, 6 va 12 (Hinh 1.2). Cac ving ctia NST 4S va 12L dic biét 1a diém ndng
cua tap hop cac gen khang rdy nau, noi c6 53% cac gen khang dwoc biét 3. Qua
phan tong quan tai liéu cho thay cho thiy cac gen khang chinh con hiéu lyc hién
nay la Bph3, Bph13, Bphl7. Bé co gidng khiang c6 phd khang rong va bén viing
phai 14 gidng khang da gen trén cac nhidm sic thé khac nhau, mic dau hai gen Bphl

va bph4 c6 phan ung hoi nhiém d6i voi riy nau nhung da sb cac giong cao san
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khang ray nau mang gen Bphl va bph4 duoc phéng thich nhiéu tai PBSCL. Bén
canh d6, dé tai chi gi6i han trong 4 nim va kinh phi rat han ché, cho nén dé tai chi
st dung céc chi thi phén tir lién két voi cac gen Bphl, Bph3, bph4, Bph13, Bph17 dé
danh gia kiéu gen. Cac chi thi d6 14 RM204, RM217, RM545, RM401, RM1103
(Park va ctv., 2008; Jairin va ctv., 2007b; Kawaguchi va ctv., 2001; Chen va ctv.,
2006; Sun va ctv., 2005, Liu va ctv., 2009 ). Céc chi thi duoc sir dung dé khuéch dai
ADN thong qua PCR dé xac dinh su hién dién cia gen muc tiéu trong genome cia
cac giéng lta. Sau khi chay PCR thi cac san pham PCR s& duoc kiém tra thong qua
gel agarose 3% trong dung dich TBE 1X.

Tir két qua danh gia tinh khang riy nau cua cac gidng lua véi 4 quan thé ray
nau va két hop phan nhém di truyén vé tinh khang cuia cac gidng chon cac giéng c6
tinh khang on dinh dé phan tich kiéu gen (phuong phap danh gia kiéu gen nhu trén)

dé chon vit liéu phat trién quan thé lai trong nha ludi.
2.4.2.2. Phat trién quan thé chon loc trong nha hréi

* Céc thong s di truyén trong phén tich hiéu qua chon loc ciia cic to hop

lai trén tinh trang khang riy nau
Lai tao lua trong nha luwéi

Luwa chon cip lai: Dua trén két qua danh gia kiéu hinh va danh gia kiéu gen.
Gibng duogc chon gibng cho gen (donor) phai ¢ kiéu hinh khang 6n dinh voi céac
quan thé riy nau va duoc xac dinh mang da gen khang thong qua danh gia kiéu gen
(chon tir noi dung 1). Gidng nhan gen 1a OM6162 c6 cac dic diém wu viét nhu co
thoi gian sinh trudng 95-100 ngay, cing cay, dé nhanh khée, dang hinh dep, bong
chum, gao déo, ngon com coé thé xuat khau gao chat luong cao; ngoai ra giéng
OM6162 con c6 kha ning chdng chiu kho han va man phu hop ¢ nhiéu ving dit
khac nhau nhu ving dat phén, phi sa ven song dap (mg nhu cau san xuat (Nguyén
Thi Lang, 2013). Khi gieo hat phai tinh toan thoi gian sinh trudng cua cac
dong/gibng cho va nhin gen sao cho thoi gian laa trd phai trang nhau. Lai tao laa

duoc tién hanh theo nhitng budc sau:
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Chon bé me: Khi cdy lta bat dau tro bong, cay lta xanh, khoe, cimg céap,
khong sau bénh. Ddi v6i cdy me, bong phai trd khoi be tir 50- 60%. Ddi véi cay bd,
bong laa trd vuon ra khoi be va cac hoa lia ng dé 16 cac nhi duc vang ra bén ngoai

vo trau Hinh .

Khit duee trén cdy me: Thai gian khir duc thuong vao luc chiéu mat (khoang 15
dén 17 gio). Bong lua duoc tach nhe nhang ra khoi be dong, sau d6 duoc xt 1y bang
cach dung kéo cit bo cac hoa da nd ¢ chop bong (nhi duc da phoi ra) va nhitng hoa
con non & cudi bong. Cac hoa con lai duoc cat xién theo vién vo trau dé 16 ra nhiing
tai phan. Thao tac nay can nhe nhang, tranh 1am v& bao phan, 1am roi hat phan 1én
dau nhuy. Céac nhi duc duoc loai bo ra khoi vo trau bang dung cu gap hat phan
(pen). Cac bong lua da khir duc dugc bao boc lai bang gidy bong mo, khong tham

nuéc, ¢d dinh va ghi thong tin 1én bao gidy.

Cdach phii phan: thoi gian pha phan lac ¢6 nang tét (thuong khoang 9-11 gio).
Céac bong cho phan hoa duoc chon lya va cat can than bang kéo. Sau do, rac nhe

nhang phan hoa 1én cac hoa cua cdy me da duoc khir duc.

Cham soc bong lai: kiém tra hat lai sau 3 - 4 ngay phu phan. Néu bau noan bat
dau phinh to ching té su thu phan da thanh cong, nguoc lai, bong laa s& bi kho va
trang. Hat lai s& chin khi mau hat chuyén sang vang va duoc thu hoach vao khoang
25- 30 ngay sau khi thy phan, dugc phoi kho v6i 4anh nang mit troi 3-4 ngay va tach
lay hat chac.
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Hinh 2.6 : Bong laa duoc chon dé
khir duc

Hinh 2.9: Cay b6 dung ~ Hinh 2.10 : Tung phan vao  Hinh 2.11: Hat 1da lai
dé lay phén bong lta da khi duc da thy phan

Panh gia thong s6 di truyén trong phan tich hi¢u qua chon loc ciia cac t6

hop lai
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Sau khi thu hat lai. Hat lai F, dugc danh gia tinh khang ray nau (phuong phap

hop ma). Cay sbéng trong vao chau trong nha ludi dé tiép tuc lai BC, va thu hat F,

Hat F, va F, duoc danh gia tinh khang riy nau tir d6 phan tich cac thong sé di

truyén nham chon ra cac to hop lai c6 hiéu qua chon loc tét dé tiép tuc phat trién.
Hé sb bién thién do kiéu gen (GCV) va hé sb bién thién do kiéu hinh (PCV)
dugc tinh theo Burton va Devane (1953):
GCV (%) = (c4/X)) x 100
PCV (%) = (6,/X) X 100
Trong do: czp: phuong sai do kiéu hinh = 0'2g + 0%

o’ = EMS
TrMS - EMS
r

2 DR _
6"y : phuong sai ki€u gen =

Phéan loai gia tri GCV va PCV theo Sivasubramanian va Menson (1973): nho
hon 10% (thap); 10-20% (trung binh); 16n hon 20% (cao)

Hé s6 di truyén nghia rong dugc tinh theo Allard (1960):

Phan loai gia tri h%, theo Johnson va ctv. (1955): 0,00-0,30 (thap); 0,31-0,60
(trung binh); 16n hon 0,60 (cao).

Hiéu qua chon loc duoc tinh theo Allard (1960):

GA=kXxapx h’

Hiéu qua chon loc tinh theo phan trim trung binh: GAM = (GA/E) x 100

Trong d6: k: hé sb chon loc, ¢ ap luc chon loc 5% k = 2,06

Phén loai gia tri GAM theo Johnson va ctv. (1955): nhé hon 20% (thap); 20-
25% (trung binh); 16n hon 25% (cao).
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Sau khi danh gia tinh khang ray nau cta hat F, trong hop ma, ngoai phan tich
cac thong sb di truyén con tién hanh phan tich sy phéan ly tinh khang nhidm béng
phép thir Chi binh phuong nhim xac dinh kiéu di truyén (Ikeda va Kaneda, 1981).
Qui wdc cdy khang va nhiém theo IRRI (1996): ciy khang (cip hai <5) va cay

nhiém (cap hai >5).

Phép thir Chi binh phuong 1a phuong phép toan xac suat 1am co s& dé danh gia
két qua cac thi nghiém xem c6 phu hop Vvéi 1y thuyét hay khong va dugce tinh theo
cong thuc cua Panse and Sukhatme (2000)

. (O-E)’
Chi binh phuong: X = Z %
i=1

Trong d6: O (observed): gia tri quan sat; E (expected): gia tri Ky vong
* Chon tao quan thé lai hdi giao khang riy niu

Phuong phap chon gidng truyén théng nhu chon gia pha, chon dong tai tuc
bao gom viéc chon kiéu hinh gitra cac dong can giao hoic giita cac dong bé me lai
chéo trén co s lai thir nghiém. Véi diéu kién nhu vay MAS ddi véi cac ca thé
thong qua st dung chi s6 chon loc két hop véi danh gia phéan tir va danh gia kiéu
hinh c6 thé s& 1am tang hiéu qua chon loc cao hon so véi phuong phap chon giéng
co truyén. MAS con tao nén cac co hoi dé gia ting cuong do chon loc trong nhiing
thé hé dau tién ciia phuong phép gia pha trong khi phuong phép c6 truyén gan nhu
khong ¢6 chon loc hoidc chon loc bang mat rat yéu dé loai bo cac dong xau nhét
(Nguyén Thi Lang, 2015). Su lién két gifta chi thi phan tir véi gen khang s& giup
chung ta phat hién cac thé hé BC, mang gen khang va loai bo cac ca thé khong can
thiét ¢ giai doan dau. B4i véi chon giéng khang ray nau, chon gidng truyén thong
phai thong qua budc sang loc tinh khang rdy trong nha lugi hoic trén dong
ruong thi nghiém. Néu gen khang troi thi & trang thai dong hop tir hay di hop tu
cling déu co thé xac dinh dugc sy c6 mit ciia gen khang. Tuy nhién khi gen khang
1a mot gen lan thi cdy mang gen khang & trang thai di hop tir thi khong thé phan biét
dugc. Ngoai ra, mdt gen khang ray thuong chi khang véi mot biotype ray, it khi
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khang duoc 2 biotype. Vi vay mudn co gidng khang bén vimng, khang dugc nhiéu
biotype va giéng duy tri dwgc tinh khang qua nhiéu nim thi phai dua dugc nhiéu
gen khang vao cting mét giong. Bang cach lai quy tu gen khang vao dong lua wu ta,
c6 thé dua dwoc nhiéu gen vao 1 dong. Trong truong hop nay, chon giéng truyén
thong khong thé phan biét duoc cac ca thé mang 2 hay nhiéu gen khang, trong khi
chon gidng bang chi thi phan tr hoan toan co thé phan biét duoc thong qua phan
tich chi thi lién két gen. Do d6, chon loc ca thé mang gen khang bang phan tich kiéu
hinh két hop véi phan tich kiéu gen bang chi thi phan tir lién két véi gen khang 1a

mot phuong phap ti vu.

Lai tao va chon loc cac quan thé lai hdi giao nho sang loc kiéu hinh va sang

loc kiéu gen bang cac chi thi phan tir (BC,F,- BC5F4) gom céc budc sau

Budéc 1: Chon loc bé me phii hop. Panh gia da hinh kiéu gen gita giong b
(giébng cho gen, DP) va gidong me (giéng nhan gen, RP) d&i vai cac gen
khang rady nau Bphl, Bph3, bph4, Bph13, Bph17. Tiur d6, chon ra cac
cap bd me va chi thi phan tor SSR phu hop cho chon loc ca thé trong quan thé

phan ly lai hoi giao (Backcross, BC).

Budc 2: Lai tgo quan thé lai hoi giao. Cac ca thé F, duoc lya chon cho lai hoi
giao 1a cac ca thé c6 kiéu hinh khang ray nau mang da gen khang ray di hop tir. Cay
F, duoc lai lai véi giong me (RP) tao quan thé BC,F,. Céc ca thé BC,F, duoc chon
loc thong qua sang loc kiéu hinh va MAS (di hop tir trén cac gen khang) duoc cho
lai v6i cay me (RP) dé tao quan thé BC,F,. Qua trinh lai tao va chon loc quan thé lai
hoi giao duoc thuc hién twong tu cac budc néu trén cho dén khi dat duoc quan thé

mang gen mong mudn.

Budc 3: Chon loc dong thuan cdc quan thé lai hoi giao. Cac dong hoi giao
mang da gen khang ray di hop tir va mang gan nhu toan bo nén di truyén cia cay me
dugc cho ty thu dé dat dugc quan thé BC,F,. Pdi véi cac gen muc tiéu, ¢ thé hé nay,

cac ca thé thé hién gan nhu toan bd cac alen va viéc chon loc gen dich 1a hiéu qua
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nhat. Cac thé hé cua quan thé duoc cho ty thu va chon loc lién tuc cho dén dong
thuan.

Sang loc kiéu hinh song song voi sang loc kiéu gen cac quan thé F,, F,, BC,
BCzFl, BC2F2, BC2F3, BC2F4, BC2F5, BC3F1, BC3F2, BC3F3, BC3F4. Sé.ng IOC kléu
hinh bang phuong phap hop ma. Thi nghiém duoc b tri khdi hoan toan ngiu nhién

v6i 3 1an lap lai v6i quan thé riy nau thu thap tai Can Tho.

Me (gidng nhan gen, RP) X B4 (gidng cho gen, DP)

Séng‘l()(.:lkiéu hinh F, X RP
va kiéu gen l

Sang loc kiéu hinh

1R BC, X RP
va kiéu gen

Sang loc kiéu hinh

va kiéu gen BC,XRP — — BC,F;
Sang loc kiéu hinh l
va kiéu gen BC; X RP
BC;sF4

Hinh 2.12: So d6 lai tao quan thé hoi giao trong nha luégi

2.4.3. Dung chi thi phén tir dé danh gia cic dong qui tu cic gen khang

Str dung k¥ thuat chi thi phan tir dé phat hién cac ca thé BCn mang gen khang

ray nau can thiét (theo phuong phap danh gia kiéu gen nhu trén).
2.4.4. Quan sat va so sanh cic dong khang ray niu ngoai dong

2.4.4.1. Thi nghiém chon dong Ita khang ray nau
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Céc ca thé cua quan thé BC,F;, BC,F,, BC;F; dugc trong trén rudng thi
nghiém. Chon dong trién vong dugc tri theo kiéu tuan tw, khong lap lai, ciy 1 tép
phan bon 100N- 40P,05 — 30K,0 kg/ha & vu Pong Xuan, 80N- 40P,05 — 30K,0
kg/ha & vu He Thu. Thi nghiém chi sir dung thudc trir bénh, khong str dung thudce

trir riy dé danh gia chinh x4c tinh khang ray niu cua cac dong la.

Céc dong trién vong duoc danh gia tinh khang ray nau nhan tao trong nha ludi

(phuong phap hop ma) trudc khi khao nghiém ngoai dong vé cac dic tinh nong hoc.

2.4.4.2. Khao nghiém ngoai dong cac dong lia trién vong dwoc chon tao

quy tu gen khang riy niu

Cac dong lta trién vong duoc chon loc tir két qua nghién ctru trong nha ludi,
phong thi nghiém va ngoai rudng tiép tuc dugc khao nghiém ngoai déng veé cac dic
tinh néng hoc. Cac thi nghiém ngoai déng duoc thuc hién tai ruong thi nghiém B
moén BVTV — Vién lta BDBSCL.

Thi nghiém duoc bd tri theo kiéu khoi hoan toan ngau nhién, 3 lan lap lai
(Gomez va Gomez,1984 va QCVN 01 - 55:2011/BNNPTNT). Dién tich 6 thi

nghiém 30m?. Khoang cach giita cac 6 1a 30 cm va giita cac 1an lap lai 1a 40cm.

Qui trinh k¥ thuat: Gieo ma san. Cay xudng rudéng khi ma duoc 10-12 ngay
sau gieo. Mat do cay 1 tép (danh), khoang cach cay 15 cm x 20 cm, mat do 33
cdy/m?. Phan bon 100N- 40P,05 — 30K,0 kg/ha & vu Dong Xuan.

Diéu tra phat hién dich hai theo QCVN 01 — 38:2010/BNNPTNT (2010).
Panh gia tinh khang sau bénh ngoai dong ruéng cia cac dong trién vong theo SES
cua IRRI (2013).

Do cliing cay va dang cay dugc danh gia theo phuong phap cua IRRI (2013):
Do cing cay (1: cing cay; 3: cang vira; 5: trung binh; 7: yéu; 9: rat yéu); dang ciy
(1: gon; 2: trung binh; 3: mo).
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Theo ddi cac chi tiéu sinh truong, phat trién, ning suat: Theo Quy chuan k
thuat qudc gia vé khao nghiém gia tri canh tac va sir dung cua gidng lua (QCVN 01
- 55:2011/BNNPTNT).

Céc dong lua trién vong dugc tién hanh danh gia dic diém nong hoc, thanh

phan ning sut va ning sut
- Thoi gian sinh truéng: ghi tir ngay gieo dén ngay bong lua chin >95%

- Chiéu cao cay (cm): dugc tinh tir goc cdy sat mat dat dén dinh bong cao nhat

(trir rau hat), do chiéu cao cua 10 cdy.

- S6 hat chic/ bong (hat): dém toan bo s6 hat chic trén bong cua 10 bui, tinh

trung binh, véi 3 1an Iap lai.

- Khéi lugng 1000 hat (gram): Can khéi lwong 1000 hat & do am 14%, voi 3

lan lap lai.

- Ning suét (tin/ha): can trong luong hat thu hoach 5m* ¢ d6 am 14%, véi 3

lan 1ap lai.
2.5. Phén tich so liéu

Str dung Microsoft Excel 2016 thong ké chi tiéu kiéu hinh, phan mg khang
nhiém véi riy ndu ciia cac dong, gidng lua. S6 liéu cap hai cua cac giéng trong bo
chi thi ray ndu trén 4 quan thé rdy nau, cac chi tiéu néng hoc, thanh phan ning suét,
ning sudt ciia cac dong trién vong duoC so sanh bang phuong phap phan tich
phuong sai mot nhin td bang phin mém SPSS 20; sb liéu cip hai cua cac giéng
trong bo chi thi riy nau trén 4 quin thé riy nau dugc chuyén déi Vx truée khi phan
tich sb liéu; phan nhém di truyén theo phan mém NTSYS-pc version 2.1 do Rohlf
(2002) thiét ké.
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CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN
3.1. Thu thap va danh gia tinh khang ray niu cia cac b gidng thir nghiém
3.1.1. Panh gia dc tinh cia bén quin thé riay nau tai ving PBSCL

3.1.1.1. Panh gia tinh khang ray niu ciia mot so gidng lia san xuat phé bién tai
PBSCL

Tinh khang riy nau cua cac giong lua duoc trong phd bién trong san xuét
mot thoi gian ngén thi tinh khang 6n dinh va khong bi pha v tinh khang. Két qua
phan tich sy thay doi tinh khang rdy nau cia mot s giéng laa pho bién tai PBSCL
tir nam 2008-2010 dén 2011 cho thay tinh khang ray nau cia cac gidng kha on dinh
va khong bi pha v tinh khang (L& Xuan Thai va ctv., 2012). Nhung tinh khang ctua
cac giéng lGa s& bi mét di sau khi trong trong thoi gian dai do sy thich nghi cua ray
nau. Su thich nghi cua rdy nau trén mot giéng lua dugc hinh thanh thong qua qua
trinh chon loc tu nhién va thudng chiu sy tac dong ctia ngudn thirc an hay 13 co ciu
gidng lua cia timg ving sinh thai cua timg dia phuong. Két qua danh gia tinh khang
rdy nau ciia mot s6 giéng lua san xuat pho bién tai PBSCL tir nim 2009 dén 2018
duoc trinh bay & Bang 3.1. Nam 2009 ¢ 7 gidng khang, sau 3 nim con lai 2 giéng
khang va dén nam 2018 con lai duy nhat 1 giéng c6 phan ung khang ry. Phan tich
su thay d6i tinh khang riy ndu ciia mot s6 gidng lGia san xuat phd bién tai PBSCL
tir nam 2009 dén nam 2018 cho thay tinh khang ray nau cta 11/14 gidng lta giam, 3
giong 6n dinh, ching to ddc tinh ciia rdy nau da gia ting. Cac gidng trong pho bién
tai DPBSCL nam 2018, phan 16n déu c6 phan tng nhidm vira dén nhiém va rat

nhiém.
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Bang 3.1: Sy thay ddi tinh khang ray niu cia mot sé gidng laa phd bién tir nim

2009 — 2018 tai PBSCL

Giong Phan tmg voi ray nau cua cac giong lta  Tinh gdy hai cua rdy nu
2009 Y 20120 2015 2018

IR50404 5,00 5,67 5,67 6,33 Tang
OM1490 5,00 6,33 6,33 6,33 Tang
OM4218 4,33 5,67 5,67 7,00 Tang
OM4900 5,00 5,00 7,00 6,33 Tang
OMb5451 4,33 5,67 5,67 5,67 Tang
OM6162 5,00 5,67 5,00 6,33 Tang
VND95-20 5,00 5,67 6,33 5,67 Khong dbi
OMCS2000 4,33 5,00 5,67 5,67 Tang
OM2395 4,33 5,67 5,00 5,67 Tang
AS996 4,33 5,00 5,67 5,67 Tang
OMG6976 4,33 4,33 5,67 5,00 Tang
OM9582 433 433 4,33 433  Khong dbi
OM7347 5,00 5,00 5,00 5,67 Khong doi
Jasmine85 6,33 6,33 6,33 7,67 Tang

(1) Két qua thanh loc rd‘y nau hcfng nam cua Bo mon BVTV- Vién lua DBSCL (Phagm Thi Kim Vang

va ctv., 2018)

3.1.1.2. Bién ddng ddc tinh ciia 4 quan thé ray nau ddi véi cac giong lia mang

gen chuan khang khac nhau

Khi tan cong trén cac giong mang gen chuan khang khac nhau biéu hién muc

d6 hai do 4 quan thé ray nau gy ra ciing khac nhau (Bang 3.2) (Hinh 3.1). Néu tinh

chung vé cap hai trung binh do mdt quan thé gay ra trén tong sé cac giéng laa, cac

quan thé ray nau & 4 ving c6 mirc d6 gdy hai kha giéng nhau, cap hai chung trung

binh do quan thé riy nau Dong Thép trén cac giéng lta 1a cao nhat trong 4 quan thé

(cAp hai 5,84) (Bang 3.2 va Hinh 3.2). Cac giéng laa co6 phan tng khang la
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O.officinalis (cdp1,50 ) va O.rufipogon (cap 2,33) va khdng vira la Pth33 (cap 4,00),
Rathu heenati (cip 4,00) va Sinna sivappu (cip 4,17). Néu tinh riéng trén ting
gidng lua thi cac gibng co phan tmg khang va khang vira ciing 1a cac gidng
O.officinalis, O.rufipogon, Ptb33, Rathu heenati va Sinna sivappu (Bang 3.2) (Phu
lyc 3.1). Quan thé rdy nau Ddng Thap ghi nhan c6 doc tinh (cip gay hai 5,84) cao
hon 3 quan thé con lai (cAp gy hai 5,62). Diéu ndy chiing té rang cac quan thé ray
nau ¢ nhitng vung sinh thai khac nhau s€ c6 kha nang gay hai khac nhau hay noéi
mot cach khac 1a doc tinh khac nhau. Két qua ciing cho thiy Biotype cua riy nau
trong ciing mot khu vuc (PBSCL) thi déu cung mot Biotype (hay néi cach khac 1a
tuong d6i dong nhat giira cac tinh). Két qua nay phu hop voi nghién ciu cua
Nguyén Thi Mui (2000). Tuong tu ving PBSCL, tai khu vuc mién Bac Viét Nam,
ba quan thé ray nau Ha Noi, Ha T4y va Théi Binh khong c6 su khac biét vé muc do
gay hai trén cac giébng mang gen khang chuan, nhiém Mudgo, ASD7, Rathuheenati,
Babawee, Swarnalata, T12, Chinsaba, Balamawee (Nguyén Vin Dinh va Tran Thi
Lién, 2005). Piéu nay c6 thé giai thich co 1& sy di cu cua cic quan thé ray niu trong
cung mdt Khu vuc it xay ra vi thitc dn cho rdy niu ¢ ting vung ludn c6 san, cling
V6i ap luc cla co cdu cac gidng lta, tap quan st dung thudc trir siu cua ndéng dan

khién cho ddc tinh ctia cac quan thé ray nau co chénh léch nhung khong dang ké.

5 6.5 - -
4
6.0
a1 OKhang =
8o giong Bkhinga| &
2 R N 5.5
[ Nhiém vira
1 0 Nhiém -+
0 BR4t nhiém 507 - - i

CnTho DongThép Tién Giang Hau Giang

L -0 T — 1
Can Tho bong Thap Hau Giang Tién Giang
Aok A a s s
Quan the ray nu Quén thé ray nau

~ \ Hinh 3.2: Cap hai trung binh do 4
Hinh 3.1: Phan ung cua cac giong lua chuan . L y
L . . quan thé ray nau trén cac giong lta
khang doi vai 4 quan thé ray nau , i N
chuan khang va chuan nhiem



Bang 3.2: Cip gay hai do 4 quan thé riy nau Can Tho, Pong Thap, Tién Giang, Hau Giang trén cic giéng lta mang gen

chuén khang khac nhau, vu Dong Xuan 2014 — 2015

65

Quin Phan rng véi ray niu cia cic giong mang gen chuan khang

tl‘le Mudgo ASD7 Rathu Babawee ARC Swanalata T12 Chin Pokkali 1R54742 Sinna O.rufipogon  O.officinalis Pth33 TN1 TB* Biotype
ray heenati 10550 Saba sivappu

niau

Can

- 6,33 7,67 3,67 6,33 7,67 5,00 6,33 7,67 7,00 5,67 4,33 2,33 1,67 3,67 9,00 5,62 >4
o

Pong

Thi 6,33 7,00 4,33 7,00 7,67 5,00 5,67 8,33 7,67 6,33 4,33 3,00 1,67 433 9,00 5,84 >4
ap

Tién

Gi 6,33 7,67 3,67 7,00 8,33 4,33 6,33 7,67 7,67 5,00 3,67 1,67 1,67 433 9,00 5,62 >4
iang

Hau

Gi 7,00 7,00 4,33 6,33 7,67 5,00 6,33 7,67 7,00 5,67 4,33 2,33 1,00 3,67 9,00 5,62 >4
iang

TB® 6,50 7,33 4,00 6,67 7,83 4,83 6,17 17,83 7,33 5,67 4,17 2,33 1,50 4,00 9,00

TB* Cap hai trung binh trén tat ca cac giong

TB": Cap gy hai trung binh ciia 4 quan thé riy nau

Phan tmg cta cac gidng: Cap hai: <1 (rit khang); 1-3 (khang); 3,1-4,5: khang vira; 4,6-5,6: nhidm vira; 5,7-7: nhidém; >7 rat nhiém
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Nhu vay, dya vao phan Gng giéng khang véi 4 quan thé riy nau & DBSCL,
trong s6 15 giéng lua cua bo chi thi co 5 gidng co phan tmg khang vira dén khang
déu 1a cac gibng mang da gen. Céac gidng khang nay duogc dic biét quan tdm vi c6
nhiéu gen khang nén c6 phé khang rong va bén nhu (O. officinalis (Bph/1, bphi2,
Bphi3, Bph/4 va Bphi5), O. rufipogon (Bph29 va Bph30), Ptb33 (bph2, Bph3,
ZIh3, Bph32), Rathu Heenati (Bph3, Bphl7, Zlhl), Sinna sivappu (Wbph9(t),
wbph10(t), wbph11(t), Wbph12(t))), trong d6 c6 3 giéng la Pth33, Rathu Heenati va
Sinna sivappu dugc cho 1a ¢ gen khang véi nhiéu loai riy nhu ray lung trang, ray
zigzag ciing nhu rdy nau (Srinivasan va ctv., 2015). Gidng O. officinalis c6 kha
nang khang riy hon giéng O. rufipogon phu hop véi két qua nghién ciu cua
Nguyén Thi Lang va ctv. (2007). Cac gidng khang don gen, khong c6 giéng nio
khang hoan toan v&i 4 quan thé ray nau, két qua nay ciing twong ty nhu két qua
nghién ctu cia nhiéu nghién ciu trudc day (Tanaka va Matsumura, 2000; Ali va
ctv., 2012; Myint va ctv., 2009; Lé Xuan Thai va ctv., 2012; Horgan va ctv., 2015;
Nguyén Thi Diém Thiy, 2012; Trung tdm Bao vé thuc vat phia Nam, 2011). Cac
giong mang don gen khang déu c6 phan ing tir nhiém vira dén nhiém va rat nhiém.
Diéu nay co thé 1y giai dugc 1a ca 4 quan thé ray nau nay céc ca thé c6 sy thich nghi
khac nhau ctia cac gen. Tur két qua Bang 3.2 cho thiy giéng c6 nhiéu gen khang rat
¢6 hiéu qua chdng lai ray nau trén cac quan thé ray nau. Gen Bph3 két hop v6i mot
gen khang khic nhu giéng Ptb33 va Rathu Heenati c6 phan tng khang ray nau.
Diéu nay phu hop véi két qua voi Horgan va ctv. (2015). Két qua nay 1a co so dé
danh gia kiéu gen nham xac dinh chinh xac gen khang phd rong véi cac quan thé

DBSCL.

Sy thay doi ddc tinh, biotype cua ray nau giup quan thé rdy nau c6 kha ning
vuot qua kha ning khang ray cua cac gidng lua (Lé Tuan TG va ctv., 2018). Két qua
phan tich sy thay doi doc tinh cta quan thé ray nau tai PBSCL tir nim 2004 dén
nam 2018 cho thay cac gidng khang don gen déu c6 phan (ng tir hoi nhiém dén rat
nhiém, gidng chuan khang Ptb33 nim 2004 c6 tinh khang ray nau cip 0 nhung dén

nam 2015 cap hai da tang 1én tir cAp 3 — cap 5. Két qua nay phu hop véi nghién ctu
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cua Nguyén Thi Mui (2000), doc tinh cta riy nau ving DPBSCL c6 biéu hién nhe

tang dan theo thoi gian. Piéu nay chang to doc tinh cua ray niu tai ving PBSCL

hién nay da gia tang (Bang 3.3)

Bang 3.3: Sy thay d6i tinh khang rdy niu cua bo gidng lta chi thi ray nau tai

DbBSCL
Tén giong Genkhang 2004 2011 2015 2018  Thay doi
(1) 2
Mudgo Bphi 5 6-9 5-7 5-7  Nhiém vira — Nhiém
ASD7 bph2 9 9 7-9 79 -
Rathuheenati Bph3 va 5 3-5 3-5 3-5 -
Bph17
Babawee bph4 7 5-7 7 7 -
ARC 10550 bph5 7 7-9 7-9 79 Nhiém— R4t Nhiém
Swanalata Bph6 5 4-7 5 5 -
T.12 bph7 5 5-9 5-7 5-7  Nhiém vira — Nhiém
Chin Saba bph8 9 7-9 7-9 7-9 -
Pokkali Bph9 7 7-9 7-9 79 Nhiém— R4t Nhiém
IR54742 Bph10 5-7 5-7
Sinna Sivappu Whbph9(t), 3-5 3-5  Khang Vira—Nhiém
wbph10(t),
wbph11(t),
Wbph12(t))
Ptb33 bph2, Bph3, 0 2-4 3-5 3-5  Khang— Nhiém vira
Bph32
O. officinalis Bph29 va 1 1
Bph30
O. rufipogon Bphll, 3 3
bph12,
Bph13, Bphl4
va Bphl5
TN1 Khoéng 9 9

(1) Luvong Minh Chdu (2004)
(2) Trung tam Bao v¢ thuc vdt phia Nam, Bé Nong Nghiép va PTNT (2011)

Biotype cuia 4 quan thé riy nau (Can Tho, Péng Thap, Tién Giang, Hau

Giang) trong Bang 3.2 khi ddi chiéu vé&i két qua thé hién mdi twong quan gitra gen

khang ray nau va cac biotype cta riy nau (Khush va Brar, 1991; Zhang, 2007) va

phan nhom gen khang rdy nau do Ikeda va Vaughan (2006) cong bd vé cac nhém
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gen mang tinh khang tai Bang 3.4 cho thiy Biotype ray nau tai PBSCL rat khac voi
4 Biotype di duoc cong bd trude day (Biotype 1, biotype 2, Biotype 3 va Biotype
4). Doc tinh cua rdy nau tai PBSCL d gia ting.

Két qua nay kha tring véi két qua nghién ctu ciia Chaerani va ctv. (2016),
phan tich ddc tinh va biotype cua 13 quan thé ray nu ¢ Indonesia thi c6 7 quan thé
cling co biotype >4. Theo Ali va ctv. (2012) cac gibng mang gen khang ray niu
Mudgo, ASD7, Rathuheenati, Babawee, ARC10550, Swarnalata, T12, Chinsaba,
Balamawee nhung khong c6 kha niang chéng chiu véi quan thé riy nau ¢
Bangladesh, c6 thé quan thé riy ndu ¢ Bangladesh 1a mot Biotype méi c6 doc tinh
cao hon. O Viét Nam gan day ciling c6 mot s6 nghién ctu vé Biotype va gen khéng
ray nau. Theo Luong Minh Chau va Nguyén Vian Luat (1998) quan thé ray nau
d6ng bang song Ciru Long 13 hdn hop cua Biotype 2 vai Biotype 3. Tuy nhién, theo
mot s6 nghién ctru Khac, quan thé ray nau @ PBSCL c6 doc tinh manh hon hdn hop
cua ca 2 Biotype noi trén. Nhu vay rat co thé & PBSCL dang ton tai 1 Biotype ray
méi, nhu quan diém cia Nguyén Cong Thuat va HO Van Chién (1996). Quan thé
ray nau Ha Noi thudc Biotype 2 va dang dich chuyén sang Biotype 3 (Nguyén Huy
Chung va ctv., 2018). Theo Nguyén Tién Long (2014), Biotype cia cac quan thé ray
nau ¢ Thira Thién Hué thudc Biotype 2. Theo Lé Tuan Ta va ctv. (2018) nguon ray
nau Long An dai dién cho PBSCL thudc Biotype 3, nguon ray nau Nghé An, dugc
xép vao Biotype 2 nhung hién tai doc tinh cta rdy dang manh 1én va c¢6 khuynh
huéng chuyén sang Biotype 3. Quan thé riy nau dwoc thu thap tai Thanh phd Ho
Chi Minh va Bong bang séng Ciru Long Viét Nam 1a sy pha tron cia Biotype 2 va
Biotype 3 c6 doc tinh rat manh (Sheng va ctv., 2014).

Nhu vay, doc tinh cia riy nau tai PBSCL di gia ting va Biotype ray nau tai
DBSCL c6 thé 1a mot Biotype mai c6 doc tinh manh hon.
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Bang 3.4: Phan nhom gen khang d6i voi cac Biotype rdy ndu theo phan loai cua
Nhat Ban va Philipin (Ikeda va Vaughan, 2006).

Tinh trang Nhom 1 Nhom 2 Nhom 3 Khac
Cac gen chu Bphl bph2 Bph3, bph4, bph5, Bph6va
bph8 va Bph9  bph7
Khang Biotype 1 va  Biotype 1 va Biotype 1, Biotype 4
Biotype 3 Biotype 2 Biotype 2 va
Biotype 3
Nhiém Biotype 2 Biotype 3

Xét vé kiéu hinh khang, nhiém trén bd gidng chi thi gen khang, két qua hinh
phan nhém di truyén thé hién 2 nhém chinh ¢ hé s twong déng 0,68 nhu sau:
Nhom I ¢6 muc twong dong 74% (hay muc khac biét 26%) bao gdm 6 gidng: O.
officinalis, O. rufipogon, Swanalata, Ptb33, Sina sivapu va Rathu heenati; cac giong
nay c6 phan tmg khang véi cac 4 quan thé riy nau (ngoai trir gidng Swanalata chi
khang véi 1 quan thé ray nau Tién Giang). Nhém II bao twong dong & mirc 78%
gdém 9 gidng: TN;, Chin saba, ARC10550, Pokkali, ASD7, IR54742, Babawee, T12
va Mudgo; cac gidng nay c6 kiéu hinh nhidm véi cac quan thé riy nau (Hinh 3.3).
Céc giéng mang gen khac nhau nam duoc sép cing nhom gan véi nhau nhu Mudgo
(Bph1) va T12 (bph7); ASD7 (bph2) va Pokkali (Bph9)... vi trong gian dd phan
nhom di truyén theo kiéu hinh nén nhitng gen c6 biéu hién tinh khang nhiém gan
gidng nhau s& duoc phan thanh cing nhom.

Qua phan tich phan nhom di truyén theo phan tng khang nhidm cho thiy
nhom I gdm c6 cac giéng khang véi ray nau, twong (g véi cac gidng khang da gen

(ngoai trir gidng Swanalata).



70

ArMudgo \
— T2

Babavee

[R54742

ASDT >l |
’_E Pokkali
| ARCED
{ChinSaba
™

4|Rathuheenati )

SinnaSivappu

—Pth33

Swanalata

Orufipogon

Oofficinalis  /

0.68 0.71 0.80 0.88 0.97
Coefficient

Hinh 3.3: Gian d6 phan nhom di truyén cac giéng lua chi thi riy nau theo dic
tinh kiéu hinh

3.1.2. Panh gia tinh khang riy nau trén bd giéng cao sin

3.1.2.1. Chi sb giy hai cia 4 quan thé riy nau tai PBSCL trén cic dong va

giong laa cao san

Két qua vé chi sé gay hai cua cac quan thé riy ndu trén cac dong va giéng laa
cao san dugc trinh bay ¢ Bang 3.5. Két qua Bang 3.5 cho thiy trén quan thé riy nau
Can Tho, chi s6 gay hai 61-70% c6 s6 dong/giéng cao nhat (43 dong/giéng, chiém
ty 16 37,39%), ké dén 1a chi s6 gay hai 51-60% c6 25 dong/gibéng (ty 1é 21,74%), chi
s6 gay hai 30-40% c6 sd dong/gidng thap nhat (2 dong/giéng chiém ty I& 1,74%).
Trén 3 quan thé riy nau Pdng Thap, Tién Giang, Hau Giang chi s6 gy hai 61-70%

cb s6 dong/giéng va ty Ié cao nhat, ké dén 1a chi s6 gay hai 71-80% va chi s6 gdy



hai 30-40% c6 s6 dong/gidng va ty 1é thap nhat. Nhin chung, chi sé hai cua cac

dong/gidng d6i vai sy gay hai cua cac quan thé ray nau, cao nhét 1a tir 61-70%, thap
nhat 13 tir 30-40%. Chi s6 hai nho hon hodc bang 50% thap co ty 1& 9,57-16,52%.

Bang 3.5: Chi sd gay hai cua cac quan thé riy ndu trén cac dong/giéng laa cao san

(%), Vién lua BPBSCL, Bong Xuan 2014-2015

Chisbhaicia Quanthéray Quanthéray  Quanthéray  Quan thé ray
cac dong/ nau Can Tho nau Bong nau Tién nau Hau Giang
giong laa Théap Giang
S6 Tyle S6 Tyle S6  Tyle S6  Tyle
dong/ % dong/ % dong/ % dong/ %
gidng gidng gioéng gioéng
30-40% 2 1,74 1 0,87 0 0,00 2 1,74
41-50% 17 14,78 18 15,65 11 9,57 14 12,17
51-60% 25 21,74 19 16,52 25 21,74 21 18,26
61-70% 43 37,39 40 34,78 42 36,52 42 36,52
71-80% 20 17,39 26 22,61 28 24,34 29 25,22
>80% 8 6,96 11 9,57 9 7,83 7 6,09

3.1.2.2. Cap hai va phan #ng ciia cac dong va giong lia cao san trén 4 quan thé

ray nau tai PBSCL

Két qua thi nghiém vé cip hai cua cac dong/gidng lua cao san trong Bang 3.6

dugc tinh trung binh ciia 3 lan Iap lai. Phan Gng cua cac dong/giong dbi véi su giy

hai caa rdy nau: Tt nhiém vira dén nhiém twong Gng véi cip hai tir 4,6-7,0 c¢6 sb

dong/ gidng cao nhat nén c6 ty I¢ cao nhat. Phan tng tir khang dén khang vira tuong

g Véi cap hai tir 3,0-4,5 c6 s6 dong/gidng 22-27 chiém ty I& tir 19,13- 23,48%.
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Bang 3.6: Cap hai va phan ¢ng cua cac dong/giéng lua cao san dbi voi su gay hai
cua réy nau, Vién lua BPBSCL, Dong Xuan 2014-2015

Cap hai vaphantng Quanthérdy Quanthéray Quanthéray Quan thé ray
niu Can Tho  nau Déng nau Tién nau Hau

Thap Giang Giang

Ciphai Phanttng S6 Tylé S6 Tyle S6 Tyle S6 Tylé
dong/ % dong/ % dong/ % dong/ %

gidéng gidng gidéng gioéng
3,0 Khang 2 1,74 2 1,74 2 1,74 0 0,00
3,1-4,5 Khang
vua 20 17,39 22 19,13 25 21,74 23 20,00
4,6-5,6 Nhiém
vua 56 4870 42 36,52 49 4261 51 4435

5,7-7,0  Nhiém 37 32,17 48 41,74 38 33,04 39 3391
7,1-9.0 RAt
nhiém 0 0,00 1 0,87 1 0,87 2 1,74

Trong chon giéng khang rdy nau thi nhitng giéng co chi s6 hai thap, phan tng
tir khang vira dén khang s& duoc chon loc dé phuc vu cho cong tac chon tao giéng
laa. Két qua cac dong/giéng lta cao san co kiéu hinh khang duoc ghi nhan cu thé

nhu sau (Bang 3.7)



73

Bang 3.7: Chi sé hai va phan tng cac giéng cao san c6 kiéu hinh khang voi 1-4

quan thé ray nau

TT Gidng Can Tho Pong Thap  Tién Giang Hau Giang Trung binh

Chi Phan Chi Phan Chi Phan Chi Phan Chi Phan

s6 ung s6 ung s&6 ung s6 ung s6  ung

hai hai hai hai hai

1 OM5954 3741 KV 3741 KV 4185 KV 38,15 KV 38,70 KV
2 0OMG6830 36,67 KV 4481 KV 4185 KV 37,04 KV 40,09 KV
3 TLR59% 41,48 KV 4148 K 41,48 K 4296 KV 41,85 KV
4 OM927-1 40,74 KV 4444 NV 48,89 KV 4222 KV 44,07 KV
5 OM6075 4222 KV 4222 KV 49,63 KV 4444 KV 44,63 KV
6 OM28L 4296 K 48,89 KV 4296 KV 4593 NV 4519 KV
7 OM6683 44,07 KV 4889 KV 47,78 KV 4407 KV 46,20 KV
8 TLR493 46,30 KV 46,30 KV 50,00 KV 4296 KV 46,39 KV
9 TLR1,030 41,48 KV 4741 KV 5037 KV 46,67 KV 4648 KV
10 TLR201 43,770 KV 45,19 KV 5333 KV 48,15 KV 47,59 KV
11 OM7262 46,67 KV 49,63 KV 48,15 KV 46,67 KV 47,78 KV
12 TLR606 4741 K 49,63 K 50,37 K 45,19 KV 48,15 KV
13 OM10040 4593 KV 4593 KV 52,59 KV 48,15 KV 48,15 KV
14 OM6610 4593 KV 4593 KV 51,85 KV 48,89 KV 48,15 KV
15 OM7268 46,30 KV 4741 KV 5222 KV 47,78 KV 4843 KV
16 OM7364 48,15 KV 48,89 KV 49,63 KV 49,63 KV 49,07 KV
17 OM10041 47,41 KV 4741 KV 4889 KV 5259 KV 49,07 KV
18 MNR3 54,81 NV 4333 KV 52,59 KV 5333 KV 51,02 KV
19 0OM10383 50,37 KV 50,37 KV 54,07 KV 5259 NV 5185 KV
20 Cén Tho3 51,11 NV 5444 NV 5333 KV 50,37 NV 52,31 NV
21 TLR601 5,11 KV 5L11 KV 5481 KV 5259 KV 5241 KV
22 OM10450 53,33 NV 52,59 KV 5444 NV 5333 KV 5343 NV
23 TLR444 55,56 KV 5556 KV 5556 KV 54,07 NV 5519 KV
24 OM3673 50,00 KV 57,04 KV 5593 KV 58,15 KV 5528 KV
25 0OM10115 57,78 NV 57,78 NV 5556 NV 54,07 KV 56,30 NV
26 OM10258 56,30 NV 57,04 NV 5407 KV 58,52 NV 56,48 NV
27 OM10000 57,04 NV 56,30 NV 56,30 KV 58,52 NV 57,04 NV
28 OM6327 60,00 NV 50,00 KV 61,48 NV 62,22 NV 5843 NV
29 0OM10396 57,78 NV 57,78 NV 5926 KV 5926 NV 58,52 NV
30 TLR461 57,04 KV 6222 NV 5556 KV 5926 KV 5852 NV
31 OM10373 62,96 NV 6296 NV 6593 N 59,26 KV 62,78 NV
32 TLR970 63,70 NV 6296 KV 68,89 NV 6593 NV 6537 NV

Ghi chii: K: khéng; KV: khang vira; NV: nhiém vira: N: nhiém; RN: rat nhiém
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Nhin chung, trong s 32 giéng c6 kiéu hinh khang — khang vira tir 1-4 quan thé
ray nau, c6 17 giong khang hoan toan véi 4 quan thé ray nau: OM5954, OM6830,
TLR594, OM6075, OM6683, TLR493, TLR1.030, TLR201, OM7262, TLR606,
OM10040, OM6610, OM7268, OM7364, OM10041, TLR601, OM3673; 6 giéng
khang voi 3 quan thé riy nau: OM927-1, OM28L, MNR3, OM10383, TLR444,
TLR461; 1 gidng khang véi 2 quan thé riy nau: OM10450 va 8 gidng khang vai 1
quan thé rdy nau: Can Tho 3, OM1015, OM10258, OM10000, OM6327, OM10396,
OM10373, TLR970.

Nhu vay, qua két qua danh gia kiéu hinh khang ray nau cua 115 giéng laa cao
san thanh loc dugc 17 gidng c6 kha niang khang hoan toan véi cac quan thé ray nau
dai dién & PBSCL, day ciing 14 co sé cho viéc chon cac giéng laa nay 1am vat lidu
cho gen khang.

3.1.2.3. Phan nhém di truyén ciia cac dong va gidng lia cao san

Sau khi d4nh gia kiéu hinh khang, nhiém cua cac gidng lua trong bd giéng cao
san, tién hanh phan nhom di truyén. Su da dang di truyén cia 115 gidng lua cao san
thé hién ¢ hé sé khong twong ddng 13 0,35. Xét & hé sé twong ddng 0,81 cac giéng
l4a cao san c6 thé chia thanh 5 nhom chinh (Hinh 3.4 va phu luc 3.4).

Nhom I ¢6 d6 tuwong dong 1a 91% bao gébm 2 giéng: chuan nhiém TN1 va

DS20, 1a nhom giéng rat nhidm trén tat ca quan thé ray nau..

Nhom 11 bao gom 1 dong TLR1.005 nhiém hoan toan véi tat ca quan thé ray

Nhom 111 ¢6 d6 tuong dong 1a 82% bao gdm 69 dong/giéng, cac giéng ¢ nhom
nay cho phan ¢ng nhim vira dén nhiém véi nhiéu quan thé rdy nau. Gidng
OM6162 dugc chon 1a gidng nhan gen thudc nhom 111

Nhom IV dugc chia lam 2 nhém phu IVA (19 gidng) va IVB (19 gidng),
nhém phu IVB dugc chia 1am 2 nhom IVB1 va IVB2. Céc gidng trong nhém nay cd

phan &ng tir nhiém vira dén khang vira. Mot s6 gidng trong nhom nay cho phan ing
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khang ray rong, khang dugc véi nhiéu quan thé ray nau, dic biét nhém phu IVB2 ¢6
d6 twong ddng 89% bao gom cac dong/giéng khang ray nau duoc xép cung nhom
Vi gibng chuan khang Ptb33 (OM28L, OM7262, OM6610, OM10040, OM927-1,
TLR1.030, TLR594).

Nhém V ¢6 mirc twong dong 83% bao gom 7 gibng OM6683, OM5954,
OM7364, TLR493, OM7268, OM6830, OM10279. Cac gidéng nhom nay cé phd
khang rong, khang hoan toan véi 4 quan thé ray nau (ngoai trir gibng OM10279).
Gidng OM10279 ¢ phan ang nhidm vira trén cac quan thé ray nau nhung duoc xép
vao nhém nay, bai vi gibng OM10279 c6 chi sb hai trén cac quan thé ray nau thap,
trung binh 1a 54,07%, khong khac biét so Vi cac giong c6 phan tng khang vira voi

4 quan thé ray nau.

Két qua trén cho thay c6 nhitng gidng c6 phan ung khac nhau nhung xép trong
cung mot nhom vi két qua phan nhém 1a nhiing s6 lidu thd cu thé, con phan {ng

trong bang 1 danh gia theo khoang cua cip gay hai cua ray nau.

Nhu vdy, theo phan nhom kiéu hinh thay rang nhom IVB2 va nhém V duoc
danh gia kiéu hinh tuong tu nhau c6 chi 6 hai thap va c6 phan tng khang pho rong,
Tuy nhién, nhém IVB2 nam trong ciing nhém IV ¢6 sb lugng gidng 16n va duoc
xép cung kiéu hinh véi cac giéng c6 phan (ng nhiém vira va nhom IVB2 ¢6 khoang
cach di truyén gan véi gidng nhan gen (OM6162) (su khong twong dong 11%).
Nhém V tuy c6 gidbng OM5954 co chi s6 hai thap nhat nhung c6 sé luong giong
trong d6i vira va c6 mirc khac biét so vai gibng nhan gen 19%. Chinh vi vay céc
giong trong nhém V dugc chon dé tiép tuc phan tich kiéu gen. DAy 1a nguon vat lidu

rat can thiét dé lai tao cai tién gidng laa c6 tinh khang ray nau bén viing.
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3.1.3. Panh gia tinh khang riy nau trén bj giong lia mia

3.1.3.1. Chi sé gay hai cia 4 quan thé riy nau tai PBSCL trén céc gidng
Iia mua

Pénh gia tinh khang ray niu cta cac giéng lta mua thong qua chi sé hai duoc
trinh bay & Bang 3.8. Két qua sé luong gidng lua mua co chi s6 hai 16n hon 50%
chiém ty Ié cao trén cac quan thé riy nau Can Tho , Pong Thép, Tién Giang, Hau
Giang twong Gng nhu sau: 79,83% (95 gidng), 77,32% (92 gidng), 69,75% (83
giong), 78,99% (94 gidng). Nhin chung chi s6 gy hai cua cac quan thé ray nau trén
céc giéng laa mua thir nghiém cao. Trén quan thé ray nau Can Tho chi s6 gy hai
trén 80% c6 s6 gidng cao nhat 30 gidng chiém ty I& 25,20%. Trén quan thé ray nau
Pong Thap va Hau Giang chi s6 gay hai trén tir 71-80% c6 s gidng cao nhat tuong
tng 1a 33 giéng va 48 gidng chiém ty I& 27,73% va 40,34%.

Bang 3.8: Chi s gy hai ctia cac quan thé ray nau tai PBSCL trén cac giong laa
mua, Vién lta PBSCL, Heé Thu 2015

Chisohai Quanthérayndu  Quanthériynau  Quanthérayniau  Quan thé riy nu

Cua cac Can Tho Dong Thap Tién Giang Hau Giang
gibnglia  Sogidng Tyle Sdgibng Tyle Sbgibng Tyleé Sbgidng Ty lé
mua % % % %
30-40% 7 5,88 7 5,88 8 6,72 8 6,72
41-50% 17 14,29 20 16,80 28 23,53 17 14,29
51-60% 28 23,53 22 18,49 28 23,53 25 21,01
61-70% 16 13,45 16 13,45 28 23,53 14 11,76
71-80% 21 17,65 33 27,73 23 19,33 48 40,34
>80% 30 25,20 21 17,65 4 3,36 7 5,88

3.1.3.2. Cap hai va phan &ng cia cic giong lia mua trén 4 quan thé ray
nau tai PBSCL
Két qua thi nghiém vé cap hai cta cac gidng lua mua trong Bang 3.9 dugc tinh

trung binh cua 3 1an l3p lai. Su gay hai cua cac quan thé ray nau trén cac gidng lua
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mua, phan lén cac gidng lia mua c6 cip hai tir 4,6 tro 1én, chiém ty Ié cao nhit 1a
cap hai tir 4,6-7 duoc danh gia 1a nhidm vira dén nhiém. Giéng nhidm chiém ty Ié tir
42-56%. Két qua nay phu hop véi két qua nghién ctiru cia Pham Thi Mui (2000) va
Phung Tén Quyén va ctv. (2010). S6 gidng lua mua c6 cap hai tir 3,1- 4,5 duoc
danh gi4 1a khang vira dao dong tir 12-18 gidng chiém ty Ié tir 10,08-15,13%. Két
qua nghién cu cua Nguyén Thi Lang va Bui Chi Buu (2011), cip hai trén cac
gidng lua mua & giai doan ma cao nhat 1a cap 5 (117 gidng), ty 1é caa cac gidng lua
mua c6 cap hai nho hon 5 1a 25,24% (52 giéng/tong s6 206 gidng), co 50 gidng cd
cap hai 3. So sanh hai két qua cho thay su gdy hai cua ray nau trén cac giéng lua

mua da co sy gia tang (Bang 3.9).

Bang 3.9: C4p hai va phan ¢ng cua cac giong laa mua ddi véi sy gy hai cua ray
nau, Vién lua BPBSCL, Hé Thu 2015

Cap hai va Quanthé rayndu  Quanthéraynau  Quanthé riy ndu  Quan thé ray nau
phan ang Can Tho Poéng Thap Tién Giang Hau Giang
Cap Phan Sogiong Tylée Sogibng Tylé Soégiong Tylée Sogibng Tylé
hai ung % % % %
3,1- Khang

4,5 vua 13 10,92 18 15,13 14 11,76 12 10,08
4,6- Nhiém

5,6 vua 43 36,13 27 22,69 52 43,70 43 36,13
5,7-

7,0 Nhiém 59 49,58 66 55,46 51 42,86 62 52,11
7,1- Rat

9,0 nhiém 4 3,37 8 6,72 2 1,68 2 1,68

Trong chon giong khang ray nau thi nhitng giong c6 phan tng tir khang vira
dén khang s& duoc chon loc dé phuc vu cho cong tac chon tao giéng lua Tuong tu
nhu bo gidng cao san, bo gidng lia mua ciing chon cac giéng co chi s6 hai thap,
phan ng tir khang vira dén khang s& duoc chon loc dé phuc vu cho cong tac chon
tao giéng laa. Két qua cac gidng lua mua c6 kiéu hinh khang véi 1 — 4 quan thé ray

nau duoc ghi nhan cu thé sau (Bang 3.10)
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Bang 3.10: Chi s6 hai va phan tmg cac gidng lta mua c6 kiéu hinh khang véi 1-4

quan thé ray nau

Giong Acc. Can Tho Dong Thap Tién Giang Hau Giang Trung binh
CSH PU CSH PU  CSH PU CSH PU  CSH PU
Chom Bok 7 30,37 KV 36,30 KV 33,33 KV 35,56 NV 3389 KV
Khmum
Chét cut 20 34,07 KV 34,81 KV 3333 KV 34,07 KV 34,07 KV
Nang tdy dum 15 31,11 KV 34,81 NV 35,56 KV 35,56 KV 34,26 KV
Nang trich tring 53 33,33 KV 33,33 KV 34,07 KV 36,30 NV 3426 KV
Hai Bong 100 34,07 KV 35,56 KV 34,07 KV 33,33 NV 3426 KV
Nang cha 56 40,00 KV 40,74 KV 40,74 NV 40,74 NV 40,56 NV
Tau huong 55 38,52 KV 43,70 KV 40,00 NV 40,74 NV 40,74 NV
Mot bui do 34 41,48 KV 40,74 KV 40,74 NV 40,74 NV 40,93 NV
Tai nguyén 25 55,56 NV 44,44 KV 6222 NV 44,44 KV 51,67 NV
Béng sen tring 76 51,85 KV 50,37 NV 4741 NV 61,48 NV 52,78 NV
Bong sen 3 30 49,63 NV 48,89 KV 6148 N 55,56 KV 5389 NV
Tai nguyén duc 32 56,30 NV 51,11 NV 5926 NV 54,81 KV 5537 NV
Tai nguyén 33 55,56 NV 51,11 KV 5630 NV 60,00 KV 5574 NV
Ngoc nir 72 46,67 NV 54,81 NV 4889 KV 72,59 N 5574 NV
Tai nguyén 31 68,15 N 51,85 KV 5852 NV 53,33 KV 5796 NV
Bong sen 2 22 5333 NV 47,41 KV 5630 N 75,56 N 58,15 NV
Tai nguyén 24 50,37 NV 71,85 N 6296 N 47,41 KV 58,15 NV
Cone tray 4 21 55,56 NV 45,19 KV 6519 N 67,41 N 58,33 NV
Nép ba tap 70 47,41 KV 57,04 NV 4889 NV 82,96 N 59,07 NV
Trang tép 50 53,33 KV 68,89 N 57,78 NV 58,52 NV 59,63 NV
Nang nhen 8 51,11 NV 88,15 N 48,89 KV 60,74 NV 62,22 NV
thuong
Tai nguyén 118 77,04 N 46,67 KV 64,44 N 64,44 N 63,15 N
C10 101 80,74 N 75,56 N 43,70 KV 54,07 NV 63,52 N
Hai Bong 99 89,63 N 42,96 KV 43,770 KV 80,00 N 64,07 NV
Tai nguyén 29 50,37 NV 88,89 N 74,07 N 45,19 KV 6463 N
Tai nguyén 36 45,93 KV 70,37 N 81,48 N 61,48 NV 64,81 N
Mut Salin 12 66,67 N 77,04 N 70,37 N 45,19 KV 64,81 N
Hai nguyén lya 73 4741 KV 75,56 N 63,70 N 72,59 N 64,81 N
Tai nguyén 114 93,33 N 51,85 NV 46,67 KV 68,15 N 65,00 NV
Lun Kién Giang 66 85,19 N 68,15 N 47,41 KV 59,26 NV 65,00 N
Hai Bong 102 80,74 N 55,56 NV 48,15 KV 76,30 N 65,19 N
Tréng tép 26 6741 N 77,04 N 71,11 N 45,93 KV 6537 N
Tai nguyén 28 51,85 NV 90,37 RN 70,37 N 48,89 KV 6537 N
Lun Kién Giang 87 82,22 N 42,96 KV 61,48 NV 75,56 N 65,56 N
Lun Minh Hai 65 89,63 N 74,81 N 46,67 KV 53,33 NV 66,11 N
Nép 89 76,30 N 50,37 KV 51,85 NV 91,11 RN 67,41 N
Pon albs 1 57,78 N 89,63 N 48,89 KV 74,07 N 67,59 N
Mot bui do 88 83,70 N 44,44 KV 6593 NV 77,78 N 6796 N

Ghi chii: CSH: chi so hgi; PU: Phan uing; K: khang; KV: khang vira; NV: nhiem veira: N: nhiém; RN: rat nhiem
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Trong s6 38 gidng lua mua c6 kiéu hinh khang véi it nhat 1 quan thé ray nau,
¢6 duy nhét 1 giéng Chét cut (Acc.20) khang hoan toan v&i 4 quan thé riy nau, cic
gidng con lai da sé chi c6 khang trén 1 quan thé rdy nau (25 giéng). Ngoai ra con c6
8 giéng khang vai 2 quan thé ray nau: Nang cha (Acc.56), Tau huong (Acc.55),
Mot bui do (Acc.34), Tai nguyén (Acc.25, Acc.33, Acc.31), Bong sen 3 (Acc.30),
Hai bong (Acc.99) va 4 gibng khang v&i 3 quan thé rdy nau: Chom bok khmum
(Acc.7), Nang tdy dum (Acc.3), Nang trich tring (Acc.53), Hai Bong (Acc.100).
Két qua phan tng khang nhiém cua cac giéng trong bo lia mua co cung tén nhung
khac Acc khac biét nhau. Piéu nay ciing c6 thé giai thich rang c6 thé xuét hién
nhiéu dong ciia cung mot giéng. Két qua phan wng véi ray nau caa mdi Acc khéac

nhau cho thdy murc 46 khang ray ciing ¢ bién dong theo Acc cua dong laa do.

Nhin chung, trong 119 gidng laa mua, dua trén két qua danh gia kiéu hinh
phan @ng voi ray nau c6 13 giéng Chét cut (Acc.20), Chom bok khmum (Acc.7),
Nang tdy dum (Acc.3), Nang trich tring (Acc.53), Hai bong (Acc.100), Nang cha
(Acc.56), Tau huong (Acc.55), Mot bui do (Acc.34), Tai nguyén (Acc.25, Acc.33,
Acc.31), Bong sen 3 (Acc.30), Hai bong (Acc.99) c6 kha ning khang véi da s cac
quan thé ray nau dai dién @ PBSCL, day ciing 1a co sé cho viéc chon cac giong lua

mua nay lam vat liéu cho gen khang.
3.1.3.3. Phan nhém di truyén ciia cac giéng lia mua

Phén tich sy da dang di truyén va tuong quan kiéu hinh khang nhiém cua cac
giong lta mua dya trén sy phan nhoém twong g véi cac hé s trong dong thong
qua chuong trinh phan mam NTSYS. Theo phan nhém cia UPGMA dya vao chi s6
hai cua cac giong lua mua ddi véi rdy nau thi cac gidng lda mua co hé sb tuong
dong tir 0,61 — 0,98. Co thé chia thanh 5 nhém chinh véi sy khong tuong dong 21%
(Hinh 3.5 va Bang phu luc 3.5).
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Nhom I bao gdm 1 gidng: chuan nhidm TN1

Nhom 11 ¢6 su twong ddng 92% bao gom 8 gidng dugc xép cung nhém véi
gidng chuan khang Ptb33: Chom bok khmum (Acc.7), Nang tdy dum (Acc.15),
Chét cut (Acc.20), Nang trich tring (Acc.53), Hai bong (Acc.100), Mot bui do
(Acc.34), Tau huong (Acc. 55), Nang cha (Acc. 56). Cac giéng thudc nhom nay thé

hién phan tmg khang véi da sé cac quan thé ray nau.

Nhom III ¢6 hé s6 twong dong 0,81 bao gom 44 gidng, cac giéng thudc nhom
nay thé hién phan &ng nhiém véi cac quan thé va c6 mot s6 gidng chi khang véi 1
quan thé ray niu.

Nhom IV ¢6 su twong dong 84% bao gom 19 gidng, cac giong thudc nhom
nay thé hién phan @ng nhiém vira véi ray nau va c6 mot s6 giong khang véi 1-2
quan thé ray nau.

Nhom V bao gdom 48 gidng, cac giéng thudc nhom nay thé hién phan tng

nhiém véi nhiéu quan thé ray nau.

Dua trén sy phan nhom, cac giong lia mua thudc nhom II ¢6 chi sé hai thap,
dugc danh gia 1a khang t6t v6i quan thé ray nau. Cac gidng nay s& duoc chon loc dé

tiép tuc phuc vu cho cong tac chon giéng.
3.1.4. Panh gia kiéu gen khang riy nau trén cac giong lia thir nghiém

Dua vao két qua danh gia kiéu hinh khang, nhiém cua cic giéng lua trén 4
quan thé riy niu va gian d6 phan nhom di truyén cua 2 bo gidng lta cao san va lua
mua. Mot sé gidng khang phéd rong duoc chon 1am dong cho gen va 1 gidng nhiém
OM6162 (dong nhan gen). Cac gidng nay tiép tuc dugc phan tich kiéu gen. Bo
gidng lua cao san, chon 7 gidng c6 phan tmg khang vdi rdy nau va duoc xép cung
nhém vaéi nhau: OM6683, OM5954, OM7364, TLR493, OM7268, OM6830,
OM10279. B6 giéng lua mua, chon 3 giéng laa mua (Chom bok khmum, Chét cut,
Tau huong) trong 8 gidng co phan tng khang pho rong dai dién cho 3 ving sinh

thai khac nhau: lta mua ving cao (Chom bok khmum (Acc.7)), lta mua ndi (Nang
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tay dum (Acc.15), Chét cut (Acc.20)), lta mua ving man ven bién (Nang trich trang
(Acc.53), Hai bong (Acc.100), Mot bui do (Acc.34), Tau huong (Acc. 55), Nang
cha (Acc. 56)). Gen khang rdy nau duoc chon loc trong thi nghiém nay 1a Bph3,
bph4, Bphl3, Bphl7 va Bph! lan luogt lién két véi cac chi thi RM204, RM217,
RM545, RM401, RM1103 trén cac NST 6, 3, 4, 12. Cac chi thi duoc sir dung dé
khuéch dai ADN thong qua PCR dé xac dinh su hién dién cua gen muc tiéu trong
genome cuia cac gidng laa. Sau khi chay PCR thi cac san pham PCR s& dugc kiém

tra thong qua gel agarose 3% trong dung dich TBE 1X.
Chon loc gen khang Bph1 véi primer RM1103

RM1103 lién két voi gen khang ray nau Bph/ nam trén nhiém sic thé s6 12
(Park va ctv., 2008). San pham khuéch dai cia RM 1103 da hinh cho ra 5 alen tuong
ung voi kich thude phan tir 1a 100bp (TN1, OM6162), 150bp (OM7268, OM6830),
190bp (OM10279), 200bp (OM6683, OM5954, OM7364, TLR493, Tau huong,
Mudgo), 210bp (Chom bok khmum, Chét cut) (Hinh 3.6). Tuong tng vai Vi tri
bang cuia giéng Mudgo c6 kich thich phan tir 200bp 1a cac gidng OM6683,
OM5954, OM7364, TLR493, Tau huong. Piéu ndy chung to cac gidng niy c6
mang gen khang. Shabanimofrad va ctv. (2015) ciing da sir dung chi thi RM1103 dé

xéc dinh gen khang rdy ndu nam trén nhiém sic thé s6 12.

200bp
100bp

Hinh 3.6: San pham PCR ciia RM1103 trén gel aragose 3%
M: thang chudn 50bp
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Chon loc gen Bph3 bang sir dung primer RM204

Poan moi RM204 duogc sir dung dé phat hién gen Bph3 nam trén nhiém sic
thé s6 6 (Jairin va ctv., 2007b). Pbi v6i doan mdi RM204 su khuéch dai ADN cho
san phém dat 100% va 4 alen A, B, C, D voi kich thudc phan tir 1a 180bp, 190bp,
200bp, 210bp.

Duya vao tan so alen cua bang hinh ghi nhan giéng dbi ching khang Pth33 c6
bang hinh alen B véi kich thudc phan tir khoang 200bp, va cac gidng c6 bang hinh
gidng nhu vay la: OM6683, OM7268, OM6830, OM 10279, Chom bok khmum, Tau

huong, diéu nay chitng to cac gidng trén c6 mang gen Bph3.

Gibng chuan nhidm TN1 va OM 6162 cho bang hinh 14 alen D véi kich thuéc
nho hon 180bp. Piéu nay cho thay gidong OM6162 khong co mang gen khéang Bph3.

Ngoai ra con c¢6 alen C va alen A véi kich thuéc phéan tir lan luot 1a 190bp
(OM5954, OM7364, TLR493) va 210bp (Chét cut) (Hinh 3.7). Chi thi RM204 con
duoc dung dé danh dau gen khang Bph25 ciing ndm trén nhidm sic s 6 trong giéng
laa ADR52 va cac dong con lai tir gibng ADR52 (Myint va ctv., 2012).

INL
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200bp
100bp

Hinh 3.7: San pham PCR caa RM204 trén gel aragose 3%
M: thang chudn 50bp

Chon loc gen khang bph4 véi primer RM217

Chi thi RM217 lién két voi gen khang rdy nau bph4 nam trén nhidm sic thé sb
6 (Kawaguchi va ctv., 2001). Béi véi chi thi RM217 ghi nhan da hinh va tach cac
gen cho cac giéng lta v6i 5 alen A, B, C, D, E tuwong ¢ng véi kich thude phén tir 1a
200bp, 218bp, 240bp, 250bp, 260bp. Picu nay noi 1én muc do bién dong di truyén
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trong cac gidng lua twong dbi khac biét. Tac gia Sai va ctv. (2013) ciing dung chi thi
RM217 dé danh dau gen bph4 va ciing da cho két qua da hinh véi 4 alen.

Hinh 3.8 cho thiy giébng OM7364 c6 biang hinh gidng véi bang hinh cua giéng
Babawee ¢ vi tri 218bp. Chitng to gidng nay c6 mang gen khang bph4, két qua nay
dung véi phu hop voi két qua nghién cu cia Tran Nhan Diing (2010). Gibng
OM6162 c6 bang hinh giéng nhu giéng chuan nhidm TN1 (200bp), ching to giéng
OM6162 1a gidng nhidm. Ngoai ra cac giéng con lai c6 cac alen khac TLR493,
OM6830, OM10279 (240bp), OM7268 (250bp), OM6683, OM5954, Chom bok
khmum, Chét cut, Tau huong (260bp)

-
— 200bp lei
j— ol e—— SEm— e

Hinh 3.8: San pham PCR cuia RM217 trén gel aragose 3%
M: thang chudn 50bp

Chon lgc gen khang Bph13 véi primer RM545

Chi thi RM545 lién két véi gen khang ray nau Bph/3 nam trén nhiém sac thé
s6 3 (Chen va ctv., 2006). San pham khuéch dai cia RM545 da hinh cho ra 4 alen
A, B, C, D tuong ung voéi kich thude phan tir 1a 200bp, 210bp, 220bp, 230bp (Hinh
3.9). Gidng chuan nhidm TN1 c6 bang hinh alen & vi tri 200bp. Céc gidng OM6683,
OM5954, OM7364, Tau huong cé biang hinh gidng nhu giéng chuan khang
O.officinalisé vi tri 220bp 1a bang hinh khang. Két qua nay phu hop vai két qua
nghién cttu cua Shabanimofrad va ctv. (2015), cac tac gia da su dung chi thi RM545
lién két véi gen khang ray nau nam trén nhidm sac thé sé 3. Cac giéng c6 bang hinh
kich thudc alen khac 1a 210bp (OM6162, OM7268, OM6830, Chom bok khmum,
Chét cut) va kich thudc alen 230bp (TLR493, OM10279).



86

Q
Q
3
)
S.
&
a.

200bp

150bp

Hinh 3.9: San pham PCR cua RM545 trén gel aragose 3%
M: thang chudn 50bp

Chon lgc gen khang Bph17 véi primer RM401

Chi thi RM401 lién két v6i gen khang ray nau Bphl7 nam trén nhiém sac thé
s6 4 (Sun va ctv., 2005). San pham khuéch dai cia RM401 da hinh cho ra 6 alen
tuong tng Vi kich thude phan tr 1a 190bp, 200bp, 210bp, 230bp, 240bp, 250bp,
260bp (Hinh 3.10). Gidong Chom bok khmum c6 bang hinh gidng nhu chuan khang
Rathu Heenati (200bp) 1a gidng c6 mang gen khang. Diéu nay phu hop véi Liu va
ctv. (2009), cac tac gia di sir dung chi thi RM401 dé xac dinh gen khang rdy niu
Bph/7 nam trén nhidm sic thé s6 4. Gibng OM6162 c6 bang hinh giéng nhu gidng
chuan nhiém TN1 c¢6 kich thudc phan tir 1a 190bp, ching té gibng OM6162 khong
c6 mang gen khang. Ngoai ra con co cac alen véi kich thudc phan tir 210bp
(OM6683, TLR493 va Chét cut), 230bp (OM10279), 240bp (OMG6830) 250bp
(OM5954, OM7268), 260bp (OM7364, Tau huong).
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Hinh 3.10: San pham PCR caa RM401 trén gel aragose 3%
M: thang chudn 50bp
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Bang 3.11: Panh gia s6 alen, kiéu hinh cua cac chi thi SSR lién két véi cac gen trén cac giong

STT Tén Giong Alen cua Kich Alen cua Kich Alen cua Kich Alen cua Kich Alen cua Kich Kiéu
RM1103 thudc RM204 thudc RM217 thudc RM545 thudc RM401 thudc hinh
Phan tu Phéan t Phéan t Phan tu Phéan to
(bp) (bp) (bp) (bp) (bp)

1 OMG6683 B 200 B 200 A 260 B 220 E 210 K
2 OM5954 B 200 C 190 A 260 B 220 B 250 K
3 OM7364 B 200 C 190 D 218 B 220 A 260 K
4 TLR493 B 200 C 190 C 240 A 230 E 210 K
5 OM7268 D 150 B 200 B 250 C 210 B 250 K
6 OM6830 D 150 B 200 C 240 C 210 C 240 K
7 OM10279 C 190 B 200 C 240 A 230 D 230 K
8 Chom bok khmum A 210 B 200 A 260 C 210 F 200 K
9 Chét Cut A 210 A 210 A 260 C 210 E 210 K
10 Tau huong B 200 B 200 A 260 B 220 A 260 K
11 OM6162 E 100 D 180 E 200 C 210 G 190 N
12 TN1 E 100 D 180 E 200 D 200 G 190 N
13 Mudgo (Bph1) B 200 - - - - - - - -

14 Pth33 (Bph3) - - B 200 - - - - - -

15  Babawee (bph4) - - - - D 218 - - - -

16  O.officinalis(Bphi3) - - - - - - B 220 - -

17  Rathu Heenati (Bph!7) - - - - - - - - E 210
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Céc gidng c6 bang hinh gidng nhu bang hinh alen cta gidng chuan khang 1a
cac gidng mang gen khang, cac gidng c6 alen khac 13 cac gidng khong mang gen
khang.

So sanh giira phwong phap phéin tir véi phwong phap danh gia bing kiéu
hinh

Bang 3.12: So sanh kiéu gen va kiéu hinh trén 5 chi thi phén ttr

Chi thi phan tir S6 giong Khang Nhiém Udc doan
khéang (%)
Kicu hinh 13 11 2 100
RM204 13 7 2 63,64
RM217 13 2 2 18,18
RM545 13 5 1 45,45
RM401 13 2 2 18,18
RM1103 13 6 2 54,55

Trong 5 chi thi phan tir sir dung trong thi nghiém thi ¢ 2 chi thi cho két qua
udc doan gen khang trén 50% 1a RM204 (63,64%) va RM1103 (54,55%) (Bang
3.12). Piéu nay cho thiy gen khang ray nau trén cac gidng lta phan 16n 1a gen Bph3

va Bph7 nam tap trung trén nhiém sac thé s6 6 va nhidm sac thé s6 12.

Nhin chung, cic giéng co kiéu hinh khang trong thi nghiém duoc phén tich
kiéu gen déu la cac gidng co phd khang rong mang it nhat 1 gen khang da xac dinh
dugc va cac gen khac chua xac dinh (ngoai trir gidng Chét cut). Pic biét gidng
OM6683, OM7364 va Tau huong thé hién bing hinh khang véi 3 chi thi (OM6683
va Tau huong: RM204, RM545 va RM1103; OM7364: RM217, RM545 va
RM1103). Gidng OM5954 va Chom bok khmum thé hién alen khang véi 2 chi thi
phan tr (OM5954: RM545, RM1103; Chom bok khmum: RM204, RM401) (Bang
3.13).
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Bang 3.13: So sanh twong quan giita kiéu hinh va kiéu gen

STT Tén Gidng Gen Gen Gen Gen Gen Kiéu
Bph! Bph3 bph4 Bphi3  Bphi7 hinh
trén trén trén trén trén
NST12 NST6 NST6 NST3 NST4
1 OM6683 + + + Khang
2 OM5954 + + Khang
3 OM7364 + + + Khang
4 TLR493 + Khang
5 OM7268 + Khang
6 OM6830 + Khéng
7 OM10279 + Khang
8 Chom bok khmum + + Khang
9 Chét cut Khang
10 Tau huong + + + Khang
11 OM6162 Nhiém
12 TN1 Nhiém
13 Mudgo (Bphl) + Nhiém
14  Pth33 (Bph3) + Khang
15  Babawee (bph4) + Nhiém
16  O.officinalis + Khang
(Bph13)
17 Rathu heenati + Khang
(Bph17)

+: c6 gen khang

Qua két qua danh gia kiéu gen trén cac giéng chon lam vét liéu cho va nhan da
xac dinh dugc 5 gidng khang da gen: OM6683 (Bphl, Bph3 va Bph13), OM7364
(Bphl, bph4 va Bph13), OM5954 (Bphl va Bph13), Chom bok Khmum (Bph3 va
Bph17), Tau huong (Bphl, Bph3 va Bph13). Gidng OM6683 ¢o 2 gen Bphl va
Bph13 gidng nhu gidng OM5954 va c6 thém gen Bph3. Do d6 4 gibng OM6683,
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OM7364, Chom bok khmum, Tau huong dugc chon lam vat liéu cho dé phat trién

quan thé lai trong nha ludi.
3.2. Phat trién quan thé chon loc trong nha luéi

Quan thé duogc phat trién dya vao phuong phap lai hdi giao. Tao cic quan thé
hoi giao 1a cong doan rat quan trong, nham cung cap ngudn vat liéu cho ca tién trinh
nghién ctru va chon loc dong thudn mang gen muc tiéu can chuyén theo dinh huéng
ban dau. Tur két qua nghién ctru danh gia kiéu hinh cua bo giong thir nghiém va két
qua phan tich kiéu gen cua cac gidng co kiéu hinh trong nhom khang riy nau, 4
gidng (OM6683, OM7364, Chom bok khmum va Tau huong) c6 tinh khang pho
rong voi da gen khang duoc chon 1am ngudn vat liéu cho gen va gibng OM6162 da
qua chon loc mang nhiéu dic diém t6t nhung nhiém véi riy nau dugc ding lam
gidng nhan gen. Pé tao cac quan thé hoi giao dén thé hé BC; cho t6 hop lai dé tai da
tién hanh trong 04 vy thi nghiém, tir vu Xuan Hé 2015 dén vu He Thu 2016. Trong
subt qua trinh thi nghiém, yéu cau ludn duogc dit ra 1a phai chon duogc cac cdy ¢o
kha ning khang rdy nau trong cac quan thé lai dé tiép tuc tao hat hdi giao. Theo do,
trong mdi vu thi nghiém déu phai b tri gieo cac quan thé hdi giao kém véi cac
gidng ddi chung cua bé me, nham lam dbi ching cho chon loc ddng thai 1dy phan
trén cac giéng tai tuc dé tao hat hoi giao, cac ca thé duoc chon dé tiép tuc hoi giao

phai co6 cac dac diem nong hoc va kinh t¢ tot.

3.2.1. Cic thong sb di truyén trong phan tich hi¢u qua chon lgc ciia cic to

hop lai trén tinh trang khang riy niu

Phén tich cac thong sb di truyén trong quan thé F, va F, nham xac dinh kiéu di
truyén cua cac t6 hop lai. Trong vat liéu bé me ban dau két qua lai thu dugc 4 to
hop lai dwoc thuc hién va hién dang trong dé theo ddi. S6 cay khang, nhiém va ty 18
phan ly khang nhiém cia quan thé F, va F,trén 4 t6 hop lai dugc ghi nhan ¢ Hinh
3.11 va Bang 3.14. Tur két qua Hinh 3.11 cho thay trén quan thé F, caa 4 t6 hop lai,
S6 cay khang cao nhét trén t6 hop lai OM6162/0M6683 1a 163 cay chiém 90,56%,
ké dén 13 to hop lai OM6162/OM7364 c6 140 cay khang chiém 77,78%.
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Ty 1é phan ly cdy khang nhiém & thé hé F, cua cac to6 hop lai
OM6162/0M6683, OM6162/0M7364, OM6162/Chom bok khmum, OM6162/Tau
huong 1an luot twong tmg 14 55:9, 11:5, 10:6, 13:3 (Bang 3.14). Theo 1y thuyét dinh
luat Medel t6 hgp OM6162/0M6683 phan ly theo ty & 55:9, tinh khang duoc diéu
khién bai 3 gen (Tomar va Prasad, 1996). T6 hop OM6162/Tau hwong phén ly theo
ty 16 13:3 theo Nguyén Thi Lang va Bui Chi Buru (2011) tinh khang duoc diéu
khién bai 2 gen troi, hoat dong tuong tac theo kiéu &c ché do mot alen lan chi phdi.
Két qua nay cling pht hop v6i nghién ciru ciia Balakrishna va Satyanarayana (2013)
va Gangaraju va ctv. (2017). Ty 1¢ phan ly ctia 2 t6 hop con lai 11:5 va 10:6 duoc
diéu khién boi 2 gen, ty Ié phan ly nay khong ding véi ty 1& phan ly theo dinh luat
Medel.

Pé kiém chimg dung ty 18 phan ly kiéu hinh cac con lai can phai c6 quan thé
riy ndu mam cam. Véi tinh hinh doc tinh rdy nau gia ting nhu hién nay, ty 1 phan
ly vé kiéu hinh s& khong phu hop Vvéi ty 18 phan ly theo dinh Meldel. Vi thé can
phai chon loc con lai bang kiéu gen két hop véi kiéu hinh méi cho két qua chinh

xac.

Sy bién dong cp hai cua ting ca thé trong quan thé F, va F, duoc ghi nhan
Hinh 3.12 va 3.13
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B SO cay nhiém

B S6 cay khang

Hinh 3.11: Sy phan bé cay khang, nhiém ray nau cua quan thé F, trén 4 t6 hop lai

Bang 3.14: Phan (ng voi riy nau ¢ thé hé F, cta cac t6 hop lai

Quan Phan ng véi ray
) Ty 18
) ) thé niau )
To hop lai . - phan g P
Socay  So cay |
x y
khang  nhieém
OM6162/0M6683 F, 767 133 55:9 045 0,50-0,75
OM6162/0M7364 F, 627 273 11:5 0,33 0,50-0,75
OM®6162/Chom bok F, 579 321 10:6 1,21 0,25-0,50
Khmum
OM6162/Tau huong F, 718 182 13:3 1,23 0,25-0,50
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| |
OM6162/Tauhwong [ 2441 i 1880 [7.22] Bl 2500

OMETERE hombok ™9 44 1389 | 1167 L1944
mum
OM6162/0M7364 | 18.33 1833 | 1611 222

OM6162/0M6683 | 19.44 1833 | 2556 222
| |

0% 20% 40% 60% 80% 100%

BCép0 BMCép1 OCap 3 OCap5 MCap 7 BCap 9

Hinh 3.12: Su bién dong cap hai cua cac ca thé trong quan thé F, cua 4 t6 hop

OM6162/Tau hirong 4 21.00 || 39|.oo h 12.44
mum
omete2/omrses s 20t | 1722 [ 30
OM6162/0M6683 | 7.44 2367 | 26.67 | 3
| | | |
0% 20% 40% 60% 80% 100%

DCip0 WCipl OCip3 OCip5 MWCip7 BCip9

Hinh 3.13: Su bién dong cap hai cia cac ca thé trong quan thé F, caa 4 t6 hop

Phén tich hiéu qua chon loc nham chon ra cac to hop lai c6 hiéu qua chon loc
t6t dé tiép tuc phat trién. Cac thong sé di truyén cua quan thé F, va quan thé F, cua 4
t6 hop dwoc ghi nhan ¢ Bang 3.15 va Bang 3.16. Phuong sai do kiéu hinh chénh
léch rat 1on so véi phuong sai do kiéu gen trén 2 to hop OM6162/Chom bok

khmum, OM6162/Tau huwong cho thy anh huéng ctiia méi trudng cé tac ddng manh
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mé& dén tinh khang ray nau trén 2 to hop nay, chung to tinh khang ray nau khong on
dinh trén 2 t6 hop nay. Nguoc lai, sy chénh 1éch giita phuong sai kiéu hinh va
phuong sai kiéu gen cua 2 t6 hop OM6162/0M6683, OM6162/0M7364 thap cho
thiy it anh huong bai tac dong ciia moi trudng dén tinh khang ray nau, tinh khang
riy nau cia 2 t6 hop nay 6n dinh. Didu nay phu hop véi nhan dinh cua Selvaraj va
ctv. (2011). Theo phan loai ctia Sivasubramanian va Menon (1973) thi tinh trang
khang ray nau trén to hop 1 va 2 ¢c6 GCV va PCV cao (>20%); Gia tri GCV gan
bang PCV cho thiy su déng gop cao cuia kiéu gen cho su biéu hién kiéu hinh cua

tinh khang ray nau.

Nhin chung hé s di truyén c6 gia tri rat cao (h% > 0,8) cho tinh trang chéng
chiu riy nau trén 2 t6 hop lai OM6162/0M6683, OM6162/0M7364. Theo Singh
(2001) gia tri h*, rat cao cho thay tinh trang nay duoc kiém soat chu yéu boi yéu té
di truyén bén trong kha ning di truyén tinh trang nay cho tiép tuc chon loc thé hé
tiép theo. Gia tri cao vé hé sé di truyén chwa phai ludn ludn tao ra mot hiéu qua
chon loc tét hon dbi véi mot tinh trang nao d6 (Falconer, 1982). Ma hiéu qua chon
loc tiry thude vao mirc do phong phu ctia su bién di, thong qua thong sd phuong sai
kiéu gen trong mot quan thé phan ly (GCV%); xem xét trén mdi quan hé gita
GCV% va GAM cao sé& dé dang tao ra mot hiéu qua chon loc tét d6i véi tinh trang
(Nguyén Thi Lang va Bui Chi Bau, 2011). Burton (1952) cho rang GCV cao clng
véi h?,s& cho hiéu qua chon loc cao. Chinh vi vay, can phai xem xét hé s di truyén
két hop véi hiéu qua chon loc dé chon ra té hop lai tot phat trién. Tur két qua Bang
11 cho thay, hé sé di truyén va hiéu qua chon loc tinh trén gia tri trung binh cua 2 tb
hop lai OM6162/0M6683 va OM6162/0M7364 déu cao (h?% >0,8 va GAM >
50%), két qua nay co thé giai thich do cac gen hoat dong troi va su chon tao gidng
c6 thé duoc thyc hién & cac thé hé dau. Két qua nay Wolie va ctv. (2013) va
Ogunbayo va ctv. (2014). Theo nhan dinh cia Nguyén Thi Lang va Bui Chi Biru
(2011) h%, va GAM déu cao, viéc chon loc theo phuong phap thong thuong ciing 6
thé s& dat hiéu qua rat Ién dé cai tién tinh trang nay. Hai t6 hop OM6162/Chom bok
khmum, OM6162/Tau huong c¢6 h?, thap va GAM thap nén viéc chon loc kho co
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thé dat duoc hiéu qua nhu mong mudn. Bén canh d6, con lai cua 2 t6 hop laa mua
c6 thoi gian sinh truéng dai. Chinh vi vy, dé tai tap trung nghién ciru vao 2 t6 hop
OM6162/0M6683 va OM6162/0M7364, 2 t6 hop OM6162/Chom bok khmum,

OM6162/Tau huong 1a vat lidu khai dau cho cac nghién ctru sau nay.

Bang 3.15: Céc thong sb di truyén qua phan tich quan thé F1

Tinh T6 hep X SD o’ o’ h’
trang
Khang 1 0,3228  0,0590  0,0031  0,0035  0,8784
ray nau 2 0,3728  0,0704  0,0047  0,0055  0,8514
(phan

3 0,4265  0,0763  0,0021  0,0053  0,4039
tich dua
trén chi 4 0,4432  0,0647 0,007  0,0036  0,4699
s6 hai)
Ghi cht: T hop 1: OM6162/0M6683

T6 hop 2: OM6162/0M7364
Tc} hop 3: OM6162/Chom bok khmum
T6 hop 4: OM6162/Tau huong

Bang 3.16: Cac thong so di truyén qua phan tich quan thé F,

Tinh T6 hop X SD GCV PCV h?, GAM
trang (%0) (%0) (%0)
Khéng 1 03838  0,1331 32,3060 34,7467 0,8644 61,87
ray nau 2 0,4584  0,1417 28,4708 31,2535 0,8299 53,43
(phan

3 0,5200  0,1024 12,9952 19,1793 04591 18,14
tich dua
rén chi 4 048908  0.1087 14,8298 22,1284 04491 2047
s6 hai)

Ghi chi: T6 hop 1: OM6162/0M6683
T4 hop 2: OM6162/0M7364
T4 hop 3: OM6162/Chom bok khmum
T6 hop 4: OM6162/Tau huong
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Nhu vay, qua két qua danh cac thong sb di truyén trong phén tich chon loc
trén, 2 quan thé lai OM6162/0M6683 va OM6162/0OM7364 duoc tiép tuc phat

trién trong nha ludi.
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3.2.2. Két qua tao hat hdi giao lan thi nhat (BC;) cho cac quan thé

Trong vu He Thu 2015, gieo hat F; (thu nhan trong vu Xuan H¢ 2015) va tao
hat lai hoi giao lan thi nhat (BC,). Cac con lai F; déu thuan nhat vé tinh khang, do
d6 trén quan thé lai chon 30 cay dé 1am me, lay phan bé 1a gibng OM6162 dé tao
hat hoi giao, mdi cay tién hanh lai 15-20 hat. Két qua da tao duoc cay hoi giao BC,.
Bén canh do, trén cac gidng tai tuc va gidng cho gen khang tiép tuc tién hanh ty thy

duoc 20-30 cay cung cap cho céc thi nghiém tiép theo.
3.2.3. Két qua danh gia cac quan thé BC, va tao hat hai giao 1an 2 (BC,)

Trong vu Pong Xuin 2015-2016, tién hanh gieo toan bd hat lai BC, cua hai
quan thé lai hoi giao dwoc tao ra trong vu Hé Thu 2015, danh gia va chon nhiing
cay khang ray dé tiép tuc lai hoi giao véi gidng bd tai tuc twong Gmg. Theo ly
thuyét, quan thé BC, ty 18 phan ly cta gen khang 1a 1:1. Do d6, viéc lua chon cac ca
thé mang gen khang trong cac quan thé hoi giao tré nén phuc tap, chinh vi vay dé
xéac dinh nhanh chéng cac cdy hoi giao c6 kha ning mang gen khang, cho nén phai
tién hanh danh gia su biéu hién caa gen chi thi chon loc khang 1a RM1103 dbi véi
gen BphZ, RM204 d6i véi gen Bph3, RM217 déi vai gen bph4 va RM545 d6i véi
gen Bphi3.

3.2.4. Két qua danh gia cac quan thé BC, va tao hat hdi giao 1an 3 (BC;)

Trong vu Hé Thu 2016, Gieo toan bo hat lai BC, cua hai quan thé lai hdi giao
duoc tao ra trong vu Bong Xuan 2015-2016, danh gia va chon nhitng cy khang ray
dé tiép tuc lai hdi giao vai gidng bd tai tuc twong ung.

Panh gia tinh khang ray ndu cua cac quan thé lai BC cua 2 t6 hop lai
OM6162/0M6683 va OM6162/OM7364 trén quan thé ray nau thu thap tai Can Tho
duoc ghi nhan qua Hinh 3.15. Két qua sang loc kiéu hinh két hop sang loc kiéu gen
cta cac thé hé BC duoc tom tat qua Bang 3.17 va Hinh 3.19 va Hinh 3.23
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Hinh 3.15: Céc cé thé khang nhiém trén quan thé riy nau thu thap tai Can Tho cua

cac quan thé lai

3.2.5. Két qua danh gia sang loc cAy mang gen khang va chon dong thuin

tir cac quan thé hoi giao mang gen khang ray niu

Viéc tién hanh ty thu va chon loc lién tiép nham gia ting dan xac sudt tai to
hop cac kiéu gen mong muén trong cac quan thé hoi giao 1a mét yéu cau bat bugc.
Viéc danh gia céac tinh trang hinh thai rat quan trong, do d6 can phai tién hanh danh
gia tinh khang rdy nau trong diéu Kién nha ludi (diéu kién nhan tao: chuan ray nau)
va trong ra ngoai dong ruong, st dung ky thuat PCR dé xét nghiém sang loc cdy
mang gen khang, phan tng khang rdy trén cac dong hoi giao (¢ thé hé BC,F,,
BC;F,) va x4c dinh gen khang bang ky thuat PCR. Trong ting budc nghién ciu,
cac phuong phap danh gia va sang loc dugc phdi hop véi nhau nham chon duogc cac

dong hoi giao phit hop Voi muc tiéu ban dau.
3.3. Ung dung chi thj phén tir dé danh gia cac dong qui tu cic gen khang

3.3.1. Ung dung chi thi phan tir dé danh gia cic dong qui tu cic gen
khang ray niu trén t6 hop OM6162/0M6683

Cung véi viéc danh gia va chon loc trén déng rudng, tién hanh danh dau treo
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thé ky hiéu cho cac ca thé dugc tuyén chon, thu mau 14 trén cac ciy hdi giao. Do
cac dong hoi giao & thé hé BC déu co sd lugng ca thé rat 16n nén khong thé tién
hanh phan tich PCR cho tét ca cac ca thé trong quan thé. Cho nén, tién hanh 13y
ngiu nhién ca thé trén mdi dong dé phan tich PCR. Két qua tach chiét ADN tong
s6 duoc kiém tra trén agarose 1% cho thiy ADN tap trung thanh mot bang gon,

khong bi dut gdy, ndng do du tiéu chuan dé tién hanh phan tich PCR.

Sau khi dinh luong chuan nong do ADN tong so, tién hanh pha lodng va st
dung nong d6 ADN khuén 10 ng cho mdi phan tng PCR. Két qua dién di trén
agarose 3% kiém tra mau san pham PCR tir con lai cac thé hé. Ung dung 3 chi thi
phan ti trong danh gid gen khang rdy nau trén quan thé lai hdi giao
OM6162/0M6683//OM6162. Dung cac chi thi phan tir lién két voi cac dong lai
cua to hop véi 3 modi SSR (RM1103 lién két véi gen Bph/ trén NST12, RM204
lién két vai gen Bph4 trén NST6 va RM545 lién két vai gen Bph!3 trén NST s6 3)
dé tao sy khuéch dai chuyén biét cho phan tich gen khang rdy nau 1a céc chi thi
phan ttr chuyén biét c6 lién quan dén tinh khang rdy nau trén lua duoc cong bd boi
cac tac gia (Chen va ctv., 2006; Jairin va ctv., 2007b; Park va ctv., 2008). Cac chi
thi phan tor SSR nay déu cho sy da hinh trén 100 dong lta ldy ra phan tich
(P=100%).

Phén tich su c6 mit cia cac gen khang riy ndu trong cic con lai. Trong cac
quan thé con lai o thé hé F,, BC, BC,F,, BC,F, BC;F,, BC;F, duoc danh gid
kiéu hinh song song v&i danh gia kiéu gen. Chon cac dong con lai & thé hé F,
BC, BC, BC; co kiéu gen khang & trang thai di hop tir trén ca 3 chi thi dé tiép tuc
lai hoi giao ¢ thé hé tiép theo. Chon cac dong con lai & thé hé BC,F,, BC;F, co
gen khang ¢ trang thai dong hop tir & ca 3 gen khang va cho tu thy dé chon céc

dong & thé hé tiép theo.

* Phat trién quan thé lai hoi giao BC,F, da thanh loc tinh khang ray nau va

ghi nhan
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- Chon lgc gen khang Bph! véi primer RM1103

Két qua dién di cho san pham PCR v¢i chi thi RM1103 trén t& hop
OM6162*3/0M6683 cho thay san pham da hinh thé hién 100% cac bang tach ra 2
alen khéac nhau A va B véi kich thudc phan tir tuong ung 1a 100bp va 200bp. Vi tri
alen cao (B) P2 (bS) 1a OM6683 (200bp mang gen khang ray nau) va alen thap P1
(me) 12 OM6162 (100bp mang gen nhidm ray nau). Cac dong cé cic bang twong
g Vvéi alen B kich thudc 200bp (mang gen khang ray nau Bph/) 1a dong s 3, 9,
10, 11, 12, 51, 52, 53. Két qua ghi nhan cac dong BC,F, mang gen khang rdy niu
Bph/ qua phan tich kiéu gen vai chi thi RM1103 cho ty 1& da hinh cao va ghi nhan
c6 8 dong mang gen khang ray nau chiém 12,70%, 55,55% (35 dong) dong khong
mang gen khang ray nau va 31, 75% (20 dong) dong mang kiéu gen di hop (Hinh
3.16).

2000p ..

Hinh 3.16: Két qua dién di san pham PCR caa RM1103 cac dong BC,F, cia to
hop OM6162*3/0OM6683 trén gel aragose 3%

P1: OM6162  P2: OM6683 1-63: Con lai thé hé BC,F, cua té hop OM6162*3/0M6683
M: thang chudn 100bp

- Chon lgc gen Bph3 bang sir dung primer RM204

Két qua dién di cho san pham PCR v¢i chi thi RM204 trén t6 hop
OM6162*3/0M6683 cho thay san pham da hinh thé hién 100% cac bang tach ra 2
alen khac nhau voi kich thuéc 180bp va 200bp. Vi alen A kich thudc 180bp (thé
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hién gen nhiém ray nau); alen B kich thuéc 200bp (thé hién gen khang ray nau) céc
bang twong tng vai dong sb 2, 3, 9, 10, 11, 12, 13, 30, 58, 59, 60, 61 (mang gen
khang ray nau Bph3). C6 1 bang thé hién 2 alen (c6 cung 2 alen 180bp va 200bp)
(dong s6 8) va 1 dong (dong sb 31) khong c6 bang (khong c6 san pham PCR). Céc
bing con lai c¢6 kich thuéc 180bp. Két qua ghi nhan cac dong BC,F, mang gen
khang ray nau Bph3 qua phan tich kiéu gen ghi nhan vai chi thi RM204 cho ty I¢ da
hinh cao va ghi nhan c6 12 dong mang gen khang rdy nau chiém 19,05% (Hinh
3.17).

“ P1 P2 1 2 3 4 5 6 74 8 9 10 11 12 i3 14 15 16 17 18 19 20 21 22
= 200bp

[ ¥) 1 P2 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
—

:———-——-——— —— N — — N — ——— —— —

Pl1L P2 45 46 47 48 49 50 51 52 53 54 S5 56 57 58 59 60 61 62 63

Hinh 3.17: Két qua dién di san pham PCR caa RM204 cac dong BC,F, cua td

hop OM6162*3/0OM6683 trén gel aragose 3%
P1: OM6162 P2: OM6683 1-63: Con lai thé hé BC,F, cua té hop OM6162*3/0M6683
M: thang chudn 50bp

- Chon lgc gen khang Bph13 véi primer RM545

Déi voi chi thi RM545 ghi nhan da hinh va tach cac gen cho cac dong lta
Véi 2 alen A, B, tuong ing voi kich thudc phan tir 1a 210bp, 220bp. Dua vao bang
hinh nhan thiy cac dong BC,F, cua 2 t6 hop thé hién sy da hinh rat tot thé hién
100%. Vi tri alen cao (B) P2 (bd) 13 OM6683 (220bp mang gen khang riy niu
Bph13) va alen thap (A) P1 (me) 1a OM6162 (210bp mang gen nhiém ray nau). Cac
dong c¢6 bang hinh twong (ng vai alen B (mang gen khang ray nau Bph13) c¢o kich
thudce 220bp 1a dong $6 8,9, 10, 11, 12, 61. Cac bang con lai ¢o6 kich thudc 210bp.
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Két qua ghi nhan cac dong BC,F, mang gen khang ray nau Bphl13 qua phan tich
kiéu gen ghi nhan véi chi thi RM545 cho ty 1& da hinh cao va ghi nhan c6 6 dong
mang gen khang rdy nau chiém 9,52%, 90,48% s6 dong khong mang gen khang ray
nau (Hinh 3.18).

Hinh 3.18: Két qua dién di san pham PCR cua RM545 cac dong BC,F, cia to hop

OM6162*3/OM6683 trén gel aragose 3%
P1: OM6162  P2: OM6683 1-63: Con lai thé hé BC,F, cua té hop OM6162*3/0M6683

M: thang chudn 100bp
- So sanh giira phwong phap phin tir véi phwong phap danh gia bang
Kiéu hinh
Qua danh gia cac chi thi phan tir ghi nhan su bién dong cua cac chi thi phan tir
tuy thudc vao su da hinh trén bd me va cac chi thi phan ttr. Két qua cho théy cac chi
thi khuéch dai tot cac gen khang va cac gen khang dugc ghi nhan duoc nhiéu tir
quan thé con lai qua danh gia dat 42,86%, 32,14% va 17,86% tuong tng voi cac chi
thi RM204, RMS545 va RM1103 trén quan thé BC,F, cua t6 hop
OM6162*3/0M6683 (Bang 3.17).
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Bang 3.17: So sanh kiéu gen va kiéu hinh trén 3 chi thi phan tir cta quan thé BC,F,
t6 hop OM6162*3/0M6683

Chi thi phan  S6 dong Khang Di hop tir Nhiém  Uédc doan
to khang (%)
Kiéu hinh 63 28 15 100
RM204 63 12 1 49 42,86
RM545 63 9 0 54 32,14
RM1103 63 5 20 38 17,86

Ung dung chi thi phan tr trong xac dinh gen khang trén quan thé con lai
BC,F, OM6162*3/0M6683 di xac dinh duoc 33 dong c6 mang gen khang ray nau
va 30 dong khong mang gen khang. Trong d6, 24 dong thé hién bang hinh alen
khang véi 1 chi thi phan tir (7 dong c6 alen dong hop khang, 17 dong c6 alen di hop
khang va nhiém); 4 dong thé hién bang hinh alen khéng véi 2 chi thi phén tir ( trong
d6 2 dong c6 alen dong hop khang (dong sb 3, 61), 2 dong c6 1 gen mang alen dong
hop khang va 1 gen mang kiéu alen di hop (dong s6 13 va 30); 5 dong thé hién bang
hinh alen khang vé&i 3 chi thi phan tir (trong d6 c¢6 4 dong mang alen dong hop
khang (dong s6 9, 10, 11, 12) va 1 dong c¢6 1 gen mang alen dong hop khang va 2
gen c6 kiéu alen di hop). Pic biét 1a cac dong thé hién alen khang déng hop cac gen
khong mang cac kiéu gen di hop nhu: c6 bang hinh khang véi 2 chi thi phan tir
(dong s6 3, 61), c6 bang hinh khang véi 3 chi thi phén tir (dong s6 9, 10, 11, 12)

Sau khi so sanh danh gia kiéu hinh va danh gia kiéu gen cho thay két qua
danh gi4 kiéu gen kha trung khép véi danh gia kiéu hinh, da sé cac dong mang gen
khang déu thé hién tinh khang & kiéu hinh va cac dong mang gen nhidém thé hién
Kiéu hinh nhiém. Phan ing cua cac dong mang alen di hop khong 6n dinh phan ting
tir nhidm vira dén khang (dong sé 17, 18, 25).
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Qua danh két qua phan tich kiéu hinh két hop véi phan tich kiéu gen, to hop
OM6162*3/0M6683 chon duoc 4 dong c6 kiéu hinh khang c6 3 gen khang dong
hop (BphZ, Bph3 va Bph13) 1a dong 9, 10, 11, 12 dé phat trién & thé hé tiép theo.

* Phat trién quan thé lai hoi giao BCsF, da thanh loc tinh khang rdy niu va
ghi nhan

Tuong ty nhu quan thé BC,F,, quan thé BCsF, sau khi danh gi4 kiéu hinh két
hop véi danh gia kiéu gen da chon duoc 3 dong c¢6 3 gen khang dong hop (Bph/,
Bph3 va Bph13) cho ty thu dé chon dong thuin & cac thé hé tiép theo.



105

? OM6162 x OM6683 &

? v d

Sang loc kiéu hinh va kiéu gen F; X OM6162
(30 céy)\l,

BCF; (90 cay)
1
Sang loc kiéu hinh va kiéu gen \i,

BC,F; x OM6162

(14 cay)l

BCzFl (85 céy)
1

Sang loc Kiéu hinh va kiéu gen !

BC,Fs <-- <--BC,F, <-- BC,F;xOM6162
(4 dong) (4 dong) (6 cay) \l/

BC;F,
(80 cay)
1

Sang loc kiéu hinh va kiéu gen \i’

BC;F,
(9 cay)
1

Sang loc kiéu hinh va kiéu gen \i,

Bugp reodu wdiybu oeyH

BC;F,
(3 dong)
1

Sang loc kiéu hinh va kiéu gen

€=

Dong trién vong <€

Hinh 3.19 : So dd lai tao va chon gidng khang ray niu cua té hop
OM6162/0M7364//0M6162
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3.3.2. Ung dung chi thi phin tir dé danh gia cic dong qui tu cac gen khang riy
niu trén t6 hop OM6162/0M7364

Sang loc PCR tai thé hé BC,F, cua t6 hop lai OM6162/0M7364, két qua c6 10
cdy mang 3 gen khang cta cdy bd (OM7364). Trong vu Poéng Xuan 2015-2016, 10
dong nay duoc trong danh gia tinh khang rdy niu trong nha ludi. Tién hanh danh

dau, thu mau 14, phan tich PCR dé chon tiép cac c4 thé mang gen khang.

Sau khi ly trich ADN, dinh lugng ADN tong sd, tién hanh chay PCR véi
nhitg cip mdi chuyén biét lién quan dén cac gen khang Bphl, bph4 va BphI3 lan
luot lién két véi cac chi thi RM 1103, RM217, RM545 trén cac NST 12, 4, 6.

Phén tich sy c6 mit cta cac gen khang ray nau trong céc con lai. Cac quan
thé con lai & thé hé F,, BC,F, BC,F,, BC,F, BCsF,, BC;F, dugc danh gia két hop
kiéu gen song song véi danh gia kiéu hinh. Chon cac dong con lai & thé hé F,
BC, BC, BC; co kiéu gen khang & trang thai di hop tir trén ca 3 chi thi dé tiép tuc
lai hoi giao ¢ thé hé tiép theo. Chon cac dong con lai & thé hé BC,F,, BC5F, ¢
gen khang & trang thai ddng hop tr & ca 3 gen khang va cho ty thu dé chon dong

thuan & thé hé tiép theo.

* Phat trién quan thé lai hoi giao BC,F, da thanh loc tinh khang ray ndu va

ghi nhan
Chon lgc gen khang Bph1 véi primer RM1103

Déi véi chi thi RM1103 ghi nhan da hinh va tach cac gen cho cac dong lua véi
2 alen A, B, tuong ung véi kich thudc phan tir 1a 100bp, 200bp. Dya vao bang hinh
nhan thiy cac dong BC,F, cta 2 té hop thé hién sy da hinh rat tét. Vi tri alen cao 1a
OM7364 (200bp mang gen khang riy nau) va alen thap 1a OM6162 (100bp mang
gen nhiém ray nau).

Két qua dién di cho san pham PCR véi chi thi RM1103 trén to hop
OM6162*3/0M7364 cho thay san pham da hinh thé hién 100% cac bang tach ra 2
alen khac nhau voi kich thuéc 100bp va 200bp. Vi alen A kich thugc 100bp (thé
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hién gen nhidm ray nau); alen B kich thuéc 200bp (thé hién gen khang ray nau).
Céc bang twong ¢tng véi dong sd 1, 3, 5, 23, 24 (mang gen khang ray nau Bph/) c6
kich thudc 200bp. C6 25 bang thé hién 2 alen (c6 cung 2 alen 100bp va 200bp)
(dong sb 4, 25-48). Cac biang con lai ¢ kich thuéc 100bp. Két qua ghi nhan céac
dong BC,F, mang gen khang ray nau Bph/ qua phan tich kiéu gen ghi nhan véi chi
thi RM1103 cho ty 18 da hinh cao va ghi nhan c6 5 dong mang gen khang ray nau
chiém 10%, 40% s6 dong khong mang gen khang ray nau, 50% s dong mang kiéu
gen di hop chang to cac dong nay van con phan ly can chon tiép (Hinh 3.20)

M PL P2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

200bp —p -— — ———

M P1 P2 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

—— - . — —— — — — — —— — — — — — —— —— —

M P1 P2 41 42 43 44 45 46 47 48 49 50

— e e G cemmt e cmm e omee w—
| — — — — —— — — — — — —

Hinh 3.20: Két qua dién di san pham PCR caa RM 1103 cac dong BC,F, cua to hop
OM6162*3/0OM7364 trén gel aragose 3%

P1: OM6162  P2: OM7364 1-50: Con lai thé hé BC,F, cuia té hop OM6162*3/OM7364
M: thang chudn 100bp

Chon lgc gen khang bph4 véi primer RM217

Két qua dién di cho san pham PCR véi chi thi RM217 trén t6 hop
OM6162*3/0M7364 cho thay cac dong mang gen khang ray nau bph4 1a dong s6 1,
3,4,5,27,28,29, 30. C6 6 bing thé hién 2 alen (c6 cung 2 alen 200bp va 218bp)
(dong sb 7-12). Cac bang con lai c6 kich thudc 200bp. Két qua ghi nhan cac dong
BC,F, mang gen khang rdy nau bph4 qua phan tich kiéu gen ghi nhan véi chi thi
RM217 cho ty I da hinh cao va ghi nhén c6 8 dong mang gen khang ry nau chiém
16% , 72% sb dong khong mang gen khang, 12% sé dong mang kiéu gen di hop
(Hinh 3.21).
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M P1 P2 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
—200bp 218bp
200bp —p ii—_———_======________
100bp —»

M P1 P2 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

P1 P2 41 42 43 44 45 46 47 48 49 50

Il <

Hinh 3.21: Két qua dién di san pham PCR caa RM217 cac dong BC,F, cua to
hop OM6162*3/0OM7364 trén gel aragose 3%

P1: OM6162  P2: OM7364 1-50: Con lai thé hé BC,F, cuia té hop OM6162*3/OM7364
M: thang chudn 100bp

Chon loc gen khang Bph13 véi primer RM545

Két qua Hinh 3.22 cho thiy cac dong mang gen khang ray nau Bph13 /a alen
B kich thudc 220bp, cac bing twong tng véi dong 6 3, 4, 5, 6, 7, 8,49 . C6 1 dong
(dong sb 9) khong c6 bang (khong cd san pham PCR). Cac bang con lai co kich
thudc 210bp. Két qua ghi nhan cac dong BC,F, mang gen khang rdy nau Bph/3 qua
phan tich kiéu gen ghi nhan vai chi thi RM545 cho ty ¢ da hinh cao va ghi nhan c6
7 dong mang gen khang ray nau chiém 14%

M P1 P2 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

310 p 220bp

Whp»— RSl B ESe S Sd A Sl sasni;ss
100bp —%
M rP1L P2 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
—-—
~
=l € P9 W B Y U FIY U YPTIY PV R ¥
M Pl1L P2 41 42 43 44 45 46 47 48 49 50
—

Hinh 3.22: Két qua dién di san pham PCR cia RM545 cac dong BC,F, cua td hop
OM6162%3/O0M7364 trén gel aragose 3%
P1: OM6162 P2: OM7364  1-50: Con lai thé h¢ BC,F, cuia té hop OM6162*3/0M7364
M: thang chuan 100bp
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So sanh giira phwong phap phén tir véi phwong phap danh gia bing kiéu
hinh

Qua dénh gia cac chi thi phan tr ghi nhan sy bién dong cua cac chi thi phan tir
tiy thudc vao sy da hinh trén bd me va céc chi thi phan tir. Trén quan thé BC,F, to
hop OM6162*3/OM7364 két qua dat 70%, 50% va 80% tuong tng véi cac chi thi
RM545, RM1103, RM217 (Bang 3.18).

Ung dung chi thi phan tir trong xac dinh gen khang trén quan thé con lai
BC,F, OM6162*3/0M7364 di xac dinh duoc 38 dong c6 mang gen khang ray niu
va 12 dong khong mang gen khang. Trong d6, 28 dong thé hién bang hinh alen
khang vai 1 chi thi phan tir (4 dong co alen dong hop khang, 24 dong c6 alen di hop
khang va nhiém); 7 dong thé hién bang hinh alen khang véi 2 chi thi phén tir ( trong
d6 1 dong co alen dong hop khang (dong s6 1), 6 dong c¢6 1 gen mang alen dong
hop khang va 1 gen mang kiéu alen di hop (dong s6 7, 8, 27, 28, 29, 30); 3 dong thé
hién bang hinh alen khang véi 3 chi thi phan tr (trong d6 c6 2 dong mang alen
ddng hop khang (dong s6 3 va 5) va 1 dong c6 2 gen mang alen d6ng hop khang va
1 gen c6 kiéu alen di hop (dong sb 4)). Pac biét 1a cac dong thé hién alen khang
ddng hop cac gen khong mang cac kiéu gen di hop nhu: c¢6 bang hinh khang véi 2
chi thi phan tir (dong sb 1), c6 bang hinh khang vai 3 chi thi phan tir (dong s6 3 va
5)

Sau khi so sanh danh gia kiéu hinh va danh gia kiéu gen cho thay két qua
danh gia kiéu gen kha trung khép véi danh gia kiéu hinh, da sé cac dong mang gen
khang déu thé hién tinh khang & kiéu hinh va cac dong mang gen nhidém thé hién
kiéu hinh nhidém. Phan ung cia cac dong mang alen di hop khong 6n dinh phan ung
tir nhidm vira dén khang (dong s6 6, 8, 23, 24)

Qua danh két qua phan tich kiéu hinh két hop véi phan tich kiéu gen, to hop
OM6162*3/0M7364 chon duoc 3 dong c6 kiéu hinh khang véi da gen khang (dong
c6 2 gen khang ddng hop (Bph! va bph4): dong sb 1; dong c6 3 gen khang dong
hop (BphZ, bph4 va Bph13): dong s6 3 va dong s6 5 dé 1am vat liéu lai tiép.
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Bang 3.18: So sanh kiéu gen va kiéu hinh trén 3 chi thi phan tir cua qur:in thé BC,F,
t6 hop OM6162*3/0M7364

Chi thi phan  S6 dong Khang Di hop tir Nhiém  Uédc doan
to khang (%)
Kiéu hinh 50 10 10 100
RM545 50 7 0 42 70
RM1103 50 5 25 20 50
RM217 50 8 6 36 80

* Phat trién quan thé lai hoi giao BC5F, da thanh loc tinh khang rdy niu va
ghi nhan
Tuong ty nhu quan thé BC,F,, quan thé BCsF, sau khi danh gi4 kiéu hinh két
hop véi danh gia kiéu gen da chon duoc 5 dong c6 3 gen khang dong hop (Bphl,
bph4 va Bph13) cho tu thu dé chon dong thuan & cac thé hé tiép theo
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? OM6162 x OM7364 &

? v d

Sang loc kiéu hinh va kiéu gen F; X OM6162
(30 céy)\l,

BCF; (90 cay)
1
Sang loc kiéu hinh va kiéu gen \i,

BC,F; x OM6162

(10 cay)l

BC,F; (86 cay)
1

Sang loc Kiéu hinh va kiéu gen !

BC,Fs <-- <--BC,;F, «-- BC,F;xOM6162
(2 dong) (2 dong) (9 cay) \l/

BC;F,
(56 cay)
1

Sang loc kiéu hinh va kiéu gen \i’

BC;F,
(9 cay)
1

Sang loc kiéu hinh va kiéu gen \i,

Bugp reodu wdiybu oeyH

BC;F,
(5 dong)
1

Sang loc kiéu hinh va kiéu gen

€=

Dong trién vong <€

Hinh 3.23 : So do lai tao va chon gidng khang ray niu cua té hop
OM6162/0M7364//0M6162
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3.3.3. Két qua ng dung chi thi phan tir trong chon tao quén thé lai hoi

giao mang gen khing ray nau.

Két qua lai tao quan thé hoi giao cua 2 to hgp OM6162/0M6683//OM6162 va
OM6162/0M7364//OM6162 duoc tom tat trong Bang 3.19. SO c4 thé mang gen
khang rdy duoc chon théng qua chi thi phan tir két hop véi danh gia kiéu hinh & cac
thé hé F,, BC,, BC, va BC; trén t6 hop OM6162/0M6683//OM6162 lan luot 1a
117, 14, 6 va 9; trén t6 hop OM6162/0M7364//OM6162 1an luot 1a 111, 10,9 va 9.
Bang 3.19: Tém tit qua trinh tao hat lai BC cua hai t6 hop lai

T hop lai Thé hé Téng sO S6 ca thé duge chon
cathé  thong qua sang loc kiéu

gen va kiéu hinh

OM6162/0M6683//0OM6162 Fi 180 117
BC,F, 90 14
BC,F, 85 6
BC;F, 80 9

OM6162/0M7364//0M6162 Fi 180 111
BC,F, 90 10
BC,F, 86 9
BC;F, 56 9

- Cac dong di dugc chon cua té hop OM6162/0M6683//0M6162:

+ Thé hé F;: Chon 30 c4 thé I-1; 1-2; 1-4; 1-6; 1-7; 1-8; 1-9; 1-10; 1-11; 1-13; I-
14; 1-18; 1-19; 1-20; 1-25; 1-28; 1-30; 1-32; 1-33; 1-35; 1-40; 1-41; 1-42; 1-45; 1-46; |-
47: 1-53; 1-54: 1-52; 1-56

+ Thé hé BC,F;: 14 c4 thé: 1-6-1; 1-7-1; 1-8-1; 1-9-2; 1-10-2; 1-11-1; 1-14-2; I-
19-1: 1-47-1; 1-53-3; 1-53-4; 1-54-1; 1-52-1; 1-56-2
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+ Thé h¢ BC,F,: 6 c4 thé: I-7-1-1; 1-8-1-1; 1-11-1-1; 1-17-1-2; 1-53-4-1; 1-54-
1-1

+ Thé hé BCsF;: 9 c4 thé: 1-7-1-1-1; 1-7-1-1-2; 1-7-1-1-3; 1-8-1-1-1; I-11-1-1-
1:1-17-1-2-1; 1-53-4-1-1; 1-54-1-1-1; 1-54-1-1-2

- Cac dong di dugce chon cua té hop OM6162/0OM7364//OM6162:

+ Thé hé F,: Chon 30 c4 thé 1I-1; 11-3; 11-4; 11-5; 11-8; 11-9; 11-10; 11-13; 11-14;
l-15; 1-16; 11-17; 11-18; 11-22; 1-23; 11-25; 11-26; 11-27; 11-28; 11-29; 11-30; 11-31;
11-33; 11-34; 11-35; 11-37; 11-38; 11-43; 11-44: 11-60

+ Thé hé BC,F;: 10 ca thé: 11-3-1; 11-5-1; 11-8-1; 11-15-1; 11-22-2; 11-25-2; 1I-
26-2: 11-28-1; 11-30-1; 11-44-3

+ Thé hé BC,F;: 9 ca thé: 11-3-1-1; 11-5-1-1; 11-8-1-2; 11-15-1-3; 11-25-2-1; 1I-
26-2-1; 11-28-1-1; 11-30-1-1; 11-44-3-2

+ Thé hé BC5F;: 9 ca thé: 11-3-1-1-1; 11-5-1-1-2; 11-8-1-2-3; 11-15-1-3-1; 11-25-
2-1-3; 11-26-2-1-2; 11-28-1-1-3; 11-30-1-1-2; 11-44-3-2-1

3.4. Quan sat va so sanh ciac dong khang ray niu ngoai dong
3.4.1. Chon dong lia khing riy niu ngoai dong

Céc c4 thé cua quan thé BC,F,, BC,F5, BC,F4, BC5F,, BC5F;duoc trong trén

rudng thi nghiém dé chon dong thuan khang ray nau.

Chon loc cac ca thé mang gen khang riy nau va c6 dic tinh nong hoc tét bao
gom céc chi tiéu theo tiéu chuan danh gia cua IRRI (2013): d6 clng ciy, dang hinh,
thoi gian sinh trudng, tinh khang cac loai sdu bénh chinh, quan trong nhét 13 ning
suat thuc té cia cac dong trién vong. Két qua chon dong lua khang rdy ndu ngoai
dong cua hai t6 hop OM6162/0M6683/0M6162 va OM6162/0M7364//0M6162
qua cac thé hé duoc ghi nhan ¢ Bang 3.20 va 3.21. Vu Hé Thu 2017 d3 chon duoc

14 dong lha khang riy nau trién vong cho ving DPBSCL. Céc dong trién vong & thé



114

hé BC,Fs va BC;F, s& duoc khao nghiém danh gia cac dic diém nong hoc ¢ vu
Pong Xuan 2017 — 2018.

Bang 3.20: Két qua chon dong lua khiang rdy nau ngoai dong cua to hop
OM6162/0M6683//OM6162

Vu Thé h¢ Dongtrong Dongchon Ca thé chon

Hé Thu 2016 BC,F, 63 4 30

Pong xuan 2016-2017  BC,F; 30 17 25
BCsF, 45 3 20

Heé thu 2017 BC,F, 25 10 4 (dong trién vong)
BCsF; 20 7 3 (dong trién vong)

Bang 3.21: Két qua chon dong lua khing rdy ndu ngoai dong cua to hop
OM6162/0M7364//0M6162

Vu Thé hé Dongtrong Dongchon Ca thé chon
Hé Thu 2016 BC,F, 50 2 20
Péng xuin 2016-2017  BC,F; 20 12 20
BCsF, 45 5 33
Hé thu 2017 BC,F, 20 5 2 (dong trién vong)

BCsF; 33 12 5 (dong trién vong)
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Hinh 3.24: Thi nghiém chon dong lta khang ray nau ngoai dong, vu Pong xuan
2016 - 2017

3.4.2. Két qua danh gia mét so diic diém néng sinh hoc ciia cac dong trién

vong
3.4.2.1. Két qua danh gia tinh khang riy niu ciia 14 dong lia trién vong
* Trong nha lwéi vu Hé Thu 2017 va BDong Xuan 2018

Két qua danh gia tinh khang ray nau cua 14 dong lia trién vong Péanh gia tinh
khang rdy niu trong diéu kién nhén tao cac dong trién vong véi 4 quan thé ray nau
dugc thu thap tai: Can Tho, Pong Thap, Tién Giang, Hau Giang. Céac gidng dbi
chtng 1a TN1 chuan nhiém) va gidng Ptb33 (giéng chuin khang), cac dong bd me
OM6162, OM6683, OM7364. Két qua duoc ghi nhan Bang 3.22 va Bang 3.23 . Cac
dong trién vong déu cho phan tng khang véi 4 quan thé ray nau cip hai tir 1-3.
Ngoai trir dong s6 G5-BCF, cua té hgp OM6162/0M7364//0M6162 c6 phan tng

hoi nhidm véi quan thé ray nau Pong Thép.
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Bang 3.22: Két qua danh gia tinh khang ray nau cta cac dong laa trién vong trén to
hop lai OM6162/0M6683//0OM6162 vy Heé Thu 2017 va Bong Xuan 2018

TT Dong/gion Cap hai trén cac quan thé ray niu
g/giong

Can Tho Pong Thap  Tién Giang  Hau Giang
HT bX HT bX HT bX HT bX
2017 2018 2017 2018 2017 2018 2017 2018

1 GI1-BCyFs-7-1-1-5-10 1 1 3 3 3 3 1 1
2 G2-BC,F5-8-1-1-9-5 3 3 3 3 3 3 3 3
3 G3-BC,Fs-11-1-1-8-7 3 3 3 3 3 3 3 3
4  G4-BCyFs-54-1-1-5-2 3 3 3 3 3 3 3 3
5  G5-BC;F4-8-1-1-1-5 3 3 3 3 3 3 3 3
6  G6-BC3Fy-53-4-1-1-1 3 3 3 3 3 3 3 3
7 G7-BCijF4;-54-1-1-1-2 3 3 3 3 3 3 3 3
8  OM6162 7 7 7 7 7 7 5 5
9  OM6683 3 3 3 3 3 3 3 3
10 TN1 9 9 9 9 9 9 9 9
11 Pth33 3 3 3 3 3 3 1 1
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Bang 3.23: Két qua danh gia tinh khang ray nau cta cac dong laa trién vong trén to

hop lai OM6162/0M7364//OM6162 vu He Thu 2017 va Bong Xuan 2017- 2018

TT Dong/giong

Cap hai trén cac quan thé ray niu

Can Tho Pong Thap  Tién Giang  Hau Giang

HT bX HT bX HT bX HT bX

2017 2018 2017 2018 2017 2018 2017 2018
1 G1-BC,F5-3-1-1-6-9 3 3 3 3 3 3 1 1
2 G2-BC,F5-5-1-1-4-8 3 3 3 3 3 3 3 3
3 G3-BC;3F4-3-1-1-1-4 3 3 3 3 3 3 1 1
4 G4-BC;sF4-5-1-1-2-5 3 3 3 3 3 3 3 1
5 G5-BC;3F4-25-2-1-3-7 3 3 5 5 3 3 3 3
6 G6-BC5F4-30-1-1-2-6 1 1 3 3 3 3 1 1
7 G7-BC;sF4-44-3-2-1-7 3 3 3 3 3 3 1 1
8 OM6162 7 7 7 7 7 7 5 5
9 OM7364 3 3 3 5 3 3 3 3
10 TN1 9 9 9 9 9 9 9 9
11 Pth33 3 3 3 3 3 3 1 1

* Ngoai dong ruong vu Pong Xuan 2017 — 2018

Trong vu Pong Xuan 2017-2018, sau hai xuat hién sém véi ap luc cao nhu bo

tri, rdy nau, su cudn l4; bénh hai xuit hién véi ap luc thip. Cap giy hai do sau

bénh xuat hién trong vu Pong Xuan 2017-2018 dugc ghi nhan cu thé qua bang 3.22
va Bang 3.23. Trén t6 hop OM6162/0M6683//OM6162, cap gy hai do ray nau va

bo tri trén 7 dong déu ¢ cap 1; co 6 dong co cip gay hai do sau cudn 14 1a cdp 3 va 1

dong co cap gay hai 1a cap 5; tt ca cac dong déu co cip gay hai do sau nin 1a cap 3;

6 dong co6 cap hai do dao 6n1a 1 va 1 dong co cap hai 1a 3 (Bang 3.24).
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Bang 3.24: Tinh chéng chiu cia cac dong lta trién vong cua t6 hop lai
OM6162/0M6683//0OM6162 véi mot sé sau bénh hai trén dong ruong, vu Dong
Xuan 2017-2018

TT Dong/giong Ray niu Botri Saucudnlid Siu nin Pao 6n
(cAp 0-9) (Cap1-9) (Cap0-9) (Cip0-9) (CipO0-9)
1 G1-BC,Fs-7-1-1-5-10 1 1 3 3 3
2 G2-BC,Fs-8-1-1-9-5 1 1 3 3 1
3  G3-BC,Fs-11-1-1-8-7 1 1 3 3 1
4  G4-BC,Fs-54-1-1-5-2 1 1 3 3 1
5  G5-BC3F4-8-1-1-1-5 1 1 5 3 1
6  G6-BCsF4-53-4-1-1-1 1 1 3 3 1
7  G7-BC3F4-54-1-1-1-2 1 1 3 3 1
8 OM6162 5 3 5 3 3
9 OM6683 1 1 3 3 1

Trén t6 hop OM6162/0M7364//0M6162, cap gay hai do ray niu va bo tri trén
7 dong da s6 ¢ cdp 1 ; co 6 dong co cip gay hai do sdu cudn 14 12 cdp 3 va 1 dong co
cap gdy hai 1a cip 5; tat ca cac dong déu c6 cap gay hai do sau nin 1a cap 3; 6 dong

c¢6 cap hai do dao 6n 1a 1 va 1 dong c6 cap hai 1a 3 (Bang 3.25).
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Bang 3.25: Tinh chéng chiu cia cac dong lta trién vong cua to6 hop lai
OM6162/0M7364//OM6162 véi mot sé sau bénh hai trén dong rudng, vu Dong
Xuan 2017-2018

TT Dong/giong Ray niu Botri SAucuénla Séu niin Pao 6n
(cAp 0-9) (Cap1-9) (Cip0-9) (Cip0-9) (Cap0-9)
1  G1-BC,Fs-3-1-1-6-9 1 1 3 3 1
2 G2-BC,Fs-5-1-1-4-8 1 1 3 3 1
3  G3-BCsF4-3-1-1-1-4 1 1 3 3 1
4  G4-BC;F4-5-1-1-2-5 1 1 3 3 1
5  G5-BCsF4-25-2-1-3-7 3 1 5 3 3
6  G6-BC5F4-30-1-1-2-6 1 1 3 3 1
7  G7-BCsF4-44-3-2-1-7 1 1 3 3 1
8 OMG6162 5 3 5 3 3
9 OM7364 1 1 3 3 1

3.4.2.2. Két qua danh gia mot s6 dic diém sinh trwéng, thanh phin ning

suit va ning suat cia cac dong lia trién vong

Két qua phan tich cac tinh trang nong hoc, thanh phan ning suat va ning sut
cta cac dong lta trién vong duoc ghi nhan trong cac bang bén dudi. Két qua trén to
hop OM6162/0M6683//OM6162, cho thay cac dong lia trién vong cé thoi gian
sinh trudong dao dong tir 95 dén 102 ngay. Cac dong co6 chiéu cao cdy thap tir 93,7-
110,3 cm. Cac dong co s6 choi/bui dao dong nhe tir 8,3-10,7 chdi. Do cing cdy cua
cac dong tir cang vira dén cang. Tt ca cac dong déu co dang hinh gon. Tat ca cac
dong con lai déu c6 ning suit cao hon va khac biét c6 y nghia so véi gidng
OM6162, do gibng OM6162 bi nhiém ray nén niang suat thap. C6 5 dong c6 ning
suit cao va khac biét c¢6 ¥ nghia so véi ddi ching bd va me: 4, 2, 5, 1 va 3; trong d6

cao nhat 1a dong s6 4 (7,7 tin/ha) (Bang 3.26 va 3.27).
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Bang 3.26: Mot s6 dic diém sinh truong caa cac dong trién vong cua to hop lai
OM6162/0M6683//0M6162, vu Bong Xuan 2017 - 2018

TT Dong/gidng TGST Cao cay Do cirng cdy Dang cay
(ngay) (cm)
1 G1-BC,F5-7-1-1-5-10 102 110,3a 1 1
2 G2-BC,F5-8-1-1-9-5 98 101,7cd 3 1
3 G3-BC,Fs-11-1-1-8-7 95 106,7ab 3 1
4 G4-BC,Fs-54-1-1-5-2 98 98,3de 1 1
5 G5-BCsF4-8-1-1-1-5 100 93,7f 1 1
6 G6-BC5F4-53-4-1-1-1 102 103,3bc 1 1
7 G7-BC;F4-54-1-1-1-2 100 96,7ef 3 1
8 OM6162 102 101,7cd 3 2
9 OM©6683 100 99,0cde 1 1
CV % 2,5

Ghi chii: Trong ciing mét cét cdac sé ¢6 cing mét chiz cdi theo sau khdc biét khong y nghia thong ké

theo phép thi Duncan ¢ muc 5%.
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Bang 3.27: Pic tinh ndéng hoc, ning suat va thanh phan ning suat cic dong trién

vong cua td hop lai OM6162/0M6683//0OM6162 vu Dong Xuan 2017 - 2018

TT Dong/gidng S6 Dai S6 hat Tylé P1000  Ning

choi/ bong chic/bong 1ép (%) hat (g) suit

bui (cm) (tan/ha)
1 G1-BC,F5-7-1-1-5-10  8,3bc ~ 22,5b 114,0bc  20,9bcd 26,9ab 7,0b
2 G2-BC,Fs-8-1-1-9-5 9,7ab  22,3b 124,3ab 179cd 27,3ab 7,4ab
3  G3-BCyFs-11-1-1-8-7  9,7ab  22,7b 110,0c 22,6bcd  27,1ab 6,8b
4  G4-BC,Fs-54-1-1-5-2 10,7a  23,3ab 134,7a 15,7d 27,8a 7,7a
5 G5-BC;F,-8-1-1-1-5 10,7a  24,2ab 127,7a 17,8cd 27,2ab 7,3ab
6  G6-BC;F4-53-4-1-1-1  9,0bc  22,2b 108,3c 24,8ab  26,3b 6,2¢c
7  G7-BC;3F4-54-1-1-1-2 8,0c 23,2b 105,3c 27,2ab  26,3b 6,0c
8  OM6162 6,0d  23,7ab 92,7d 30,5a  26,3b 52d
9 OM6683 9,3abc 25,3a 104,7¢ 26,2ab  27,1lab 6,2C
CV% 9,3 4,7 5,9 16,3 2,00 4.8

Ghi chs: Trong ciing mét cét cdc sé ¢6 cing mét chir cdi theo sau khdc biét khang y nghia thong ké
theo phép thiz Duncan ¢ mic 5%.

Két qua Bang 3.28 va 2.29 cho thiy cac dong laa trién vong cua to hop lai
OM6162/0M7364//OM6162, cb thoi gian sinh truéng dao dong tir 93 dén 102
ngay. Cac dong c6 chiéu cao cy thap tir 95,7-106,7 cm. Cac dong c6 sb chdi/bui
dao dong nhe tir 8,3-10,3 chdi. Do cing ciy cua cac dong tir cang vira dén cang,
dang ciy tir trung binh dén gon. T4t ca cac dong con lai déu cé nang suat cao hon
va khac biét c6 ¥ nghia so v6i gibng OM6162, do gibng OM6162 bi nhiém ray nén
ning suat thap. Co6 3 dong co ning suit cao va khic biét c6 y nghia so véi doi

chung bb va me: 1, 2 va 7; trong d6 cao nhat 1a dong s6 1 (7,9 tin/ha).
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Bang 3.28: Mot s6 dic diém sinh trudng caa cac dong trién vong cua to hop lai
OM6162/0M7364//0M6162, vu Bong Xuan 2017 - 2018

TT Dong/gidng TGST Cao cay Po cirng cdy  Dang cay
(ngay) (cm)
1 G1-BC,Fs-3-1-1-6-9 95 100,3bc 1 1
2 G2-BC,Fs-5-1-1-4-8 98 99,7bc 3 1
3 G3-BCsF4-3-1-1-1-4 102 99,3bc 1 1
4 G4-BC;F4-5-1-1-2-5 102 102,7 1 1
5 G5-BCsF4-25-2-1-3-7 93 100,0bc 1 2
6 G6-BC;5F4-30-1-1-2-6 102 104,3ab 1 2
7 G7-BCsF4-44-3-2-1-7 102 106,7a 1 1
8 OM6162 102 101,7b 3 2
9 OM7364 95 95,7c 1 1
CV% 2,60

Ghi chii: Trong ciing mét cét cdac sé ¢6 cing mét chiz cdi theo sau khdc biét khong y nghia thong ké

theo phép thi Duncan ¢ muc 5%.
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Bang 3.29: Pic tinh ndéng hoc, ning suat va thanh phan ning suat cic dong trién

vong cua td hop lai OM6162/0M7364//0OM6162 vu Dong Xuan 2018

TT Tén dong S6 Dai S6 hat Tylé P1000  Ning

choi/bui  béng  chic/bong 1ép hat (g) suit

(cm) (tin/ha)
1 G1-BC,Fs-3-1-1-6-9 10,3a 24,3a 141,0a 15,4e 27,9a 7,9a
2 G2-BC,Fs-5-1-1-4-8 9,7a 22,3c 131,7ab 18,3de 27,6ab  7,5ab
3 G3-BC;F,-3-1-1-1-4 8,7a 23,8ab 113,7de 24,9abc 26,9abc  6,1ef
4  G4-BC;iF4-5-1-1-2-5 8,3a 23,0bc 105,0e 26,1ab 26,9abc  5,7¢f
5 G5-BC;F,-25-2-1-3-7 9,0a 23,8ab 118,3cd 22,3bcd 26,7abc  6,8cd
6  G6-BCsF4-30-1-1-2-6 9,0a 22,8hbc 119,3cd  19,8cde 26,6bc  6,9cd
7 G7-BC;F,-44-3-2-1-7 10,0a 23,7ab 127,33bc 16,0e  27,5abc  7,3bc
8§  OM6162 6,0b 23,7ab 92,7f 30,52  26,3c 5,29
9 OM7364 9,3a 22,7bc 111,0 24,1bc 27,3abc  6,5de
CV% 11,6 2,8 4,7 14,1 2,3 4,6

Ghi chs: Trong ciing mét cét cdc sé ¢6 cing mét chir cdi theo sau khdc biét khang y nghia thong ké
theo phép thiz Duncan ¢ mic 5%.

Két qua khao nghiém cic dong trién  wvong, to  hop
OM6162/0M6683//OM6162 c6 5 dong khang ray niu va cho ning suit cao (G1-
BC,Fs-7-1-1-5-10, G2-BC,Fs-8-1-1-9-5, G3-BC,F;-11-1-1-8-7, G4-BC,F;-54-1-1-
5-2, G5-BC;F,-8-1-1-1-5); t6 hop OM6162/OM7364//0M6162 ¢6 3 dong khang
riy ndu va cho niang suit cao (G1-BC,F;-3-1-1-6-9, G2-BC,Fs-5-1-1-4-8, G7-
BC;F4-44-3-2-1-7).
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Hinh 3.25a: Khao nghiém céc dong lua trién vong tai Vién laa DPBSCL vu Dong
Xuan 2017-2018
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Hinh 3.25b: Khao nghiém cac dong laa trién vong tai Vién lta PBSCLvu Dong
Xuan 2017-2018
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KET LUAN VA PE NGHI
1. Két luan

- banh gia bo chi thi khang vai réy nau tal 4 tinh PBSCL, xac dinh dugc cac
giong mang da gen khang O. officinalis, O. rufipogon, Ptb33, Rathu Heennati va
Sinna sivapu co phd khang rong (khang 100%) vai 4 quan thé ray nau dai dién ¢
PBSCL. Poc tinh ctia 4 quan thé ray nau khong khac biét. Poc tinh cua riy nau da
gia tang.

- Panh gia kiéu hinh 115 dong/gidng ltia cao san véi 4 quan thé ray nau xac
dinh duoc 17 gidng khang hoan toan véi 4 quan thé ray nau: OM5954, OM6830,
TLR594, OM6075, OM6683, TLR493, TLR1.030, TLR201, OM7262, TLR606,
OM10040, OM6610, OM7268, OM7364, OM10041, TLR601, OM3673.

- Panh gia kiéu hinh 119 accessions laa mua véi 4 quan thé ray nau xac dinh
duoc 1 gidng Chét cut (Acc.20) khang hoan toan véi 4 quan thé ray nau, 4 giéng
khang voi 3 quan thé ray nau: Chom bok khmum (Acc.7), Nang tdy dum (Acc.3),
Nang trich tring (Acc.53), Hai Bong (Acc.100) va 8 giéng khang véi 2 quan thé ray

nau.

- Phén tich kiéu gen di chon duoc 4 gidng khang da gen OM6683 (Bphi,
Bph3 va Bph13), OM7364 (Bphl, bph4 va Bphl13), Chom bok Khmum (Bph3 va
Bph17) va Tau huong (Bphl, Bph3 va Bph13) lam vat liéu cho va giong nhiém
OMG6162 lam vat liéu nhan gen.

- Tao 4 t6 hop lai, trong d6 dé tai tap trung phat trién 2 quan thé hoi giao mang
gen khang rdy ndu OM6162/OM6683 va OM6162/OM7364, hai to hop OM6162/
Chom bok khmum va OM6162/ Tau huong 14 vat liéu khoi dau cho cac nghién ctu

sau nay.

- Panh gia kiéu hinh két hop v6i ing dung chi thi phan tir di chon duoc 14
dong 1aa trién vong. T6 hop OM6162/0M6683//OM6162 chon duoc 7 dong mang
3 alen khang dong hop (Bphl, Bph3 va Bph13): G1-BC,Fs-7-1-1-5-10, G2-BC,Fs-
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8-1-1-9-5, G3-BC,Fs-11-1-1-8-7, G4-BC,Fs-54-1-1-5-2, G5-BC;F,-8-1-1-1-5, G6-
BC;F4-53-4-1-1-1, G7-BC;F4-54-1-1-1-2. TS hop OM6162/0M7364//0M6162
chon dugc 7 dong mang 3 alen khang d6ng hop (Bph1, bph4 va Bph13): G1-BC,Fs-
3-1-1-6-9, G2-BC,Fs-5-1-1-4-8, G3-BC;F4-3-1-1-1-4, G4-BC;F4-5-1-1-2-5, G5-
BC;F4-25-2-1-3-7, G6-BC;F,-30-1-1-2-6, G7-BC5F4-44-3-2-1-7.

- Ké qua khao nghiém ciac dong trién wvong, t6 hop
OM6162/0M6683//OM6162 c6 5 dong khang ray nau va cho ning suat cao (G1-
BC,Fs-7-1-1-5-10, G2-BC,Fs -8-1-1-9-5, G3-BC,F;-11-1-1-8-7, G4-BC,F;-54-1-1-
5-2, G5-BC;F4-8-1-1-1-5); t6 hop OM6162/OM7364//0M6162 ¢6 3 dong khang
riy niu va cho ning suat cao (G1-BC,Fs-3-1-1-6-9, G2-BC,Fs-5-1-1-4-8, G7-
BC;F,-44-3-2-1-7).

2. Pé nghi

- Tiép tyc phat trién quan thé lai cua 2 t6 hop OM6162/ Chom bok khmum va
OM6162/ Tau huong

- Tiép tuc khao nghiém cac dong laa trién vong dé co thé dwa vao san xuat mo

rong.

- Tiép tuc lai kiém tra cac dong khang vai bd me.
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Hinh anh thi nghiém

Hinh 1: C4c quan thé lai trong nha ludi



Hinh 2: Danh gi tinh khang rdy nau ciia cac quan thé con lai

(phuong phap hop ma)
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Hinh 3: Panh gia tinh khang ray nau ciia cac dong trién vong
(1-14 1a dong trién vong, 15: OM6162, 16: OM6683, 17 : OM7364)
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QUAN THE CON LAI

To Hop 1

BC3Fy: OM6162*4/ OM6683

Hinh 4: Céc quan thé con lai song sot sau khi danh gia tinh khang duoc trong

thanh loc ty nhién trong bé tai nha ludi
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Hinh 5: Thi nghiém chon dong lia khang rdy nau ngoai dong



Hinh 6: Khao nghiém ngoai déng cac dong lua trién vong tai Vién lta DPBSCL vu
Dong Xuan 2017-2018



PHU LUC 2

Bang 2.1: Vi tri ctia cac gen khang ray nau trén bang do phén tir cia cay laa

Gen NST® Donnor Markers Khang v6i  Téc gia
biotype
Bphl 12 Mudgo G148 (RFLP) Biotype 1  (Hirabayashi
va ctv., 1998;
Sun va ctv.,
2007)
12 Mudgo em5814N (AFLP) Biotypel  (Sharmava
ctv., 2004)
12 Samgangbyeo BpE18-3 (STS) Biotype1  (Kim va Sohn,
2005)
12 IR28 XNbp248, Biotype 1  (Hirabayashi
XNbp336 (RLFP) va Ctv., 1998)
12 Norin PL3 AFLP em5814N  Biotypel (Sharmava
ctv., 2002)
12 Gayabyeo OPD-7 RD7 Biotype1  (Jeon va ctv.,
(RAPD), RG869, 1999)
RG457 (RFLP),
RM247 (SSR)
Qbpl 3L B5 R1925, R2443 Biotype1  (Huang va
(O.officinalis) (RFLP) &2 ctv., 2001)
Qbpl(Bph14t) 3 B5 R1925, G1318 - (Ren va ctv.,
(O.officinalis) (RFLP) 2004)
bph2 12 Norin PL4 G2140 (RFLP) Biotype1  (Murata va
(dong con lai &2 ctv., 1998)
nhap gen
bph2 tur
IR1154-243
12 ASD7 (Acc. RM463, RM7102 Biotypel (Sunva ctv.,
6303) (SSR) &2 2007)
12 Norin PL4 KAM4 (STS) - (Murai va ctv.,
(dong con lai 2001; Sharma
nhap gen va ctv., 2002)
bph2 tur
IR1154-243
Qbph2 2L Col5T RM6843, Hon hop (Sun va ctv.,
RM3355 (SSR) cua biotype 2006)
1&2
4S B5 C820, R288 Biotype1  (Huang va
(O.officinalis) (RFLP) &2 ctv., 2001)
2L O. eichingeri  RFLP, SSR - (Liu va ctv.,



Gen NST® Donnor Markers Khang v6i  Téc gia
biotype
(Acc. 2001)
105159)
2 Yagyaw 5529-1358 (SSR) - (Liu va ctv.,
2009)
Bph3 6S Pth33 RM588, RM589  Biotype 1,  (Jairin va ctv.,
2,3&4 2007a)
6S Rathu (Jairin va ctv.,
Heenati 2007Db)
Qbph3 3 Rathu RM313, RM7 - Sun va ctv.,
Heenati (Acc. (SSR) 2005)
11730)
bph4 6S Babawee RM190 (SSR), - (Kawaguchi
(Acc.8978)  C76A (RFLP) va ctv., 2001)
6S Babawee C891, C531 - (Murata va
(RFLP) Ctv.,1998;
Nagato va
Yoshimura
1998)
Qbph4(Bphl7) 4 Rathu RM8213, - (Sun va ctv.,
Heenati (Acc. RM5953 (SSR) 2005)
11730)
4S Yagyaw RM401, RM335 - (Liu va ctv.,
(SSR) 2009; Yang
va ctv., 2004)
bph5 ARC 10550 - Biotype Khush va ctv.,
(Acc. 12507) cua 1985; Kabir va
Bangladesh Khush, 1988)
Bph6 11 IR54741-3- OPA164;3(RAPD) Biotype (Jena va ctv.,
21-22 cia An Do 2002)
Bph6 4L Swanalata RM16994, (Qiu va ctv.,
RM119 2010)
Qbph6 6S  Col.5T RM510, RM314  Honhop  (Sun va ctv.,
(SSR) cua biotype 2006)
1 &2
bph7 T12 (Acc. - - (Kabir va
59689) Khush, 1988)
Qbph7 7 Yagyaw RM542, RM500 - (Liu va ctv.,
(SSR) 2009)
bph8(t) Col. 5T - Biotype 1, (Nemoto va
2&3 ctv., 1989)
bph8(t) Chinsaba - Biotype 1, (Nemoto va



Gen NST® Donnor Markers Khang v6i  Téc gia
biotype
(Acc. 33016) 2&3 ctv., 1989)
Bph9 12 Karahamana RMA463, RM5341 Biotypel (Suva ctv.,
(SSR) 2006)
12L  Pokkali OPR0O4 (RFLP), - (Murata va
S2545 (RAPD) ctv., 2001)
Qbph9 9L Yagyaw RM3533, RM242 - (Liu va ctv.,
(SSR) 2009)
Bph10 12L  IR65482-4- RG457 (RFLP) Biotype 1,  (Ishii va ctv.,
136-2-2 2 &3 1994)
(O.
australiensis
Acc. 100882)
12L  IR54742 RG457L-B (Lang va Buu,
2003)
bphl11(t) 3L IR742-23-19- G1318(RFLP) - (Hirabayashi
12-3-54 va Ogawa,
(O. 1995
officinalis)
Bph12(t) 4S B14 (O. RM261 (SSR) Biotype (Yang va ctv.,
latifolia) cua Nhat 2002)
Ban
4S GSK185-2 G271, R93 - (Hirabayashi
(O. (RFLP) va ctv., 1998)
officinalis)
4 O. latifolia RFLP - (He, 2007)
bph12(t) 4 O. officinalis  RFLP - (Hirabayashi
va ctv., 1998)
Bph13(t) 2L O. eichingeri RM250, RM240 - (Liu va ctv.,
(Acc. (SSR) 2001)
105159)
Bph13 (t) 3S IR54745-2-  AJ09b,3 Biotype 4  (Renganayaki
21-12-17-6 (RAPD), AJ09c va ctv., 2002)
(O. (STS)
officinalis)
Bph14(Qbphl) 3L B5 (O. R1925, G1318 - (Yang va ctv.,
officinalis) (RFLP) 2004)
Bph15(Qbph2) 4S B5 (O. C820, S11182 Biotype tr  (Yang va ctv.,
officinalis) (RFLP) Trung 2004)
Quéc
Bph16(t) 12  M1635-7 (0. RM6732, R10289 (Hirabayashi
minuta) va ctv., 2004)



Gen NST® Donnor Markers Khang v6i  Téc gia
biotype
Qbph2(Bph15t) 4 B5 (O. C820, R288 - (Ren va ctv.,
officinalis) (RFLP) 2004)
Bph17(t) 4S Rathu RM8213, - (Sun va ctv.,
Heenati RM5953 (SSR) 2005)
Bph18(t) 12L  IR65482-7- RM463, S15552, Biotype (Jena va ctv.,
216-1-2 (0.  7312.T4A (STS) cua Han 2006)
australiensis Quéc
Acc. 100882)
bph19(t) 3S AS20-1 RM6308, - (Chen va ctv.,
RM3134 (SSR) 2006)
Bph20(t) 4 IR71033-121- MS10, RM5953  Biotype (Rahman va
15 (O. minuta cua Han ctv., 2009)
Acc.101141) Quéc
Bph21(t) 12 IR71033-121- RM3726, Biotype (Rahman va
15 (O. minuta RM5479 cua Han ctv., 2009)
Acc.101141) Quéc
Bph22(t) 6S IR71033-62- RM19429 ( Sai Harini va
24 (O. ctv., 2010)
minuta)
Bph® 12 IR64 RG463, RG901, - (Huang va
CDO 344 (RFLP) ctv., 1997)
Bph23(t) IR71033-121- (Ram va ctv.,
15 (O. 2010)
minuta)
Bph24(t) IR73678-6-9- (Deen va ctv.,
B (O. minuta) 2010)
Bph25 6S ADR52 - (Myint va ctv.,
2012)
Bph26/bph2 12LL  ADRS52 - (Tamura va
ctv., 2014)
Bph27 4L GX2183,0. Q52,Q20 - (Huang va
Rufipogon ctv., 2013)
Bph27(t) 4L Balamawee - (He va
ctv., 2013)
Bph28(t) 11 DV85 Indel 55 - (Wu va ctv.,
2014)
Bph29 6S RBPH54, O. - (Wang va ctv.,
rufipogon 2015)
Bph30 10S RBPH54, O. - (Wang va ctv.,
rufipogon 2015)
Bph31 CR2711-76  PA26 va (Prahalada va


https://thericejournal.springeropen.com/articles/10.1186/s12284-016-0099-0#CR28
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Gen NST® Donnor Markers Khang v6i  Téc gia
biotype

RM2334 ctv., 2017)

Bph32 6S Ptb33 RM19291 va RM (Ren va ctv.,
8072 2016)

Bph33 RP2068-18- (Naik va ctv.,

3-5 2018)

Bph34 4L Oryzanivara RM16994 va (Kumar va

RM17007 ctv., 2018)

®L: vai dai cia NST, S: vai ngan caa NST

® Gen chua dat tén

Bang 2.2: Danh sach b giéng chi thi ray nau (15 giéng) sir dung trong dé tai

STT Tén giong Nguon goc Gen Khang Tac gia
(Accession) khang véi
biotype
1 Mudgo (Ac.6663)  An Do Bphl, Biotype (Athwal va ctv.,
WbphM1, 1va3  1971), (Sidhu va
WbphM2 ctv., 2005)

2 ASD7 (Ac.6303) An Do bph2, GIh2 Biotype (Athwal va ctv,,

lva2 1971), (Sun va

ctv., 2006)
3 Rathu Heenati SriLanka  Bph3, Biotype (Lakshminarayana
Bphl7, 1, 2, 3 va Khush, 1977),
Zlhl va 4 (Jairin  va ctv.,
2007b), (Sun va
ctv., 2005)
(Angeles va ctv.,

1986)

4 Babawee SriLanka  bph4 Biotype Lakshminarayana
I, 2, 3 va Khush, 1977),
va 4 (Jairin  va ctv,,

2007Db),
(Kawaguchi va
ctv., 2001)
5 ARC10550 An Do bph5 Biotype (Khush wva ctv.,
(Ac.12507) 4 1985)
6 Swarnalata Bangladesh Bph6 Biotype (Kabir va Khush,
(Ac.33964) 4 1988), (Qiu va

ctv., 2010)



STT Tén gibng Nguon goc Gen Khang Tac gia
(Accession) Khang véi
biotype
7 T12 (Ac.56989) An Do bph7 Biotype (Kabir va Khush,
4 1988), (Qiu va
ctv., 2014)
8 Chinsaba Myanmar  bph8 Biotype (Nemoto va ctv.,
(Ac.33016) 1,2va3 1989)
9 Pokkali SriLanka  Bph9 Biotype (Nemoto va ctv.,
1,2va3 1989)
10 IR54742 IRRI Bph10 - (Nguyén Thi
Lang va Bui Chi
Btru 2002)
11 Sinna Sivappu SriLanka 2 gen Biotype (Sidhu va Khush,
khang ray 1, 2, 3 1978)
nau d_cz’g"“ Va4 (Balakrishna B. va
xdcam Satyanarayana P.
Wbph9(t), V., 2013)
whbph10(t), (Ramesh va ctv.,
wbphl11(t), 2014)
Wbph12(t)
12 O. rufipogon VLDbBSCL Bph29 va - (Wang va ctv.,
Bph30 2015)
13 O. officinalis VLDbBSCL bphll, Biotype (Bui Chi Buru va
bph12, 1, 2, 3 Nguyén Thi Lang,
Bph13, va 4 2005)
Bphl4 va
Bph15
14  Ptb33 An Do bph2, Biotype (Angeles va ctv.,
Bph3, ZIh3 1, 2, 3 1986) (Jairin va
va Bph32  va4 ctv.,, 2007a) (Ren
va ctv., 2016)
15 TN1 bai Loan Khong (De Datta, 1981)

Bang 2.3: Danh sach b lia cao san sir dung trong dé tai

S6 Thir tw

Dong/Giong

S6 Thr tw

Dong/Giong




S6 Thir tu Dong/Gidng S6 Thir tu Dong/Gidng
1 OM6683 59 OM6075

2 OM5954 60 TLR201

3 OM6013 61 OM10383
4 TLR421 62 OM3673

5 TLR437 63 OM10041
6 OM7268 64 OM10040
7 OM28L 65 TLR378

8 OM4488 66 TLR601

9 OM7364 67 OM10418
10 OM6327 68 OM8108

11 MNR3 69 OMCS2012
12 OM7262 70 OMCS2013
13 OM5926 71 OM10252
14 OM6830 72 OM138

15 MNR4 73 OM10396
16 OM7752 74 OM10258
17 OM5740 75 OM10447
18 OM10375 76 TLR461

19 MNR5 77 TLR378

20 MNR2 78 OM6707

21 OM70L 79 OM10236
22 TLR375 80 TLR368

23 OM10279 81 TLR397

24 OM6627 82 OM279

25 OM10371 83 OM369

26 OM5976 84 OM10029
27 MNR1 85 OM6564
28 OM8929 86 OM284



S6 Thir tu Dong/Gidng S6 Thir tu Dong/Gidng
29 OM10033 87 OM10000
30 OM5891 88 OM3673-1
31 TLR421-1 89 OM10050
32 TLR437-1 90 CANTHO?2
33 OM6063 91 CANTHO3
34 TLR493 92 TLR594

35 OM6778 93 OM362

36 TLR524 94 OM10450
37 OM6600 95 TLR606

38 OM10179 96 TLR444

39 OM10373 97 TLR1.005
40 OM5894 98 OM7L

41 OM10174-1 99 OM72L

42 OMCS2009 100 TLR1.030
43 OM10097-1 101 OM70L-1
44 OM6162 102 OM10375-1
45 OM8370 103 OM27L

46 OM30L 104 OM10037
47 OM10115 105 TLR970

48 OM7260 106 OM6707
49 OM6L 107 OM96L

50 OM10097 108 OMS6L-1

51 OM36L 109 HG2

52 OM53L 110 DS20

53 OM7398 111 OM4900
54 OM2395 112 OM10174
55 OM1001 113 OM6832
56 OM6562 114 OM6377



S6 Thir tu Dong/Gidng S6 Thir tu Dong/Gidng

57 OM®6610 115 OM8902
58 OM927-1

Bang 2.4: Danh sach va dia diém thu thap cac Acc. lia mua sir dung trong dé tai

S6 Acc. Tén gidng Pia diém

1 Pon albs Ap An Hoa, xd Chau Lang, huyén Tri Ton, tinh An Giang

2 Maut Salin Ap An Hoa, xd Chau Lang, huyén Tri Ton, tinh An Giang

3 Bong sen Ap Vinh Loi, xa Vinh Phudc, huyén Tri Ton, tinh An Giang

4 Nangnhenthom  Ap An Thuén, xi An Ttc, huyén Tri Tén, tinh An Giang

5 Nangnhenthom  Ap Ninh Thuén, xd An Ttc, huyén Tri Tén, tinh An Giang

6 Mong chim Ap Ninh Thuan, xd An Tuc, huyén Tri Ton, tinh An Giang

Chom Bok

7  Khmum Ap Ninh Thuén, xa An Tuc, huyén Tri Tén, tinh An Giang

8 Nang nhen thuong Ap Ninh Thuén, xd An Tuc, huyén Tri Tén, tinh An Giang

9 Cone tray Ap Ninh Thuén, xa An Tuc, huyén Tri Tén, tinh An Giang
10 Nép chol hol Ap Phuéc Loc, xa O Lam, huyén Tinh Bién, tinh An Giang
11 Nép tring Ap Phuéc Loc, xa O Lam, huyén Tinh Bién, tinh An Giang
12 Mt Salin Ap Phuéc Binh, xa O Lam, huyén Tinh Bién, tinh An Giang
13 Nangnhenthom  Ap Phuéc Binh, xa O Lam, huyén Tinh Bién, tinh An Giang
14 Chét cut Ap My Loi, xd My An, huyén Cho Méi, tinh An Giang
15 Nang tay dum Ap M§ Loi, x3 My An, huyén Cho Méi, tinh An Giang
16 Chétcut Ap My Loi, x3 My An, huyén Cho Méi, tinh An Giang
17 Nang tdy dum Ap My Loi, xa My An, huyén Chg Méi, tinh An Giang
18 Chét cut Ap My Loi, x3 My An, huyén Cho Méi, tinh An Giang
19 Chét cut Ap Tan Thanh, xa Tan Long, huyén Thanh Binh, tinh Dng Thap
20 Chét cut Ap Tan Thanh, xa Tan Long, huyén Thanh Binh, tinh Dng Thap
21 Chét cut Ap Tan Thanh, xa Tan Long, huyén Thanh Binh, tinh Dng Thap
22 Chét cut Ap Tan Thanh, xa Tan Long, huyén Thanh Binh, tinh Dng Thap
23 Chét cut Ap Tan Thanh, xa Tan Long, huyén Thanh Binh, tinh Dng Thap
24 Tainguyén Khom 5, Phuong 8, TP, Tra Vinh, tinh Tra Vinh

25 Tai nguyén Ap Ba Se A, xi Luong Hoa, huyén Chau Thanh, tinh Tra Vinh



S6 Acc.

Tén giong

Pia diém

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Trang tép

Tai nguyén
Tai nguyén
Tai nguyén
Tai nguyén
Tai nguyén

Tai nguyén duc

Tai nguyén
Mot bui do
Mot bui do
Tai nguyén
Tai nguyén
Nhé huong
Tép hanh
Tép hanh
Nhoé huong
Tai nguyén
Nang loan
Nho6 huong
Nho6 huong
Nho6 huong
Nho6 huong
Mot bui do

Lem bui tring

Trang tép
Trang tép
Nang tét

Nang trich tring

Nang keo
Tau huong
Nang cha
Tréing tép
Lun d6

Khoém 5, Phuong 8, TP, Tra Vinh, tinh Tra Vinh

Ap Ba Se A, xa Luong Hoa, huyén Chau Thanh, tinh Tra Vinh
Ap Ba Se A, xa Luong Hoa, huyén Chau Thanh, tinh Tra Vinh
Ap Da Can, xd Hoa Thuan, huyén Chau Thanh, tinh Tra Vinh
Ap Da Can, xd Hoa Thuan, huyén Chau Thanh, tinh Tra Vinh
Ap Thuy Phong, xa Hoa Loi, huyén Chau Thanh, tinh Tra Vinh
Ap Thuy Phong, xa Hoa Loi, huyén Chau Thanh, tinh Tra Vinh
Ap Kénh Xéng, xa Hoa Loi, huyén Chau Thanh, tinh Tra Vinh
Ap Long Hau, Thi Tran Phuéc Long, huyén Phuéc Long, Bac Liéu
Ap Long Hau, Thi Tran Phuéc Long, huyén Phuéc Long, Bac Liéu
Ap Kénh Xang, xa Hiéu tir, huyén Tiéu Can, tinh Tra Vinh

Ap O Pun, xi Hiéu tu, huyén Tiéu Can, tinh Tra Vinh

Ap Thi, xa Hurong My, huyén Mo Cay Nam, tinh Bén Tre

Ap Thanh B, xd Tan Phong, huyén Thanh Phu, tinh Bén Tre
Ap Thanh B, x3 Tan Phong, huyén Thanh Phu, tinh Bén Tre
Ap Thanh B, x3 Tan Phong, huyén Thanh Phu, tinh Bén Tre
Ap Thanh B, x3 Tan Phong, huyén Thanh Phu, tinh Bén Tre
Ap Phi, xi Tan Phong, huyén Thanh Phu, tinh Bén Tre

Ap Qui Ptrc, xa Quéi Dién, huyén Thanh Phi, tinh Bén Tre

Ap Qui Khuong, xi Quéi Dién, huyén Thanh Phu, tinh Bén Tre
Ap Qui Khwong, xi Quéi Dién, huyén Thanh Phu, tinh Bén Tre
Ap Qui Ptic A, xd Quoi Bién, huyén Thanh Phu, tinh Bén Tre
Ap Thanh My, xd My Hung, huyén Thanh Phu, tinh Bén Tre
Ap Thanh Tri Thugng, xd My Hung, huyén Thanh Phu, Bén Tre
Ap 7, thi trdn Thanh Phi, huyén Thanh Phu, tinh Bén Tre

Ap Thanh Loi, xa Binh Thanh, huyén Thanh Phu, tinh Bén Tre
Ap Hoi A, xd An Thuan, huyén Thanh Phu, tinh Bén Tre

Ap 4B, xd An Nhon, huyén Thanh Phu, tinh Bén Tre

Ap 4B, xd An Nhon, huyén Thanh Phu, tinh Bén Tre

Ap An Binh, xd An Nhon, huyén Thanh Phd, tinh Bén Tre

Ap An Binh, xd An Nhon, huyén Thanh Phd, tinh Bén Tre

Ap 4, x3 An Thuén, huyén Thanh Phu, tinh Bén Tre

Ap 8 Xang, xa Dong Hoa, huyén An Minh, tinh Kién Giang



S6 Acc.

Tén giong

Pia diém

59

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

83
84
85
86
87
88
89

Tai nguyén duc
Lun tring Kién
Giang

Mot bui do
Tring sita

Ré hanh

Mot bui do
Lun Minh Hai
Lun Kién Giang
Nép mau luong
Hai nguyén lya
Triang ma

Nép ba tap
Tring tron
Ngoc nix

Hai nguyén lya
Tai nguyén duc
Ngoc nir tring
Bong sen tring
9 Teo

Mot bui bo dia
Tai nguyén duc
Tai nguyén lua
Mot bui do
Lun sira

Tai nguyén dot
bién

Tring tron

Mot bui do lai
Lun stra

Lun Kién Giang
Mot bui do
Nép

Ap 9 Xang, xd Dong Hoa, huyén An Minh, tinh Kién Giang

Ap 9 Xang, xa Dong Hoa, huyén An Minh, tinh Kién Giang

Ap 9 Xang, xd Dong Hoa, huyén An Minh, tinh Kién Giang

Ap 9 Xang, xd Dong Hoa, huyén An Minh, tinh Kién Giang

Ap 9 Xang, xa Dong Hoa, huyén An Minh, tinh Kién Giang

Ap Thanh An, x3 Pong Thanh, huyén An Minh, tinh Kién Giang
Ap 10 cho, Xa Pong Hung, huyén An Minh, tinh Kién Giang

Ap Thanh Phung Tay, X4 Pong Hung, huyén An Minh, Kién Giang
Ap An Hung, xd An Minh Béc, huyén U Minh Thuong, Kién Giang
Ap An Hung, xd An Minh Béc, huyén U Minh Thuong, Kién Giang
Ap An Hung, xd An Minh Béc, huyén U Minh Thuong, Kién Giang
Ap An Thoai, x3 An Minh Bic, huyén U Minh Thuong, Kién Giang
Ap An Thoai, x3 An Minh Bic, huyén U Minh Thuong, Kién Giang
Ap An Thoai, x3 An Minh Bic, huyén U Minh Thuong, Kién Giang
Ap An Thoai, x3 An Minh Bic, huyén U Minh Thuong, Kién Giang
Ap Minh Hung, x3 An Minh Béc, U Minh Thuong, Kién Giang

Ap An Thanh, x3 An Minh Bic, U Minh Thuong, Kién Giang

Ap An Thanh, x An Minh Bic, U Minh Thuong, Kién Giang

Ap An Thanh, x3 An Minh Bic, U Minh Thuong, Kién Giang

Ap An Thanh, x An Minh Bic, U Minh Thuong, Kién Giang

Ap An Thanh, x An Minh Bic, U Minh Thuong, Kién Giang

Ap An Thanh, x3 An Minh Béc, U Minh Thuong, Kién Giang

Ap Bén G9, xi Ho Thi Ky, huyén Théi Binh, tinh Ca Mau

Ap Bén G9, xi Ho Thi Ky, huyén Thai Binh, tinh Ca Mau

Ap 7, xd Khanh An, huyén U Minh, tinh Ca Mau
Ap 7, xa Khanh An, huyén U Minh, tinh Ca Mau
Ap 7, xa Khanh An, huyén U Minh, tinh Ca Mau
Ap 7, xa Khanh An, huyén U Minh, tinh Ca Mau
Ap 7, xa Khanh An, huyén U Minh, tinh Ca Mau
Ap 10, xd Khanh An, huyén U Minh, tinh Ca Mau
Ap 1, x3 Khanh An, huyén U Minh, tinh Ca Mau



S6 Acc.

Tén giong

Pia diém

90
91
92
93
94
95
96
97
98
99
100
101
102

103
104
105
106

107

108

109
110
111
112
113
114
115
116
117
118

Lun phéch

Tép hanh

Tai nguyén duc
Tai nguyén
M6t bui tring
Mot bui tring
Mot bui do

Tai nguyén

Tai nguyén

Hai Bong

Hai Bong

C10

Hai Bong
Nang thom chg
dao

Tai nguyén lun
Tai nguyén

Tai nguyén cao
Nang thom chg
dao

Nang thom chg
dao

Nang thom chg
dao

Tai nguyén

Tai nguyén

Tai nguyén

Tai nguyén

Tai nguyén
C10

Tai nguyén
Nang thom

Tai nguyén

Ap 1, xa Khanh An, huyén U Minh, tinh Ca Mau

Ap 15, x4 Khanh An, huyén U Minh, tinh Ca Mau

Ap 15, xa Khanh An, huyén U Minh, tinh Ca Mau

Ap 15, xa Khanh An, huyén U Minh, tinh Ca Mau

Ap 15, xa Khanh An, huyén U Minh, tinh Ca Mau

Ap 15, xa Khanh An, huyén U Minh, tinh Ca Mau

Ap Ba Ky, xi Ninh Hoa, huyén Hong Dan, tinh Bac Liéu

Ap Xeéo Trich, Thi Tran Chau Hung, huyén Vinh Loi, tinh Bac Liéu
Kénh Nhim, xa Pha Thanh, huyén Tan Pha Dong, tinh Tién Giang
Ap Ly Quan 2, xi Phi Dong, huyén Tan Phu Dong, tinh Tién Giang
Ap Ba Tur, xd Phu Tan, huyén Tan Pha Pong, tinh Tién Giang

Ap Phii Hiru, xa Pha Tén, huyén Tan Phi Dong, tinh Tién Giang
Ap Phao Dai, xa Pha Tan, huyén Tan Pha Pong, tinh Tién Giang

Ap Van Phuéc, x3 My L&, huyén Can Pudc, tinh Long An
Khu 4, Thi trin Can Pudc, huyén Can Pudc, tinh Long An
Khu 1B, Thi tran Can Pudc, huyén Can Pudc, tinh Long An
Khu 1C, Thi tran Can Pudc, huyén Can Pudc, tinh Long An

Ap Van Phuéc, xd My L¢, huyén Can Pudc, tinh Long An

Ap Van Phuéc, xd My L¢, huyén Can Pudc, tinh Long An

Ap Van Phuéc, xa My Lé, huyén Can Pudc, tinh Long An

Ap Cho My, xd My Lg, huyén Can Pudc, tinh Long An

Ap Thuan T4y, x4 Thuan Thanh, huyén Can Giudc, tinh Long An
Ap Phuéc Hung 1, xd Phudc Lam, huyén Can Giugc, tinh Long An
Ap Long Thanh, xd Long Trach, huyén Can Pudc, tinh Long An
Ap 5, xa Phudc Loi, huyén Bén Lic, tinh Long An

Ap Phii Hiru, xd Pha Tén, huyén Tan Phi Dong, tinh Tién Giang
Ap 5, xd My Yén, huyén Bén Luc, tinh Long An

Ap 5, x3 My Yén, huyén Bén Lic, tinh Long An

Ap 3, x3 My Yén, huyén Bén Lic, tinh Long An



S6 Acc. Tén giong Pia diém

119 Tai nguyén Ap Xa Mau 2, Thi Tran Pha Loc, huyén Thanh Tri, tinh Soc Tring

* Phwong phap nudi riy dé chuin bi ngudn riy niu cho cong tac danh gia

tinh khang riy niu cia cac dong/giéng

Bit thanh tring ray niu ngoai déng vé nudi trong 1dng ludi hinh 14p phuong cd
kich thudc 50x50x50 cm. Cac mit xung quanh ctia 1ong dugc bao bang ludi. Mot mat
bén dugc 1am ctra 16ng. Pay trén bang kién dé lua c6 thé quang hop dugc. Pay dudi
rong duoc gin v6i 4 chan. Chan 10ng dai 10 cm. Bdn canh tiép xtc day duoc che phu
thém mot doan 2-5 cm béng nhom. LSng duge dat vao bé xi mang hodc khay tol 16n
(170x80x12 cm) c6 nudc. Nudi trén giéng lta TN1 30-40 ngay tudi hodc gidng lua tai
nguyén mua 30-55 ngay tudi (boi vi néu ciy la con nho khi cho ray an thi lia mau rui
va khi l0a qua gia thi ray khong thich an). Giéng tai nguyén mua lam thirc an tot hon
bdi vi né 13 lta mua thoi gian sinh trudng dai nén cé thé 1am thirc an lau dai. Laa 1am
thire dn dugce trong vao cac chiu nho co duong kinh 12cm. Thire dn cta ray ludn duoc
xanh (nhiéu phan ure) mém, sach bénh (thuong 13 bénh chay 14). Cac chau lta khi dem
vao 10ng lam thirc an cho riy phai lit sach nhiing be lta gia, ngat bo bét 14 1aa & trén
dot va phai duoc rua sach dé loai bo sau, thién dich cua rﬁy. Tao diéu kién tbi wu cho
ray phat trién: nha ludi nudi riy can mai che thoang va du anh sang dé cho lua quang
hop va phat trién; khay va léng rﬁy dat vi tri tranh duoc kién, chudt, nhén; muc nuée
trong khay tir 8-12 cm tot nhat 14 10 cm dé gitt d6 am cho ray phat trién. Piéu kién 4m
d6 thich hop cho ray ciing thich hop cho nam ky sinh phat trién manh, vi vay khi ray
bi bénh ¢6 thé phun Benlat C dé trir, khong so anh hudng dén mat sd cua rﬁy. Hang
ngay phai thudng xuyén theo ddi va tiéu diét cac loai thién dich cta ray nau nhu: nhén,
chudn chudn, than lan, ndm... thay ngudn thirc in cho rdy nau khi cic chau lua di bi
héo kho. Tét nhit nén thay thirc dn cho riy vao budi chiéu vi budi sang ray thudng 16t
xéc, khong khéo s& lam anh huong khong tot dén riy nau, thuong xuyén chim nudc

vao khay dé gilt nudc cho cay lua phat trién va gitr do am cho ray, cac thao tac trong



nudi ray can phai nhe nhang tranh xao dong lam cho ray roi xuong nudc chét hay ray

bay ra ngoai 10ng, cling s¢€ tao di€u kién cho cac loai thién dich bay vao.

Cach nudi ray dong Iwta, khi thi nghiém can ray tuoéi mét thi ching ta chon ray
chtra cung ¢ nuoi riéng. Khi ray n¢ thi ta c6 rdy dong c¢&. Hodc khi can ray chua ta
chon ray tudi 2 dé nudi riéng. Khi ray 1on ta sé c6 ray dong ltra, va chung ta cling co

thé chon ray chira dong ¢& nudi riéng khi nd tiép tuc nudi 16n thanh ray trudng thanh.

Mot s6 dung dich trong ly trich ADN va phan chay PCR
Bang 2.5: Thanh phan dung dich dém ly trich ADN (5 ml)

Thanh phan Nong do Thé tich Chtrc nang

Tris (pH = 8) 50 mM 025ml OndinhpH=8

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

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

SDS 1% 0,50 mi Bién tinh protein

Nuéc cat 3,70 ml Dung mo6i hoa tan

Bang 2.6: Thanh phan dung dich TE buffer (pH = 8)

Thanh phan Nong d6 Thé tich (50ml)
Tris (pH 8,0) 10 mM 0,5 ml

EDTA (pH 8,0) 0,5 M 0,1 ml

H,O 49,4 ml

Nguyén Thi Lang, 2002

Gel Agarose dung dé chay dién di nim va ndng d6 (%) agarose tuy thudc vao chi

thi sir dung (Nguyén Thi Lang, 2002).

Béng 2.7: Nong d6 Agarose ddi v4i timg loai kich thuéc ADN

Nong do Agarose (%) Kich thuéc (Kb)
0,5 1-30

0,7 0,8-12

1,0 0,5-10

1,2 0,4-7

1,5 0,2-3
Acryamide gel <0,5

Ngudn: Nguyén Thi Lang, 2002



Bang 2.8: Thanh phan dung dich tai mdu ADN 10X

Thanh phan Thé tich

Tris1MpH=28,0 0,5 ml
Glycerol 5ml

EDTA0,5MpH =380 100 pul
Xylen cyanol R 0,2% 15 mg
Bromophenol blue 0,2% 15 mg
Nuéc cat 44,5 ml

Nguon: Nguyén Thi Lang , 2002

Béng 2.9 : Thanh phan dung dich TAE 50X

Thanh phan Thé tich cho 1 lit
Trisbase 2 M 242 g

Glacial acetic acid 57,1 ml

EDTA 0,5 M, pH=8,0 100 ml

Nguon: Nguyén Thi Lang, 2002

Béng 2.10: Thanh phan TBE 10X

Thanh phan Ty 1é cho 1 lit
Tris base 108,0 g

Boric acid 55,049

EDTA 9,39

pH = 8,2

Ngudn: Nguyén Thi Lang, 2002

Bang 2.11 : Dung dich ¢¢m PCR (10X) pha trong 5ml

Thanh phan Nong do Thé tich
Tris (pH 8,3) 200 mM 1,0 ml
KCI 500 mM 2,5ml
MgCl, 15 mM 0,5 ml
Gelatin 0,01 % 0,5mg
Nudéc cat 1,0 ml

Nguon: Nguyén Thi Lang, 2002



PHU LUC 3

Két qua nghién ciru

Cip hai
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Gidng

Hinh 3.1: cip hai trung binh ciia cic gidng lia mang gen chuin khang khac nhau
trén 4 quan thé riy nau
Bang 3.1: Két qua danh gia tinh khang ray niu cia b gidng cao san trén 4 quin

thé riay niu

Can Tho Dong Thap Tién Giang Hau Giang

Dong/Glong —=si Cip PU_CSH  Cép PU__CSH  Cap PU_CSH Cip PU

OM6683 44,07 3,67 KV 48,89 433 KV 47,78 433 KV 44,07 3,67 KV
OM5954 37,41 3,67 KV 3741 3,67 KV 4185 433 KV 38,15 433 KV
OM6013 62,22 5,67 NV 6593 5,67 NV 66,67 5,67 NV 6593 5,67 NV

TLR421 60,00 5,67 NV 60,74 5,67 NV 6222 5,67 NV 6222 5,67 NV
TLRA437 62,22 5,67 NV 6222 5,67 NV 6296 5,67 NV 63,70 5,67 NV
OM7268 46,30 4,33 KV 4741 433 KV 5222 433 KV 47,78 433 KV
OM28L 42,96 3,00 K 48,89 3,67 KV 4296 433 KV 4593 5,00 NV

OM4488 57,04 5,00 NV 5926 5,00 NV 57,78 5,67 NV 57,04 5,00 NV
OM7364 48,15 3,67 KV 48,89 3,67 KV 49,63 3,67 KV 49,63 3,67 KV
OM6327 60,00 5,00 NV 50,00 433 KV 61,48 5,00 NV 6222 5,67 NV
MNR3 54,81 5,67 NV 4333 3,67 KV 52,59 433 KV 5333 433 KV
OM7262 46,67 4,33 KV 49,63 433 KV 48,15 433 KV 46,67 433 KV
OM5926 59,26 5,67 NV 6444 633 N 63,70 5,67 NV 6296 5,67 NV
OM6830 36,67 3,67 KV 4481 433 KV 4185 3,67 KV 37,04 3,67 KV



Dong/Giéng CanTho Pong Thip Tien Giang Hau Giang
CSH Cip PU CSH Cip PU CSH Cip PU CSH Cép PU
MNR4 54,81 5,00 NV 60,00 567 NV 5481 500 NV 5556 500 NV
OM7752 65,19 5,67 NV 71,11 633 N 6444 567 NV 69,63 567 NV
OM5740 58,52 500 NV 6444 567 NV 5926 567 NV 6296 567 NV
OM10375 6444 633 N 68,89 633 N 6667 633 N 6741 633 N
MNR5 60,00 5,67 NV 6593 633 N 6222 567 NV 688 633 N
MNR2 77,04 633 N 7630 6,33 N 7852 633 N 7556 633 N
OM70L 77,04 633 N 80,74 7,00 N 7852 633 N 7630 633 N
TLR375 62,96 5,00 NV 77,04 7,00 N 67,78 567 NV 68,15 633 N
OM10279 4741 5,00 NV 54,07 5,67 NV 5037 500 NV 6444 633 N
OM6627 6593 633 N 71,85 7,00 N 7037 633 N 7481 7,00 N
OM10371 77,78 7,00 N 77,78 7,00 N 77,78 7,00 N 78,52 7,00 N
OM5976 82,96 633 N 83,70 6,33 N 81,48 6,33 N 80,74 6,33 N
MNR1 73,33 633 N 73,33 6,33 N 80,00 6,33 N 7556 633 N
OM8929 8148 633 N 81,48 6,33 N 8222 6,33 N 7556 633 N
OM10033 82,96 5,67 NV 8444 6,33 N 82,22 6,33 N 70,37 5,67 NV
OM5891 61,85 5,00 NV 7407 6,33 N 70,00 5,67 NV 63,70 5,67 NV
TLR421-1 65,19 567 NV 6222 500 NV 6741 5,67 NV 66,67 567 NV
TLR437-1 60,37 5,67 NV 6037 5,67 NV 71,11 633 N 59,63 5,67 NV
OM6063 57,78 5,67 NV 6222 6,33 N 62,22 567 NV 5778 5,67 NV
TLR493 46,30 4,33 KV 4630 433 KV 50,00 433 KV 4296 3,67 KV
OM6778 65,93 5,67 NV 7037 633 N 66,67 567 NV 7037 633 N
TLR524 63,70 5,67 NV 63,70 5,67 NV 6222 500 NV 6296 567 NV
OM6600 65,19 5,67 NV 6519 567 NV 63,70 567 NV 69,63 633 N
OM10179 6741 633 N 6741 633 N 6741 633 N 7037 633 N
OM10373 62,96 5,67 NV 6296 5,67 NV 6593 633 N 59,26 433 KV
OM5894 6741 633 N 6741 633 N 71,11 6,33 N 69,63 633 N
OM10174-1 6444 567 NV 71,11 6,33 N 65,93 5,67 NV 6444 567 NV
OMCS2009 62,96 5,00 NV 64,44 567 NV 63,70 5,00 NV 64,44 5,67 NV
OM10097-1 77,78 6,33 N 77,78 6,33 N 74,81 6,33 N 78,52 6,33 N
OM6162 65,93 5,67 NV 6889 633 N 66,67 567 NV 6519 567 NV
OM8370 80,00 7,00 N 80,00 7,00 N 77,78 7,00 N 7926 7,00 N
OM30L 83,70 7,00 N 83,70 7,00 N 83,70 7,00 N 72,59 6,33 N
OM10115 57,78 5,00 NV 57,78 5,00 NV 5556 500 NV 5407 433 KV
OM7260 60,74 5,00 NV 60,74 5,00 NV 6296 5,67 NV 68,15 567 NV
OM6L 70,37 6,33 N 70,37 6,33 N 70,37 6,33 N 74,07 6,33 N
OM10097 70,37 6,33 N 7481 633 N 71,85 6,33 N 71,85 6,33 N
OM36L 82,96 7,00 N 8296 7,00 N 82,22 7,00 N 83,70 7,00 N
OMS53L 70,37 5,67 NV 7333 6,33 N 68,89 567 NV 71,11 5,67 NV
OM7398 7926 7,00 N 79,26 7,00 N 80,74 7,00 N 77,04 633 N
OM2395 68,89 633 N 71,11 633 N 7037 633 N 6741 567 NV
OM1001 7926 7,00 N 80,74 7,00 N 8593 7,00 N 80,74 7,00 N
OM6562 70,37 6,33 N 68,89 567 NV 72,59 6,33 N 71,85 6,33 N
OM6610 4593 433 KV 4593 433 KV 51,85 433 KV 4889 4,33 KV
OM927-1 40,74 4,33 KV 4444 500 NV 4889 433 KV 4222 433 KV
OMG6075 4222 3,67 KV 4222 367 KV 4963 3,67 KV 4444 433 KV
TLR201 43,70 3,67 KV 4519 3,67 KV 53,33 3,67 KV 48,15 4,33 KV
OM10383 50,37 433 KV 5037 433 KV 54,07 433 KV 52,59 500 NV
OM3673 50,00 433 KV 57,04 433 KV 5593 3,67 KV 58,15 433 KV
OM10041 4741 433 KV 4741 433 KV 4889 433 KV 52,59 4,33 KV



Dong/Giéng CanTho Pong Thip Tien Giang Hau Giang
CSH Cip PU CSH Cip PU CSH Cip PU CSH Cép PU
OM10040 4593 3,67 KV 4593 367 KV 5259 3,67 KV 48,15 433 KV
TLR378 55,19 5,67 NV 5444 567 NV 60,00 5,67 NV 6222 567 NV
TLR601 51,11 3,67 KV 51,11 3,67 KV 5481 3,67 KV 5259 3,67 KV
OM10418 67,41 5,67 NV 6741 567 NV 6444 500 NV 6889 633 N
OM8108 6593 633 N 66,67 633 N 6593 567 NV 57,04 500 NV
OMCS2012 7556 7,00 N 74,07 633 N 7407 633 N 77,78 7,67 RN
OMCS2013 6593 5,67 NV 6593 567 NV 6519 567 NV 6519 567 NV
OM10252 6593 633 N 71,11 633 N 66,67 567 NV 7407 633 N
OM138 61,48 5,67 NV 6444 567 NV 6296 567 NV 6222 567 NV
OM10396 57,78 5,00 NV 57,78 5,00 NV 5926 433 KV 5926 500 NV
OM10258 56,30 5,67 NV 57,04 500 NV 5407 433 KV 5852 567 NV
OoM10447 70,37 6,33 N 69,63 5,67 NV 7852 6,33 N 69,63 5,67 NV
TLR461 57,04 433 KV 6222 567 NV 5556 433 KV 5926 433 KV
TLR378 66,67 567 NV 72,59 633 N 69,63 5,67 NV 71,11 7,00 N
OM6707 64,44 633 N 66,67 633 N 71,11 633 N 63,70 5,67 NV
OM10236 69,63 5,67 NV 69,63 567 NV 71,11 567 NV 71,11 567 NV
TLR368 68,15 633 N 71,11 633 N 7037 633 N 6815 633 N
TLR397 62,96 5,67 NV 6148 567 NV 66,67 567 NV 6519 567 NV
OM279 68,15 633 N 67,41 5,67 NV 7185 6,33 N 71,11 6,33 N
OM369 61,48 567 NV 6444 567 NV 6444 567 NV 63,70 567 NV
OM10029 66,67 633 N 66,67 567 NV 6889 567 NV 6444 500 NV
OM6564 80,74 7,00 N 79,26 6,33 N 78,52 6,33 N 8296 7,00 N
OoM284 62,22 567 NV 6222 567 NV 6593 567 NV 6519 567 NV
OM10000 57,04 5,00 NV 5630 500 NV 5630 433 KV 5852 500 NV
OM3673-1 59,26 5,67 NV 5926 567 NV 6148 567 NV 6148 567 NV
OM10050 61,48 5,67 NV 63,70 567 NV 6444 567 NV 6222 567 NV
CANTHO2 5222 500 NV 5222 500 NV 57,78 5,00 NV 50,74 500 NV
CANTHO3 51,11 5,00 NV 5444 500 NV 5333 4,33 KV 50,37 5,00 NV
TLR594 41,48 3,67 KV 4148 3,00 K 4148 3,00 K 4296 3,67 KV
OM362 70,37 633 N 7037 633 N 7259 633 N 72,59 6,33 N
OM10450 53,33 5,00 NV 5259 433 KV 5444 500 NV 5333 433 KV
TLR606 4741 3,00 K 4963 3,00 K 5037 3,00 K 4519 3,67 KV
TLR444 55,56 433 KV 5556 433 KV 5556 433 KV 54,07 500 NV
TLR1.005 6296 633 N 6296 633 N 7556 633 N 7407 7,00 N
OMT7L 55,56 5,67 NV 68,15 6,33 N 65,93 567 NV 6148 567 NV
OM72L 61,48 5,67 NV 5852 6,33 N 63,70 5,67 NV 60,74 5,67 NV
TLR1.030 41,48 3,67 KV 4741 433 KV 5037 3,67 KV 46,67 433 KV
OM70L-1 54,07 5,00 NV 5407 5,00 NV 5333 500 NV 57,04 500 NV
OM10375-1 62,22 5,67 NV 6222 567 NV 6889 567 NV 6519 633 N
OM27L 58,15 5,67 NV 58,15 567 NV 6296 567 NV 6222 567 NV
OM10037 62,22 567 NV 6444 567 NV 6593 567 NV 66,67 567 NV
TLR970 63,70 5,67 NV 62,96 433 KV 6889 567 NV 6593 567 NV
OM6707 60,74 5,67 NV 60,74 5,67 NV 6444 567 NV 63,70 567 NV
OM96L 72,59 633 N 71,85 567 NV 7556 700 N 7407 633 N
OMS6L-1 85,19 7,00 N 85,93 7,00 N 86,67 7,00 N 83,70 7,00 N
HG2 71,85 633 N 71,85 6,33 N 7556 7,00 N 7556 7,00 N
DS20 88,15 7,00 N 9481 833 RN 9481 833 RN 9481 7,67 RN
OM4900 80,00 6,33 N 8296 7,00 N 79,26 633 N 82,96 6,33 N
OM10174 67,41 567 NV 69,63 633 N 66,67 567 NV 69,63 567 NV



Dong/Giéng CanTho Pong Thip Tien Giang Hau Giang
CSH Cip PU CSH Cip PU CSH Cip PU CSH Cép PU
OM6832 77,04 567 NV 8444 700 N 7926 633 N 7556 567 NV
OoMe6377 68,89 567 NV 7185 633 N 71,85 633 N 71,11 633 N
OM8902 74,07 633 N 7407 6,33 N 7556 633 N 70,37 6,33 N
TN1 100,00 9,00 100,00 9,00 100,00 9,00 100,00 9,00
Pth33 3481 3,67 37,41 4,33 40,00 4,33 36,30 3,67

Ghi chii: K: khdng; KV: khédng vira; NV: nhiém viza: N: nhiém; RN: rat nhiém

Bang 3.2: Két qua danh gia tinh khang ray niu cia b giong lia mua trén 4 quan

thé ray nau

So Giong Can Tho Dong Thap Tién Giang Hau Giang
Acc CSH Cap PU CSH Cip PU CSH Cap PU CSH Cip PU
1 Ponalbs 57,78 633 N 8963 700 N 4889 433 KV 7407 7,00 N
2 Mut Salin 62,96 633 N 8741 700 N 4815 500 NV 6148 633 N
3 Bongsen 5926 5,67 NV 7926 700 N 4963 500 NV 7556 7,00 N
4 Nang nhen thom 46,67 500 NV 77,04 633 N 6148 567 NV 80,00 7,00 N
5 Nang nhen thom 51,85 567 NV 7630 700 N 60,74 567 NV 77,04 7,00 N
6  Mobng chim 54,07 500 NV 7333 633 N 688 633 N 77,04 7,00 N
7 Chom Bok Khmum 30,37 433 KV 3630 433 KV 3333 433 KV 3556 500 NV
8  Nang nhen thuong 51,11 5,00 NV 8815 7,00 N 4889 433 KV 6074 567 NV
9  Cone triy 7407 7,00 N 7926 700 N 7407 7,00 N 49,63 500 NV
10 Nép chol hol 4593 500 NV 8222 700 N 77,78 7,00 N 4741 500 NV
11 Nép tring 58,52 567 NV 77,78 7,00 N 57,04 567 NV 5259 500 NV
12 Mat Salin 66,67 633 N 77,04 700 N 7037 7,00 N 4519 433 KV
13 Nang nhen thom 51,85 5,00 NV 6519 633 N 71,11 7,00 N 49,63 500 NV
14 Chétcut 56,30 5,67 NV 7333 700 N 5333 567 NV 49,63 500 NV
15 Nang tay dim 31,11 433 KV 3481 500 NV 3556 433 KV 3556 433 KV
16  Chét cut 72,59 7,00 N 6296 633 N 5556 567 NV 46,67 500 NV
17 Nang tiy dim 6519 633 N 7556 700 N 63,70 633 N 5852 567 NV
18  Chét cut 78,52 7,00 N 66,67 700 N 51,85 567 NV 77,78 7,00 N
19  Chétcut 55,56 5,00 NV 4889 500 NV 60,00 567 NV 5037 500 NV
20 Chétcut 3407 433 KV 3481 367 KV 3333 433 KV 3407 433 KV
21  Chétcut 55,56 5,67 NV 4519 433 KV 6519 633 N 6741 633 N
22 Chétcut 5333 500 NV 4741 433 KV 5630 633 N 755 7,00 N
23 Chétcut 62,96 567 NV 7630 700 N 71,85 7,00 N 60,74 567 NV
24 Tainguyén 50,37 5,00 NV 71,85 700 N 6296 633 N 4741 433 KV
25  Tainguyén 55,56 5,00 NV 4444 433 KV 6222 567 NV 4444 433 KV
26 Tring tép 6741 633 N 77,04 700 N 71,11 7,00 N 4593 433 KV
27  Tainguyén 50,37 5,00 NV 7926 700 N 6148 633 N 4444 500 NV
28  Tai nguyén 51,85 5,00 NV 9037 7,67 RN 7037 7,00 N 4889 433 KV
29  Tai nguyén 50,37 5,00 NV 8889 700 N 7407 7,00 N 4519 433 KV
30  Tainguyén 49,63 500 NV 4889 433 KV 6148 633 N 5556 433 KV
31  Tainguyén 68,15 633 N 51,85 433 KV 5852 567 NV 5333 433 KV
32 Tai nguyén duc 56,30 5,00 NV 51,11 500 NV 5926 567 NV 5481 433 KV
33 Tainguyén 55,56 5,00 NV 51,11 433 KV 5630 567 NV 6000 433 KV
34 Mot bui do 41,48 433 KV 40,74 433 KV 40,74 500 NV 40,74 500 NV
35 Mot bui do 48,52 500 NV 5963 633 N 51,85 567 NV 5778 567 NV
36  Tainguyén 4593 433 KV 7037 700 N 8148 7,00 N 6148 567 NV
37  Tainguyén 7148 633 N 66,67 633 N 829 7,00 N 5037 500 NV
38  Nho huong 63,70 567 NV 6593 633 N 8889 7,67 RN 7407 7,00 N
39 Tép hanh 5333 500 NV 7630 700 N 8815 7,67 RN 57,04 500 NV
40  Tép hanh 65,56 5,67 NV 8296 700 N 80,00 7,00 N 7481 7,00 N



So Giong Can Tho Dong Thap Tién Giang Hau Giang

Acc CSH Cip PU CSH Cap PU CSH Cip PU CSH Cip PU
41 Nho huong 63,70 5,67 NV 57,78 567 NV 80,00 7,00 N 72,59 7,00 N
42 Tainguyén 69,26 633 N 7630 7,00 N 7407 7,00 N 49,63 5,00 NV
43 Nang loan 71,85 7,00 N 8222 700 N 7407 7,00 N 72,59 7,00 N
44 Nho huong 67,78 6,33 N 80,00 7,00 N 7556 7,00 N 8222 7,00 N
45 Nho huong 80,00 7,00 N 7481 7,00 N 7407 700 N 77,04 7,00 N
46 Nho huong 77,04 7,00 N 8444 700 N 7926 7,00 N 6296 567 NV
47  Nhé huong 6593 633 N 8593 7,00 N 78,52 7,00 N 51,85 5,00 NV
48 Mot bui do 53,33 500 NV 7630 7,00 N 66,67 633 N 48,15 5,00 NV
49  Lem bui tring 64,44 567 NV 6889 700 N 6222 633 N 57,04 567 NV
50 Tréng tép 53,33 433 KV 68,89 7,00 N 57,78 5,67 NV 58,52 5,67 NV
51  Trang tép 57,78 5,67 NV 8296 7,00 N 80,74 7,00 N 7333 7,00 N
52 Nang tét 61,48 5,67 NV 9407 7,67 RN 71,11 7,00 N 68,89 633 N
53 Nang trich trang 33,33 433 KV 3333 433 KV 34,07 433 KV 3630 5,00 NV
54 Nang keo 6185 633 N 7481 7,00 N 5852 567 NV 6222 567 NV
55  Tau huong 38,52 433 KV 43,70 433 KV 40,00 500 NV 40,74 5,00 NV
56  Nang cha 40,00 4,33 KV 40,74 433 KV 40,74 5,00 NV 40,74 5,00 NV
57 Tréng tép 88,15 7,00 N 8593 7,00 N 74,07 7,00 N 75,56 7,00 N
58 Lundd 91,11 7,00 N 81,48 7,00 N 73,33 7,00 N 54,81 5,00 NV
59  Tai nguyén duc 92,59 7,00 N 8593 7,67 RN 60,74 633 N 78,52 7,00 N
60 Lun tréng Kién Giang 94,07 7,67 RN 79,26 7,00 N 6296 633 N 79,26 7,00 N
61 Mot bui do 85,93 7,00 N 74,81 7,00 N 58,52 6,33 N 74,81 7,00 N
62  Tring sira 88,89 7,00 N 76,30 7,00 N 63,70 6,33 N 73,33 7,00 N
63 Ré hanh 8444 700 N 71,11 7,00 N 48,89 500 NV 5333 500 NV
64 Mot bui do 82,22 700 N 71,85 7,00 N 48,89 500 NV 60,74 5,67 NV
65 Lun Minh Hai 89,63 7,00 N 7481 7,00 N 46,67 433 KV 5333 500 NV
66  Lun Kién Giang 85,19 7,00 N 68,15 7,00 N 4741 433 KV 35926 5,67 NV
67  Nép méau luong 85,19 7,00 N 57,04 633 N 5037 500 NV 7407 7,00 N
68  Hai nguyén lya 79,26 7,00 N 48,15 567 NV 46,67 500 NV 7037 7,00 N
69  Tring ma 52,59 500 NV 7259 7,00 N 60,00 567 NV 7407 7,00 N
70  Népbatap 4741 433 KV 57,04 567 NV 4889 500 NV 8296 7,00 N
71 Tring tron 7407 700 N 71,11 7,00 N 4741 500 NV 8296 7,00 N
72 Ngoc nit 46,67 500 NV 5481 567 NV 4889 433 KV 7259 7,00 N
73  Hai nguyén lya 4741 433 KV 7556 7,00 N 63,70 6,33 N 72,59 7,00 N
74  Tai nguyén duc 51,11 5,00 NV 5481 567 NV 7037 7,00 N 52,59 5,00 NV
75 Ngoc nit trang 52,59 5,00 NV 5556 5,67 NV 46,67 500 NV 63,70 5,67 NV
76  Bong sen tring 51,85 433 KV 5037 567 NV 4741 500 NV 61,48 567 NV
77 9 Téo 6481 633 N 6741 633 N 6222 633 N 5630 500 NV
78 Mot bui bo dia 4444 500 NV 5481 567 NV 4741 500 NV 68,15 633 N
79  Tai nguyén duc 46,30 5,00 NV 48,15 500 NV 57,78 5,67 NV 7630 7,00 N
80  Tai nguyén lya 71,85 7,00 N 8593 700 N 74,81 7,00 N 4889 500 NV
81 Mot bui do 51,11 500 NV 5333 567 NV 6815 700 N 72,59 7,00 N
82 Lun sira 50,37 5,00 NV 62,96 633 N 71,85 7,00 N 74,07 7,00 N
83  Tai nguyén dot bién 50,37 5,67 NV 60,74 633 N 72,59 700 N 74,81 7,00 N
84  Tring tron 60,37 633 N 7926 700 N 7037 7,00 N 7852 7,00 N
85 Mot bui do lai 50,74 5,00 NV 74,07 7,00 N 5926 633 N 7926 7,00 N
86  Lun siia 57,04 5,67 NV 4333 500 NV 4741 500 NV 8296 7,00 N
87 LunKién Giang 82,22 7,00 N 4296 433 KV 6148 567 NV 7556 7,00 N
88 Mot bui do 83,70 7,00 N 4444 433 KV 6593 567 NV 77,78 7,00 N
89 Nép 76,30 7,00 N 5037 433 KV 51,85 500 NV 91,11 7,67 RN
90  Lun phéch 7481 7,00 N 49,63 500 NV 5556 567 NV 7333 7,00 N
91  Tép hanh 82,96 7,00 N 6000 633 N 48,15 500 NV 7741 7,00 N
92  Tai nguyén duc 8741 700 N 6222 633 N 57,78 567 NV 35926 5,67 NV
93  Tai nguyén 81,48 7,00 N 4852 500 NV 72,59 7,00 N 80,74 7,00 N
94 Mot bui tring 52,59 5,67 NV 46,67 500 NV 5926 567 NV 5926 567 NV
95 Mot bui tring 75,56 7,00 N 49,63 500 NV 5037 500 NV 71,85 7,00 N



So Giong Can Tho Dong Thap Tién Giang Hau Giang
Acc CSH Cip PU CSH Cap PU CSH Cip PU CSH Cip PU
96 Mot bui do 76,30 7,00 N 6222 633 N 6222 567 NV 60,74 567 NV
97  Tai nguyén 71,85 7,00 N 6222 633 N 51,11 500 NV 5926 5,67 NV
98  Tai nguyén 94,07 7,00 N 8889 7,67 RN 71,85 7,00 N 77,04 7,00 N
99 Hai Bong 89,63 7,00 N 4296 433 KV 43,70 433 KV 80,00 7,00 N
100 Hai Bong 34,07 433 KV 3556 433 KV 34,07 433 KV 3333 500 NV
101 C10 80,74 7,00 N 75,56 7,00 N 43,70 433 KV 54,07 5,67 NV
102 Hai Bong 80,74 7,00 N 55,56 5,67 NV 48,15 433 KV 7630 7,00 N
103 Nang thom cho dao 80,00 7,00 N 91,11 7,67 RN 6444 633 N 74,81 7,00 N
104 Tai nguyén lun 94,07 7,67 RN 75,56 7,00 N 48,89 5,00 NV 7926 7,00 N
105 Tai nguyén 88,89 7,00 N 71,11 7,00 N 51,11 500 NV 74,07 7,00 N
106 Tai nguyén cao 80,74 7,00 N 8593 7,67 RN 49,63 500 NV 80,00 7,00 N
107 Nang thom chg dao 9481 7,67 RN 8741 7,67 RN 69,63 7,00 N 9407 7,67 RN
108 Nang thom chg dao 8741 700 N 8370 7,67 RN 6593 633 N 6963 633 N
109 Nang thom chg dao 90,37 7,67 RN 6741 633 N 4815 500 NV 66,67 633 N
110 Tai nguyén 55,56 5,00 NV 60,74 567 NV 5333 500 NV 8148 7,00 N
111  Tainguyén 85,19 7,00 N 6593 633 N 4741 500 NV 7630 7,00 N
112 Tai nguyén 89,63 7,00 N 59,26 5,67 NV 4889 500 NV 71,11 7,00 N
113 Tai nguyén 87,41 7,00 N 60,00 5,67 NV 5481 500 NV 7481 7,00 N
114 Tai nguyén 93,33 7,00 N 51,85 5,00 NV 46,67 433 KV 6815 633 N
115 C10 84,44 7,00 N 59,26 5,67 NV 57,78 500 NV 7852 7,00 N
116 Tai nguyén 82,59 7,00 N 48,15 5,00 NV 54,07 500 NV 7630 7,00 N
117 Nang thom 82,96 7,00 N 53,33 567 NV 6222 567 NV 80,00 7,00 N
118 Tai nguyén 77,04 7,00 N 46,67 433 KV 6444 633 N 6444 633 N
119 Tainguyén 7481 7,00 N 60,00 567 NV 63,770 633 N 77,78 7,00 N
TN1 100,00 9,00 100,00 9,00 100,00 9,00 100,00 9,00
Ptb33 36,67 433 37,41 5,00 37,78 3,67 40,00 4,33

Ghi chii: K: khdng; KV: khdng vira; NV: nhiém vira: N: nhiem; RN: rat nhiém

Bang 3.3: Phian nhom di truyén ciia cac giong lia cao san dya trén dic tinh kiéu

hinh véi chi s hai

Phan nhom

Nhom phu

Nhom phu

Dong/Giong

TN1, DS20

TLR1.005

OMCS2009, OM10174-1, OM7260,
OM10373, OM10447, OM10174,
OM8902, OM6377, OM6L, OM362,
OM5894, OM10179, OM1001,
OM7398, OM8370, OM30L, OM4900,
OM36L, OM10371, OM10033,

OM6564, OM6L-1, OM6832, OMS5976,
OMY70L, OM10097-1, OM8929, MNR1,
OM96L, OMCS2012, TLR378,



Phan nhé6m  Nhom phu

Nhém phu  Dong/Gidng

OMS53L, OM10097, HG2, MNR2,
OM2395, OM5891, OM418, OM6627,
TLR375, OM284, MNR5, OM6162,
OM10375, OM279, TLR368,
OM10252, OM7752, OM8108,
OM6562, 10375-1, TLR421-1, TLR437,
OM10236, OM6707, TLR421, TLRA461,
OM6063, OM27L, TLR437-1,
OM5926, OM7L, OM6778, OM6600,
OM10037, OM369, OM138,
OMCS2013, OM6013

vV IVA

MNR4, OM3673-1, OM6707, TLR970,
TLR397, OM10029, TLR524,
OM10050, OM10396, OM5740,
OM6327, TLR601, OM10383,
OM3673, TLR444, OM10115,
OM10258, OM72L, OM4488

vV VB

IVB1 TLR606, TLR201, TLR6075,
OM10041, TLR378, OM10000,
OM70L-1, Can Tho 3, OM10450, Can
Tho 2, MNR3

vV VB

VB2 OM28L, OM7262, OM6610, OM10040,
OM927-1, TLR1.030, TLR594, Pth33

\Y

OM6683, OM5954, OM 7364, TLR493,
OM7268, OM6830, OM10279

Bang 3.4: Gian d6 phan nhém di truyén ciia cac Acc. lia mua dya trén dic tinh

Kiéu hinh véi chi so hai

Phan nhom

S6 Acc./Gidng

TN1

Pth33, 56, 55, 34, 100, 53, 20, 15, 7

106, 111, 109, 105, 104, 71, 107, 103, 108, 62, 61, 60, 59,
98,57,118,99,89,119,93, 117,90, 116, 88, 87, 114, 68,
67,95, 115,113,112, 102, 91, 18, 97, 66, 101, 65, 64,
63,92, 96, 16



Phin nhém S6 Acc./Gidng

Vv 78,75,72,76, 35, 110,79, 70, 86, 22, 74, 30, 94, 21, 33,
31,32,25,19
vV 39,36,77,54,17,49, 23,50, 11, 27, 48, 24, 14, 13, 28,

29,10, 58, 37,47, 42, 26, 12, 80, 9, 44, 46, 45, 43, 52, 84,
51, 40, 41, 38, 83, 82, 81, 85,73, 6, 69, 5,4, 3, 8, 2,1

Bang 3.5: Sw phan bé cap hai trén quan thé F, va F,caa 4 té hep lai

Quan  So S6 S6 S6 Sb Sb

T6 hop lai thé cay cay cay cay cay cay
cap0 capl <cap3 <cap5 cap7 cap9
OM6162/0M6683 Fi 35 49 33 46 4 13
OM6162/0M7364 Fi 33 45 33 29 18 22
OM6162/Chom bok F 35 42 25 21 22 35
khmum
OM6162/Tau huong Fi 38 34 34 13 16 45
OM6162/0M6683 F, 67 247 213 240 87 46
OM6162/0M7364 F, 41 250 181 155 156 117
OM®6162/Chom bok F, 30 171 188 190 181 140
khmum

OM6162/Tau huong F, 31 147 189 351 70 112
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Ghi chti: T6 hop 1: OM6162/0M6683, T6 hop 2: OM6162/0M7364, T6 hop 3: OM6162/Chom bok khmum, Té
hop 4: OM6162/Tau huong

Hinh 3.2: Hinh chi s6 hai cia quan thé F, va F, ciia bon té hop lai

Bang 3.6: Két qua danh gia tinh khang riy niu caa cia cac dong lia BC,F, t6
hop OM6162*3/0OM6683

Dong sb Cap hai Phanwng  Dong sb Cap hai Phan g
1 7 N 33 7 N
2 3 K 34 5 NV
3 3 K 35 7 N
4 5 NV 36 7 N
5 7 N 37 5 NV
6 3 K 38 9 RN
7 5 NV 39 7 N
8 1 K 40 5 NV
9 1 K 41 7 N
10 1 K 42 5 NV
11 1 K 43 5 NV
12 1 K 44 5 NV
13 3 K 45 5 NV
14 3 K 46 7 N
15 3 K 47 7 N
16 3 K 48 5 NV



Dong sb Cap hai Phan @ng Dong sb Cap hai Phan @ng
17 5 NV 49 7 N
18 5 NV 50 7 N
19 3 K 51 3 K
20 3 K 52 3 K
21 3 K 53 3 K
22 3 K 54 5 NV
23 3 K 55 5 NV
24 3 K 56 7 N
25 5 NV 57 5 NV
26 3 K 58 3 K
27 3 K 59 3 K
28 3 K 60 3 K
29 3 K 61 1 K
30 3 K 62 5 NV
31 5 NV 63 5 NV
32 7 N

Ghi chii: K: khédng; KV: khang vira; NV: nhiém vira: N: nhiem; RN: rat nhiem
Bang 3.7: Két qua danh gia tinh khang riy niu caa cia cac dong lia BC,F, t6
hop OM6162*3/0OM7364

Dong sb Caphai  Phantkng  Dong s Caphai  Phaning
1 1 K 26 3 K
2 7 N 27 3 K
3 1 K 28 5 K
4 1 K 29 3 K
5 1 K 30 3 K
6 3 K 31 5 NV
7 3 K 32 5 NV
8 3 K 33 5 NV
9 5 NV 34 5 NV
10 5 NV 35 3 K
11 5 NV 36 5 NV
12 5 NV 37 5 NV
13 7 N 38 5 NV
14 7 N 39 3 K
15 7 N 40 3 K
16 7 N 41 5 NV
17 7 N 42 5 NV
18 7 N 43 5 NV
19 7 N 44 5 NV
20 9 RN 45 5 NV



Dong sb Cap hai Phan wng Dong sb Cap hai Phan #ng
21 7 N 46 5 NV
22 7 N 47 3 K
23 3 K 48 3 K
24 3 K 49 3 K
25 3 K 50 9 N

Bang 3.8: Panh gia s6 alen, kiéu hinh ciia cac chi thi SSR lién két véi cac gen trén
quan thé con lai BC,F, té hgp OM6162*3/0M6683

Dongsd  Alen Kich Alen Kich  Alencua Kich Kiéu hinh

cua thudc cua thudc RM1103 thudc
RM204 Phantx RM545 Phant Phan tur
(bp) (bp) (bp)

1 A 190 A 210 A 100 N
2 B 200 A 210 A 100 NV
3 B 200 A 210 B 200 K
4 A 190 A 210 A 100 N
5 A 190 A 210 A 100 N
6 A 190 A 210 AB 100, 200 NV
7 A 190 A 210 A 100 N
8 AB 190, 200 B 220 AB 100, 200 K
9 B 200 B 220 B 200 K
10 B 200 B 220 B 200 K
11 B 200 B 220 B 200 K
12 B 200 B 220 B 200 K
13 B 200 A 210 AB 100, 200 K
14 A 190 A 210 AB 100, 200 NV
15 A 190 A 210 AB 100, 200 K
16 A 190 A 210 AB 100, 200 NV
17 A 190 A 210 AB 100, 200 NV
18 A 190 A 210 AB 100, 200 NV
19 A 190 A 210 AB 100, 200 K
20 A 190 A 210 AB 100, 200 K
21 A 190 A 210 AB 100, 200 NV
22 A 190 A 210 AB 100, 200 K
23 A 190 A 210 AB 100, 200 NV
24 A 190 A 210 AB 100, 200 K
25 A 190 A 210 AB 100, 200 NV
26 A 190 A 210 AB 100, 200 NV
27 A 190 A 210 AB 100, 200 NV
28 A 190 A 210 AB 100, 200 K
29 A 190 A 210 AB 100, 200 NV
30 B 200 A 210 AB 100, 200 K
31 - A 210 A 100 NV



Dongsd  Alen Kich Alen Kich  Alencua Kich Kiéu hinh

cua thudc cua thudc RM1103 thudc
RM204 Phanttr RM545 Phén ti Phéan twr
(bp) (bp) (bp)
32 A 190 A 210 A 100 K
33 A 190 A 210 A 100 K
34 A 190 A 210 A 100 K
35 A 190 A 210 A 100 N
36 A 190 A 210 A 100 N
37 A 190 A 210 A 100 NV
38 A 190 A 210 A 100 RN
39 A 190 A 210 A 100 N
40 A 190 A 210 A 100 N
41 A 190 A 210 A 100 K
42 A 190 A 210 A 100 NV
43 A 190 A 210 A 100 N
44 A 190 A 210 A 100 NV
45 A 190 A 210 A 100 K
46 A 190 A 210 A 100 K
47 A 190 A 210 A 100 K
48 A 190 A 210 A 100 NV
49 A 190 A 210 A 100 N
50 A 190 A 210 A 100 N
51 A 190 B 220 A 100 K
52 A 190 B 220 A 100 K
53 A 190 B 220 A 100 K
54 A 190 A 210 A 100 N
55 A 190 A 210 A 100 NV
56 A 190 A 210 A 100 N
57 A 190 A 210 A 100 NV
58 B 200 A 210 A 100 K
59 B 200 A 210 A 100 K
60 B 200 A 210 A 100 K
61 B 200 B 220 A 100 K
62 A 190 A 210 A 100 N
63 A 190 A 210 A 100 NV
OM6162 A 190 A 210 A 100
OM6683 B 200 B 220 B 200

Ghi chit A: Alen nhiém B: Alen khdang -: chwa xdc dinh



Bang 3.9: Panh gia s6 alen, kiéu hinh ciia cac chi thi SSR lién két véi cac gen trén
quéan thé con lai BC,F, té hgp OM6162*3/0M7364

Dongsd Alencia Kich Alencia Kich  Alencua  Kich Kiéu
RM545 thwoc RM1103  thudc RM217 thuoc hinh
Phan tir Phan tir Phan to
(bp) (bp) (bp)
1 A 210 B 200 B 218 K
2 A 210 A 100 A 200 NV
3 B 220 B 200 B 218 K
4 B 220 AB 100,200 B 218 K
5 B 220 B 200 B 218 K
6 B 220 A 100 A 200 NV
7 B 220 A 100 AB 200,218 K
8 B 220 A 100 AB 200,218 NV
9 A 100 AB 200,218 NV
10 A 210 A 100 AB 200,218 NV
11 A 210 A 100 AB 200,218 K
12 A 210 A 100 AB 200,218 NV
13 A 210 A 100 A 200 N
14 A 210 A 100 A 200 NV
15 A 210 A 100 A 200 N
16 A 210 A 100 A 200 NV
17 A 210 A 100 A 200 N
18 A 210 A 100 A 200 N
19 A 210 A 100 A 200 NV
20 A 210 A 100 A 200 RN
21 A 210 A 100 A 200 N
22 A 210 A 100 A 200 N
23 A 210 B 200 A 200 NV
24 A 210 B 200 A 200 NV
25 A 210 AB 100,200 A 200 NV
26 A 210 AB 100,200 A 200 NV
27 A 210 AB 100,200 B 218 K
28 A 210 AB 100,200 B 218 K
29 A 210 AB 100,200 B 218 NV
30 A 210 AB 100,200 B 218 K
31 A 210 AB 100,200 A 200 NV
32 A 210 AB 100,200 A 200 NV
33 A 210 AB 100,200 A 200 NV
34 A 210 AB 100,200 A 200 NV
35 A 210 AB 100,200 A 200 NV
36 A 210 AB 100,200 A 200 N



Dongsd Alencia Kich Alencia Kich  Alencua  Kich Kiéu
RM545 thwoc RM1103  thudc RM217 thuoc hinh

Phan tu Phan tu Phan tu
(bp) (bp) (bp)
37 A 210 AB 100,200 A 200 N
38 A 210 AB 100,200 A 200 NV
39 A 210 AB 100,200 A 200 NV
40 A 210 AB 100,200 A 200 NV
41 A 210 AB 100,200 A 200 NV
42 A 210 AB 100,200 A 200 NV
43 A 210 AB 100,200 A 200 NV
44 A 210 AB 100,200 A 200 NV
45 A 210 AB 100,200 A 200 NV
46 A 210 AB 100,200 A 200 NV
47 A 210 AB 100,200 A 200 NV
48 A 210 AB 100,200 A 200 NV
49 B 220 A 100 A 200 K
50 A 210 A 100 A 200 N
OM6162 A 210 A 100 A 200
OM7364 B 220 B 200 B 218

Ghi chit A: Alen nhiém B: Alen khdng -: chuwa xdc dinh

PHU LUC 4
Két qua thong ké vé cac dic tinh nong hoc, ning suat va thanh phin ning suat
ciia cac dong trién vong
Bang 4.1: ANOVA va Ducan ciia cap giy hai do quan thé riy nau Cin Tho trén
cac giong lia mang gen chuin khang khac nhau

Nguon BP Potydo TongBP  Trung binh BP F Sig.
Nghiém thirc 14 190.578 13,613 14,99 0,000
Lan lap lai 2 6,578 3,289 3,62 0,039
Sai s 28 25,422 0,908
Tong 44 222,578 5,059
CV(%) = 10,2
Duncan®"¢
Varieties N Subset

1 2 3 4 5 6 7 8
O. officinalis 3 1,67
O. rufipogon 3 2,33 2,33
Pth33 3 3,67 3,67
Rathuheenati 3 3,67 3,67
Sinna 3 433 433

Sivappu



Swanalata 3 5,00 5,00 5,00

IR54742 3 5,67 5,67 5,67

Babawee 3 6,33 6,33 6,33
Mudgo 3 6,33 6,33 6,33

T.12 3 6,33 6,33 6,33
Pokkali 3 7,00 7,00
ARC 10550 3 7,67 7,67
ASD7 3 7,67 7,67
Chin Saba 3 7,67 7,67
TN1 3 9,00
Sig. 0,399 0,116 0,127 0,116 0,136 0,136 0,146 0,127

Bang 4.2: ANOVA va Ducan ciia cap gy hai do quan thé ray nau Pong Thap
trén cac giong lia mang gen chuin khang khac nhau

Nguon BD Potydo TongBP  Trung binh BP F Sig.
Nghiém thirc 14 177,244 12,660 10,61 0,000
Lan lap lai 2 1,244 0,622 0,52 0,605
Sai s6 28 33,422 1,194
Tong 44 211,911 4,816
CV(%) = 10,4
Duncan®"®
Varieties N Subset
1 2 3 4 5 6 7
O. officinalis 3 1,67
O. rufipogon 3 3,00 3,00
Ptb33 3 4,33 4,33
Rathuheenati 4,33 4,33
Sinna 433 433
Sivappu
Swanalata 5,00 5,00 5,00
T.12 5,67 5,67 5,67

3

3

3

3

IR54742 3 6,33 6,33 6,33 6,33

Mudgo 3 6,33 6,33 6,33 6,33

ASD7 3 7,00 7,00 7,00 7,00
Babawee 3 7,00 7,00 7,00 7,00
ARC 10550 3 7,67 7,67 7,67
Pokkali 3 7,67 7,67 7,67
Chin Saba 3 8,33 8,33
TN1 3 9,00
Sig. 0,146 0,053 0,059 0,056 0,059 0,059 0,056




Bang 4.3: ANOVA va Ducan cia cip giy hai do quin thé riy nau Tién Giang
trén cic giong lia mang gen chuan khang khac nhau

Nguon BP Potrdo TongBP  Trung binh BP F Sig.
Nghiém thtrc 14 230,578 16,470 16,11 0,000
Lan lap lai 2 3,378 1,689 1,65 0,208
Sai sd 28 28,622 1,022
Tong 44 262,578 5,968
CV(%)= 11,2
Duncan®"®
Varieties N Subset

1 2 3 4 5 6
O. officinalis 3 1,67
O. rufipogon 3 1,67
Rathuheenati 3 3,67
Sinna 3 3,67
Sivappu
Ptb33 3 4,33
Swanalata 3 4,33
IR54742 3 5,00 5,00
Mudgo 3 6,33 6,33
T.12 3 6,33 6,33
Babawee 3 7,00 7,00
ASD7 3 7,67 7,67 7,67
Chin Saba 3 7,67 7,67 7,67
Pokkali 3 7,67 7,67 7,67
ARC 10550 3 8,33 8,33
TN1 3 9,00
Sig. 1,000 0,159 0,137 0,166 0,159 0,159

Bang 4.4: ANOVA va Ducan cia cip giy hai do quan thé riy nau Hau Giang
trén cac glong Iia mang gen chuin khang khac nhau

Nguon BD Potydo TongBP  Trung binh BP F Sig.
Nghiém thtc 14 198,578 14,184 16,67 0,000
Lan lap lai 2 0,178 0,089 0,10 0,901
Sai 6 28 23,822 0,851

Tong 44 222,578  5,0585

CV(%) = 9,5

Duncan®”*

Varieties N Subset




1 2 3 4 5 6 7 8
O. officinalis 3 1,00

O. rufipogon 3 2,33 2,33

Pth33 3 3,67 3,67

Rathuheenati 3 433 4,33

Sinna 3 433 433

Sivappu

Swanalata 3 5,00 5,00 5,00

IR54742 3 5,67 567 5,67

Babawee 3 6,33 6,33 6,33

T.12 3 6,33 6,33 6,33

ASD7 3 7,00 7,00
Mudgo 3 7,00 7,00
Pokkali 3 7,00 7,00

ARC 10550 3 7,67 7,67
Chin Saba 3 7,67 7,67
TN1 3 9,00
Sig. 0,088 0,088 0,116 0,116 0,116 0,129 0,134 0,104

Bang 4.5: ANOVA va Ducan ciia cap giy hai trung binh do 4 quin thé ray nau
trén cac giong lia mang gen chuan khang khac nhau

Nguon BD Potydo TongBP  Trung binh BP F Sig.
Nghiém thac 14 779,644 55,689 64,277 0,000
(Gidng)

Lan lap lai 2 1,378 0,689 0,795 0,453
Quan thé ray nau 3 1,667 0,556 0,641 0,590
Sai 6 160 138,622 0,866

Tong 180 6724,000

CV(%) = 16,6

Duncan®"¢
Varieties N Subset

O. officinalis 12 1,50

O. rufipogon 12 2,33

Ptb33 12 4,00

Rathuheenati 12 4,00

Sinna 12 417 417

Sivappu

Swanalata 12 4,83

IR54742 12 5,67

T.12 12 6,17 6,17

Mudgo 12 6,50



Babawee 12 6,67 6,67

ASD7 12 7,33 7,33
Pokkali 12 7,33 7,33

ARC 10550 12 7,83

Chin Saba 12 7,83

TN1 12 9,00
Sig. 1,000 1,000 0,683 0,081 0,190 0,218 0,099 0,236 1,000

Bang 4.6: ANOVA va Ducan chiéu

OM6162/0M6683//0OM6162

cao cia cac dong trién vong té hop

Nguon BD Potydo TongBP  Trung binh BP F Sig.
Nghiém thirc 8 625,852 78,232 12,55 0,000
Lan l3p lai 2 87,630 43,815 7,03 0,006
Sai s 16 99,704 6,231
Tong 26 813,185 31,277

CV(%) = 2,5

Duncan P¢

Treat N Subset

1 2 3 4 5 6

5 3 93,7

7 3 96,7 96,7

4 3 98,3 98,3

9 3 99,0 99,0 99,0

2 3 101,7 101,7

8 3 101,7 101,7

6 3 103.3 103.3

3 3 106,7 106,7

1 3 110,3
Sig. 0,160 0,294 0,151 0,067 0,121 0,091

Bang 4.7: ANOVA va Ducan so6 chdi/bui ciia cac dong trién vong té hop
OM6162/0M6683//0M6162

Nguon BP Potwydo Tong BP  Trung binh BP F Sig.
Nghiém thuc 8 50,963 6,370 9,05 0,000
Lan lap lai 2 2,741 1,370 1,95 0,174
Sai 6 16 11,259 0,704
Tong 26 64,963 2,499
CV(%) =93
Duncan "¢
Treat N Subset

1 2 3 4




8 3 6,0

7 3 8,0

1 3 8,3 8,3

6 3 9,0 9,0

9 3 9,3 9,3 9,3

2 3 9,7 9,7

3 3 9,7 9,7

4 3 10,7

5 3 10,7
Sig. 1,000 0,091 0,097 0,097

Bang 4.8: ANOVA va Ducan chiéu dai bong ciia ciac dong trién vong té hop
OM6162/0M6683//OM6162

Nguon BD Potydo TongBP  Trung binh BP F Sig.
Nghiém thuc 8 24,852 3,106 2,60 0,049
Lan lap lai 2 4,741 2,370 1,99 0,168
Sai 6 16 19,093 1,193
Tong 26 48,685 1,873
CV(%) = 4,7
Duncan *°¢
Treat N Subset
1 2
6 3 22,2
2 3 22.3
1 3 22,5
3 3 22,7
7 3 232
4 3 233 23,3
8 3 23,7 23,7
5 3 242 242
9 3 25,3
Sig. 0,066 0,054

Bang 4.9: ANOVA s6 hat chic/bong cia ciac dong trién vong to hop
OM6162/0M6683//0M6162

Nguon BP Potwydo TongBP  Trung binh BP F Sig.
Nghiém thuc 8 4152,074 519,009 11,60 0,000
Lan l3p lai 2 12,741 6,370 0,14 0,869
Sai 6 16 715,926 44,745

Tong 26 4880,741 187,721

CV(%)= 5,9

a,b,c

Duncan




Treat N Subset

1 2 3 4
8 3 92,7
9 3 104,7
7 3 105,3
6 3 108,3
3 3 110,0
1 3 114,0 114,0
2 3 1243 1243
5 3 127,7
4 3 134,7
Sig. 1,000 0,141 0,077 0,091

Bang 4.10: ANOVA ty & 1ép caa cac dong trién vong té6 heop
OM6162/0M6683//0M6162

Nguon BD PDotydo TongBP  Trung binh BP F Sig.
Nghiém thirc 8 594,915 74,364 5,44 0,002
Lan l3p lai 2 7,025 3,512 0,26 0,779
Sai sd 16 218,572 13,661
Tong 26 820,511 31,558
CV(%) = 16,3
Duncan ¢
Treat N Subset
1 2 3 4
4 3 15,7
5 3 17,8 17,8
2 3 17,9 17,9
1 3 20,9 20,9 20,9
3 3 22,6 22,6 22,6
6 3 24,8 24,8 24,8
9 3 26,2 26,2
7 3 27,2 27,2
8 3 30,5
Sig. 0,052 0,051 0,074 0,098

Bang 4.11: ANOVA khéi lwgng 1000hat ciia cac dong trién vong té hop
OM6162/0M6683//0M6162

Nguon BP Potwydo TongBP  Trung binh BP F Sig.
Nghiém thirc 8 6,600 0,825 2,81 0,037
Lan lap lai 2 0,436 0,218 0,74 0,495
Sai sb 16 4,691 0,293

Tong 26 11,727 0,451




CV(%) = 2,0

Duncan 2P°
Treat N Subset

1 2
6 3 26,3
7 3 26,3
8 3 26,3
1 3 26,9 26,9
9 3 27,1 27,1
3 3 27,1 27,1
5 3 27,2 27,2
2 3 27,3 27,3
4 3 27,8
Sig. 0,056 0,087

Bang 4.12: ANOVA ning sudt thwc té cia cic dong trién vong toé hop
OM6162/0M6683//OM6162

Nguon BD Potrdo TongBP  Trung binh BP F Sig.
Nghiém thirc 8 14,941 1,868 18,37 0,000
Lan lap lai 2 0,098 0,049 0,48 0,630
Sai s6 16 1,627 0,112
Tong 26 16,666 0,641
CV(%) =438
Duncan *P¢
Treat N Subset
1 2 3 4
8 3 52
7 3 6,0
9 3 6,2
6 3 6,2
3 3 6,8
1 3 7,0
5 3 7,3 7,3
2 3 7,4 7,4
4 3 7,7
Sig. 1,000 0,458 0,091 0,171

Bang 4.13: ANOVA chiéu cao cia cac dong trién vong té hep
OM6162/0M7364//OM6162

Nguon BP Potwrdo TongBP  Trung binh BP F Sig.

Nghiém thuc 8 242,074 30,259 4,41 0,006



Lan lap lai 2 7,630 3,815 0,56 0,589

Sai sb 16 109,704 6,856
Téng 26 359,407 13,823

CV(%) = 2,6

Duncan %P¢

Treat N Subset

1 2 3

9 3 95,7

3 3 99,3 99,3

2 3 99,7 99,7

5 3 100,0 100,0

1 3 100,3 100,3

8 3 101,7

4 3 102,7 102,7
6 3 104,3 104,3
7 3 106,7
Sig. 0,065 0,054 0,094

Bang 4.14: ANOVA s6 choi/bui cia cac dong trién vong to6 heop
OM6162/0M7364//0OM6162

Nguon BD Potwydo TongBP  Trung binh BP F Sig.
Nghiém thirc 8 38,519 4,815 4,46 0,005
Lan lap lai 2 0,074 0,037 0,03 0,967
Sai sb 16 17,259 1,079
Tong 26 55,852 2,148
CV(%) = 11,6
Duncan ¢
Treat N Subset
1 2
8 3 6,0
4 3 8.3
3 3 8,7
5 3 9,0
6 3 9,0
9 3 9,3
2 3 9,7
7 3 10,0
1 3 10,3
Sig. 1,000 0,054




Bang 4.15: ANOVA chiéu dai béng cia cic dong trién vong té hep
OM6162/0M7364//0M6162

Nguén BD PDotrdo TongBP  Trung binh BP F Sig.
Nghiém thuc 8 10,574 1,322 3,15 0,024
Lan l3p lai 2 4,130 2,065 4,93 0,021
Sai 6 16 6,704 0,419
Téng 26 21,407 0,823
CV(%) =2,8
Duncan "¢
Treat N Subset
1 2 3
2 3 22,3
9 3 22,7 22,7
6 3 22.8 22.8
4 3 23,0 23.0
7 3 23,7 23,7
8 3 23,7 23,7
3 3 23,8 23.8
5 3 23.8 23.8
1 3 24,3
Sig. 0,263 0,068 0,271

Bang 4.16: ANOVA s6 hat chic/bong ciia cac dong trién vong to hop
OM6162/0M7364//OM6162

Nguon BD Potydo TongBP  Trung binh BP F Sig.
Nghiém thuc 8 5048,667 631,083 20,28 0,000
Lan lap lai 2 224,000 112,000 3,60 0,050
Sai 6 16 498,000 31,125
Tong 26 5770,667 221,949
CV(%) = 4,7
Duncan "¢
Treat N Subset
1 2 3 4 5 6
8 3 92,7
4 3 105,0
9 3 111,0 111,0
3 3 113,7 113,7
5 3 118,3 118,3
6 3 119,3 119,3
7 3 127,3 127,3



2 3 131,7 131,7
1 3 141,0
Sig. 1,000 0,089 0,111 0,078 0,356 0,057
Bang 4.17: ANOVA ty 1& 1ép cha cac dong trién vong té hep
OM6162/0M7364//O0M6162
Nguon BD  Dotwrdo  TongBP  Trung binh BP Sig.
Nghiém thiec 8 605,126 75,6408 791 0,000
Lan lap lai 2 65,162 32,581 341 0,057
Sai s6 16 152,948 9,559
Téng 26 823,236 31,663
CV(%) =
14,1
Duncan ¢
Treat N Subset
1 2 3 4 5
1 3 154
7 3 16,0
2 3 183 18,3
6 3 19,8 19,8 19,8
5 3 22,3 22,3 22,3
9 3 24,1 24,1
3 3 24,9 24,9 24,9
4 3 26,2 26,2
8 3 30,5
Sig. 0,128 0,143 0,078 0,182 0,051

Bang 4.18: ANOVA khdi lwgng 1000hat ciia ciac dong trién vong toé hop

OM6162/0M7364//0M6162

Nguon BP Potydo TongBP  Trung binh BP F Sig.
Nghiém thirc 8 6,650 0,831 2,16 0,090
Lan l3p lai 2 0,076 0,038 0,10 0,906
Sai sb 16 6,150 0,384
Tong 26 12,876 0,495
CV(%) = 2,3
Duncan #P¢
Treat N Subset
1 2 3
8 3 26,3
6 3 26,6 26,6
5 3 26,7 26,7 26,7



4 3 26,9 26,9 26,9
3 3 26,9 26,9 26,9
9 3 27,3 27,3 27,3
7 3 27,5 27,5 27,5
2 3 27,6 27,6
1 3 27,9
Sig. 0,051 0,099 0,051

Bang 4.19: ANOVA ning suat thwc té cia cdc dong trién vong to6 hop
OM6162/0M7364//O0M6162

Nguon BD Potydo Tong BP  Trung binh BP F Sig.
Nghiém thic 8 18,052 2,257 23,68 0,000
Lan lap lai 2 0,487 0,243 2,55 0,108
Sai sb 16 1,524 0,953
Tong 26 20,063 0,772
CV(%)=4,6
Duncan #P¢
Treat N Subset
1 2 3 4 5 6 7
8 3 5,2
4 3 5,7 5,7
3 3 6,1 6,1
9 3 6,5 6,5
5 3 6,8 6,8
6 3 6,9 6,9
7 3 7.3 7.3
2 3 7.5 7.5
1 3 7,9
Sig. 0,067 0207 0,076 0215 0,092 0278 0,156




) . ) PHULUCS ‘ ) )
KET QUA CHQON TAO BANG MAS TREN CAC QUAN THE LAI HOI GIAO
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Hinh 5.1: Kiém tra ndng dd va chit lwgng ADN trén gel agarose 0,9%
(a: cac gidng laa thir nghiém; b: Con lai F;)

1. To6 hop OM6162/0M6683//OM6162

RM1103

200bp

M: thang chudn
100bp

100bp

M: thang chudn
50bp

200bp
100bp

M: thang chudn
100bp

Hinh 5.2: Két qua danh gia kiéu gen thé hé F, caa quan thé lai OM6162/0OM6683 véi
chi thi phan t: RM1103, RM204, RM545
Chil thich: P1:0OM6162, P2: OM6683; 1-22: cdc cd thé con lai F,
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Hinh 5.3: Két qua danh gia kiéu gen thé hé BC, cua quan thé lai OM6162*2/0M6683

véi chi thi phan tr RM545
Chii thich: P1:0M6162, P2: OM6683; M: thang chudn 100bp; 1-22: cdc cd thé con lai

200bp
100bp

Hinh 5.4: Két qua danh gia kiéu gen thé hé BC, cua quan thé lai OM6162*3/0M6683
Vi chi thi phan tir RM1103
Chii thich: P1:0OM6162, P2: OM6683; M: thang chuan 100bp; 1-20: cdc cd thé con lai
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Hinh 5.5: Két qua danh gia kiéu gen thé hé BC, ciia quan thé lai OM6162*4/OM6683

Véi chi thi phan tt RM204
Chil thich: P1:0OM6162, P2: OM6683; M: thang chuan 50bp; 1-79: cdc ca thé con lai

11 12 13 14 15 16 17 18 19 20 i |i

Hinh 5.6: Két qua danh gia kiéu gen thé hé BC;F, cua quan thé lai
OMG6162*4/0OM6683 Vi cac chi thi phan tr RM1103, RM204, RM545
Chii thich: P1:OM6162, P2: OM6683; 1-20: cdc cd thé con lai
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Hinh 5.7: Két qua danh gia kiéu gen 7 dong la trién vong cua quan thé lai
OM6162/0M6683 voi chi thi phan tr RM204, RM545, RM1103
Chui thich: P1:OMG6162, P2: OM6683; M: thang chudn; 1-7: cdac dong lua trién vong
5.2.T6 hop OM6162/OM7364//OM6162

RM1103

200bp
100bp

200bp
100bp

Hinh 5.8: Két qua danh gia kiéu gen thé hé F, cua quan thé lai OM6162/0OM7364 voéi
chi thi phan tir RM1103, RM217, RM545
Chii thich: P1:OM6162, P2: OM7364; 1-20: cdc cd thé con lai F,

200bp
100bp

Hinh 5.9: Két qua danh gia kiéu gen thé hé BC, cua quan thé lai OM6162*2/0M7364
Véi chi thi phan tir RM217
Chii thich: P1:0OM6162, P2: OM7364; M: thang chuan 100bp; 1-20: cdc cd thé con lai
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Hinh 5.10 : Két qua danh gia kiéu gen thé hé BC, cua quan thé lai
OMG6162*3/0M7364 vai chi thi phan trt RM545
Chii thich: P1:OM6162, P2: OM7364; M: thang chuan 100bp; 1-20: cdc cd thé con lai
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Hinh 5.11: Két qua danh gia kiéu gen thé hé BC; cua quan thé lai
OM6162*4/OM7364 vdi chi thi phan tir RM1103
Chii thich: P1:0OM6162, P2: OM7364; M: thang chuan 100bp; 1-20: cdc cd thé con lai
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2 3 4 5 6 7 8 9 10 11 1213 14 1516 17 18 19 20 21 22

20 M545
-éggg gg--—ﬂgﬂé ---QQ-- -
210bp
Hinh 5.12: Két qua danh gia kiéu gen thé hé BC;F, ctia quan thé lai
OMG6162*4/OM7364 Vi cac chi thi phan tt RM1103, RM217, RM545
Chii thich: P1:0M6162, P2: OM6683; 1-20: cdc cd thé con lai

M: PL: B2l o2 35 4568506 547 IME P1L P2 =1 DR GEE4EES L =g =7

RM217 g RMS545

—

Hinh 5.13: Két qua danh gia kiéu gen 7 dong lua trién vong caa quan thé lai
OM6162/0OM7364 véi chi thi phan tir RM204, RM545, RM1103
Chii thich: P1:0M6162, P2: OM7364; M: thang chudn 100bp; 1-7: cdc dong lita trién vong



